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[bookmark: _Toc150646860]Part 1: GreenMed dataset analysis
[bookmark: _Toc150646861]Introduction
Microsoft Excel and SPSS are used for statistical analysis in this study to help analyse and visualise processing time data from a wide range of big data processing platforms. Statistics such as the average Hadoop processing time, the median Spark processing time, the highest R processing time, and the standard deviation for Python are all calculated in Excel. Hadoop and Tableau processing times are connected in SPSS, and the findings are visualised as a scatterplot and reviewed in depth.


[bookmark: _Toc150646862]a) Evaluation of the following
[bookmark: _Toc150646863]1. Mean processing time using Hadoop
Calculating the average, often known as the arithmetic mean, in Excel is a breeze because of the program's built-in AVERAGE function. 
To calculate the mean processing time using Hadoop in Excel, the below steps are followed –
From the given file of “GreenMed_Healthcare_2023”, Hadoop_ProcessingTime column was selected. In cell I3, the formula to calculate the mean, i.e., “=Average (B2:B51)”.
From the calculation, the result was 2.779. Therefore, the mean processing time using Hadoop is 2.77.
[bookmark: _Toc150646864]2. Median processing time when using Spark
The MEDIAN function in Microsoft Excel may be used to calculate the median value. For this given dataset of “GreenMed_Healthcare_2023”, the median of the processing time when using Spark can be calculated by entering the median formula in cell I4. The formula for the median is “=Median (C2:C51). 
After entering this formula, the result for media processing time when using Spark is 2.74.
[bookmark: _Toc150646865]3. Highest processing time of R
The highest number in a range of data may be determined using the MAX function in Microsoft Excel. To determine the largest value inside a set of integers, one may use a mathematical operation referred to as the MAX function. 
Therefore, in the given dataset of “GreenMed_Healthcare_2023”, the highest processing time for R can be calculated by the formula “=Max (D2:D51)”. The result of the calculation is 4.867. 
It can be concluded that as the value 4.867 is in row number 17, the date of this processing time is 2023-01-16.
[bookmark: _Toc150646866]4. Standard deviation for processing time of Python
To find the standard deviation of the processing time of Python, the formula to be used is “=Stdev.” Therefore, when selecting the column of Python, the formula entered Is “=Stdev (E2:E51)”. 
The result from this is 1.284. Thus, the standard deviation for the processing time of Python is 1.284.
[bookmark: _Toc150646867]5. Lowest average processing time
All the tools or platform’s averages need to be calculated to identify whose average processing time is the lowest among all the tools. 
Average processing time of Hadoop - 2.777
Average processing time of Spark - 2.932
Average processing time of R - 2.755
Average processing time of Python - 2.573
Therefore, from the above averages of all the tools, Python has the lowest average processing time of 2.573. 
[bookmark: _Toc150646868]6. Interpretation of different processing times across different tools and platforms
The efficiency of data processing in a tool or platform is significantly influenced by its architecture. The architecture of Hadoop’s framework is primarily focused on batch processing, whereas Spark's ability to do in-memory processing enables the execution of iterative calculations, hence enhancing overall efficiency. R and Python are considered interpreted languages, which means that their code is executed sequentially. This sequential processing characteristic makes them comparatively less efficient in terms of performance when compared to compiled languages such as Java or Scala. The magnitude and intricacy of the data being processed have a significant influence on the duration of the processing. Irrespective of the tool or platform used, the processing time required for larger datasets and more intricate algorithms will always increase. Hadoop, Spark, R, and Python exhibit variations in their typical processing durations, which are influenced by variables like their architectural design, data attributes, hardware resources, optimisation strategies, and unique application scenarios.
[bookmark: _Toc150646869]b) Using MS Excel
Data presentation using PIVOT table 
The PivotTable functionality in Microsoft Excel is a robust tool that facilitates the aggregation and examination of data derived from a substantial dataset (Verma and Verma, 2023). This tool is especially advantageous for the purpose of data visualisation and generating informative reports.
The process of information headers is a vital component in facilitating the appropriate organisation of data. Ensuring appropriate representation and organisation of data necessitates that each column within a dataset corresponds to a distinct variable or category. Identify the range of cells that include all of the relevant information. To use the "PivotTable" feature in Microsoft Excel, go to the "Insert" group located on the Insert tab of the Excel ribbon.
[image: ]
The user is provided with the opportunity to choose the desired location for the placement of the pivot table inside the Create PivotTable dialogue box. The pivot table can be managed either by creating a new worksheet specifically for it or by modifying an existing worksheet. Please choose an option from the "Choose the data to be analysed" dropdown menu that matches the data range provided. 
[image: ]
It's possible to rearrange the pivot table's cells in a way that improves its visual appeal. The process begins with the user selecting a cell inside the pivot table (Verma, 2013). Consequently, users may make use of the formatting options supplied in the Format Table group, which can be found on the Home tab of Microsoft Word's ribbon interface. Filters may be added to the pivot table to help refine the data. The user will use a feature known as drag and drop to accomplish this activity. This feature allows the user to move the fields they need for filtering to the Filters area of the PivotTable Fields pane.
[image: ]
The information in a pivot table may be represented graphically with the help of pivot charts. The user must then choose a cell inside the pivot table to begin the procedure (Tolmie, Muijs and Mcateer, 2012). After that is done, the Insert tab of the ribbon interface should be navigated and the PivotChart group should be selected. One of these options will be marked "Insert Chart." Users may enter a chart when they choose this option. Once a pivot table has been constructed, it becomes viable to undertake a full analysis of the data with the purpose of distinguishing important trends, patterns, and insights. Using pivot charts to analyse the numbers included in a pivot table is one method of data analysis.
[image: ]
The process of optimising a chart within a pivot table to properly portray the data and effectively transmit the generated insights comprises numerous sequential operations (Slavio, 2019). Depending on the specifics of the gathered information, a suitable chart type may be selected for personalisation. Bar charts, line graphs, and pie charts are typical choices and are good jumping-off places for individualisation. To make the visual depiction more understandable, adjustments may be made to the chart's axes, labels, and legends, among other parts. An important part of making charts more useful is giving them descriptive titles and captions that explain their purpose and highlight key findings. Changes to the colour scheme and fonts may draw attention to key points or recurring themes. It is crucial to explore the numerous customisation choices accessible for data series, as they allow the capacity to exert an impact on the visual features of particular components within the chart (Shanthi R, 2019). Periodic review and, if necessary, revisions to the chart are required to ensure that it continues to conform to the analytical goals and effectively communicates the intended message to the intended audience. To build a pivot table chart that not only provides a clear visual portrayal of the data but also enhances the reader's ability to grasp it, it is necessary to carefully evaluate these choices.

[bookmark: _Toc150646870]c) Using SPSS
[bookmark: _Toc150646871]1. Correlation between processing times of Hadoop and Tableau
The SPSS statistical software includes a correlation analysis method for investigating the nature and extent of connections between variables. When it comes to deciphering the interconnections and patterns present in a dataset, this research is invaluable. Multiple correlation coefficients may be calculated using the correlation method in SPSS. Commonly used correlational metrics in scholarly work include the Pearson, Spearman, and Kendall coefficients (Seiner, 2014). The "Correlate" tool in SPSS allows users to pick and choose which variables to include in a correlation analysis. Analysing correlation coefficients and degrees of significance obtained from their data allows researchers to assess the reliability of observed correlations. When the value of a correlation coefficient is positive, it means that the variables in question are positively correlated with one another. A lower-than-expected correlation coefficient suggests less of a relationship between the two variables. 
Conducting a correlation study in SPSS necessitates adhering to a certain sequence of procedures inside the programme. To begin the data analysis process, individuals are required to access their dataset inside the "Analyse" section of the SPSS software (Roni and Djajadikerta, 2021). The user initiates a study on the correlation between two variables by selecting "Correlate" followed by "Bivariate" from the available menu options. When confronted with a substantial number of variables, individuals have the choice to choose either the "Partial" or "Distance" alternatives, contingent upon the specific inquiries driving their study. For this analysis, a Bivariate variable is been selected.
[image: ]
They are shown a dialogue box where one can pick which factors to use in the analysis. It is standard practice in academic writing to specify all relevant variables in the "Variables" section of the study. Researchers often utilise Pearson's correlation coefficient to evaluate the strength and direction of linear correlations between normally distributed data. If the essential parameters for parametric testing are not completed, alternative correlation measures such as Spearman's or Kendall's may be utilised. For this analysis, the Pearson correlation has been selected.
[image: ]
Result of correlation analysis 
	Descriptive Statistics

	
	Mean
	Std. Deviation
	N

	Hadoop_ProcessingTime
	2.776889207962486
	1.213780264304696
	50

	Tableau_ProcessingTime
	2.830278627515118
	1.133069151188237
	50



Hadoop takes an average of 2.7768892 seconds to process data, whereas Tableau takes an average of 2.8302786 seconds. This means that, on average, Tableau is less capable of processing data than Hadoop (Roebuck, 2013). The standard deviation of Hadoop processing time is 1.2137803 seconds, whereas the standard deviation of Tableau processing time is 1.1330692 seconds. Hadoop processing times vary more than Tableau processing times, often taking longer to complete. Empirical research suggests that, on average, Tableau is somewhat slower than Hadoop (Nigam Manisha, 2020). The difference in processing time is, however, negligible. When compared to Tableau, Hadoop's processing speed flexibility is far greater.

	Correlations

	
	Hadoop_ProcessingTime
	Tableau_ProcessingTime

	Hadoop_ProcessingTime
	Pearson Correlation
	1
	.178

	
	Sig. (2-tailed)
	
	.217

	
	The sum of Squares and Cross-products
	72.190
	11.984

	
	Covariance
	1.473
	.245

	
	N
	50
	50

	Tableau_ProcessingTime
	Pearson Correlation
	.178
	1

	
	Sig. (2-tailed)
	.217
	

	
	The sum of Squares and Cross-products
	11.984
	62.908

	
	Covariance
	.245
	1.284

	
	N
	50
	50



There is a 0.178 Pearson connection between the processing speeds of Hadoop and Tableau. There is probably a positive correlation between the two variables, as shown by the statistics. There is a correlation between how quickly Hadoop can process data and how quickly Tableau can process it. 
Since the p-value for the r-value is 0.217, it is not possible to reject the null hypothesis at the 0.05 level of significance. This suggests that the statistical evidence for the presence of the observed link needs to be revised. The correlation between Hadoop and Tableau processing speeds is coincidental. The research showed a moderate but favourable association between Hadoop and Tableau throughput speeds.
[bookmark: _Toc150646872]2. Scatterplot graph
Creating a scatterplot in SPSS is an easy task, which serves as an effective means of visually comprehending the association between two variables (Mood and Morrow, 2017). The objective of this task is to generate a scatterplot that represents the relationship between the processing time in Hadoop on the horizontal axis and the processing time in Tableau on the vertical axis.  
[image: ]
The scatterplot will show the duration of time spent on Hadoop and Tableau. This will enable the identification of trends and patterns within the data. Scatterplots are a valuable tool for identifying potential associations or interdependencies between two variables.
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[bookmark: _Toc150646873]Conclusion
Data processing times for Excel and SPSS from a variety of sources are measured in great detail (Meyers, Gamst and Guarino, 2013). Hadoop takes an average of 2.779 seconds to process data, Spark 2.74 seconds on average, R 4.867 seconds on the high end, and Python 1.284 seconds on the low end, according to the statistics.  Analysing processing times using programs like Excel and SPSS may provide insight into tools' efficiency and causal connections.


[bookmark: _Toc150646874]Part 2
[bookmark: _Toc150646875]a) Advantages and disadvantages of using SPSS, Excel or Tableau
Commonly used data analysis programs include the statistical package SPSS, the spreadsheet program Microsoft Excel, and the graphical program Tableau. The needs and requirements of the data analysis project dictate which tool is the most suitable. 
	Data analysis programmes
	Advantages
	Disadvantages

	SPSS
	SPSS's emphasis on statistics makes it an invaluable tool. Researchers and analysts working with complicated data sets may find the software's wide variety of statistical tests particularly useful. Regression analysis is a common tool in social science research because it allows researchers to see how different factors interact with one another (Madsen, 2019).
SPSS may not be as sophisticated as Tableau, but it does provide some basic data visualisation features. The ability to make one's charts and graphs to understand better data distributions is made available to users.
	SPSS has a steeper learning curve than Excel. Users with proper orientation may find it easier to make sense of the user interface and carry out complex analyses (Meyers, Gamst and Guarino, 2013).
SPSS's data processing and cleansing capabilities are more limited than those of Excel's. Some Excel data cleaning may be required before being ready for import into SPSS.

	Excel
	Microsoft Excel is extensively used across several disciplines, and a significant majority of users possess a basic understanding of the program's essential functionalities. Excel is widely recognised as a reliable and user-friendly software application for performing fundamental data processing tasks (Lokesh Jasrai, 2020).
Excel has a profound understanding of data processing and purification. The spreadsheet is often used in tasks that need significant data preparation because of its capacity to effectively filter, organise, and manipulate data in a user-friendly manner.
	While Excel does include some statistical capabilities, advanced users may find it necessary to seek other software, such as SPSS, to fulfil their more complex statistical analysis requirements. Sophisticated research endeavours may need the use of other resources, such as supplementary software applications or specialised statistical tools (Linoff, 2016).
In contrast to Tableau, Excel's data visualisation capabilities could be much better. The process of generating intricate charts and interactive dashboards may be laborious and anxiety-inducing, potentially yielding outcomes that fall short of desired aesthetic standards.

	Tableau
	Tableau is widely considered to be the best data visualisation software available. This technology is especially useful for creating interactive dashboards, which may provide a clear visual representation of otherwise difficult-to-comprehend data. Tableau may be used to create dynamic dashboards demonstrating data like sales trends in the field of business analytics.
Tableau's capacity to establish near-instantaneous links to several data repositories ensures that users always have access to the most current information. In fast-paced fields like financial analytics, where information is constantly shifting, this is an invaluable feature.
	Commercial tools like Tableau, and especially the more feature-rich subscription levels, are costly. Those at the bottom of the economic ladder may find this to be an obstacle (Hinton and McMurray, 2017).
Although Tableau is easy on the eyes, mastering all of its features may need some time and effort. Users should read the documentation thoroughly to familiarise themselves with the program's capabilities.



[bookmark: _Toc150646876]b) Importance of Data Governance
The concept of "data governance" refers to the systematic management and regulation of data in order to guarantee its accessibility, usefulness, reliability, and protection (Heiny, 2018). Data governance is an essential component of a comprehensive organisational structure, as it assumes responsibility for overseeing the processes of data gathering, storage, and utilisation. Its primary objective is to guarantee the correctness, dependability, and adherence to legal and regulatory frameworks. Healthcare providers largely depend on the implementation of data governance practises to safeguard the privacy of patients' information and ensure its ethical use. This strategy contributes to the maintenance of patients' confidence and compliance with HIPAA laws.
Improved decision-making
The acquisition of knowledge and the capacity to make informed choices are significantly enhanced by the use of data, making it an indispensable asset (Cunningham and Aldrich, 2012). The primary objective of data governance is to maintain the integrity and accuracy of information, ensuring its completeness and currency at all times. By ensuring the presence of these attributes, enterprises may make informed choices grounded on reliable facts. The use of data governance to monitor and analyse consumer behaviour enables retail enterprises to make informed choices pertaining to marketing strategies, product innovation, and pricing strategies. This intervention serves to enhance client satisfaction and bolster sales performance.
Reduced risk
The implementation of effective data governance may help decrease the risks associated with data breaches, data loss, and non-compliance with legal frameworks (Cronk, 2017). Organisations may mitigate potential hazards and minimise cost implications by implementing comprehensive policies and practices for data management. Manufacturers use data governance practices to monitor manufacturing processes effectively, find potential areas for improvement, and maintain constant high-quality standards for their goods. This approach facilitates the maintenance of affordable costs, enhances production, and safeguards the integrity of the end product. 
Increased efficiency
Through the optimisation of data management procedures and the removal of superfluous stages, data governance can enhance the effectiveness of data operations (Cronk, 2016). This has the potential to enhance production, reduce costs, and allocate resources to other essential initiatives. Government entities use data governance practices to effectively oversee the collection, retention, and distribution of confidential personal data. The objective of this initiative is to safeguard individuals' personal information and foster the ethical and conscientious use of data.
Improved data quality
To ensure the efficacy of data analytics and machine learning, the implementation of data governance is vital to maintain the veracity and precision of the used information. Through the use of standardised methods for data collecting, storage, and processing, organisations have the potential to enhance the quality and reliability of their information.
Enhanced collaboration
The implementation of data governance inside an organisation has the potential to foster cooperation across various departments and teams by cultivating a collective comprehension of data management and use (Berson and Dubov, 2012). This phenomenon can enhance interpersonal communication, improve the decision-making process, and increase overall productivity.
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1 Date Hadoop_ProcessingTime | Spark_ProcessingTime | R_ProcessingTime | Python_ProcessingTime | Tableau_ProcessingTime
2 [2023-0101 1387743717 2.018439586 2486711251 3.985149864 2.268954172
3 | 2023-01-02 0622392972 0.922405085 1.864462073 1.144563869 2526112873
4 |2023-01-03 2.300683893 1.843993792 3380302383 0.569147403 1.155477907
5 | 2023-01-04 4.944243526 3.347538857 2.260015242 2.559038687 2.835081413
6 | 2023-01-05 2279136541 2751179647 2.606585689 2787323247 0.792572374
7 | 2023-01-06 4.523819201 2227753681 0.970952967 3.721955966 3.139061087
8 |2023-01-07 3.575640033 2.075419386 3.7068075 2.701854875 3.180341847
9 | 2023-01-08 1514816235 1132140738 3.113446463 1.183454925 3.849111181
10 | 2023-01-09 1.895300612 4.343354286 1.266335404 4.756181143 3.008397357
11| 2023-01-10 4.807012942 2.916452552 1.86153227 4.019016007 2.988376574
12| 2023-01-11 4.927338279 4.700144448 0.773426996 1490738489 3.885722467
13| 2023-01-12 3.397961367 3.196762076 3.483490293 2.208611507 4.249781731
1420230113 0.770182579 4.452992802 3.723886626 3.485053842 2.261280718
15| 2023-01-14 3.637991514 3.212374842 2.658995854 1.930687526 3.157966776
16 | 2023-01-15 0950857082 2.595085277 0.664337124 1273347813 1.163643086
17| 2023-01-16 3.080417426 1126103617 4.867451715 3.020010626 3.428034728
18| 2023-01-17 3223703272 4.267841685 1679950459 0.788496475 1.865037735
19 2023-01-18 3716017942 4.9228482 0.884489138 0.986186108 2.686984912
20| 2023-01-19 2.037100732 1306268253 3.469964391 1.271200836 0.753179032
21| 2023-01-20 3.252764619 2.660683078 0.694753427 0.720062375 4.109410879
2220230121 2.039289337 2.556471354 4.329950606 2.609130946 239509436
23| 20230122 0.953912485 4.86353788 1.842460594 2.754560064 2.162512609
2420230123 4.3937956 1196902516 1.853700876 0.963348428 4.504127717
25| 2023-01-24 2.444977017 3.820568086 4.649545312 4.114667215 2.820620856
26 | 2023-01-25 2.729322362 2.719321349 3.928365906 3.701173926 2.684360487
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