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[bookmark: _Toc151068318]GreenMed dataset analysis using tools and techniques.
(a) [bookmark: _Toc151068319]Using the Excel or SPSS statistical software
[bookmark: _Toc151068320]Overview of GreenMed Healthcare
GreenMed Innovations is an innovative healthcare provider to a variety of patients and diseases. Recently, GreenMed has gathered big data regarding patients’ medical history and GreenMed wants to use big data analytical tools and techniques for generating important insights from using the data. This section of the report will provide a thorough analysis of the data processing time of 5 analytical tools namely Hadoop, Spark, R, Python, and Tableau. 
[bookmark: _Toc151068321]1. Mean processing time of Hadoop
Mean is a central tendency widely used in statistics which is calculated by dividing the sum of numbers of a data set by the number of observations (Forgács et al., 2020). This mean value represents a data set by generating a representative value. The following screenshot shows the mean processing time of Hadoop by using the MS Excel formula =AVERAGE(B2:B51). The following screenshot shows the detailed calculations- 
[image: ]  
Figure: Mean processing time of Hadoop (Author)
The average data processing time of Hadoop considers all 50 days required for processing the data and then calculates the mean. It can be seen that values from B2 to B51 are considered for calculating the average processing time. Here, the mean processing time of Hadoop is 2.7768892 1st January 2023 to 19 February 2023.
[bookmark: _Toc151068322]2. Median processing time using Spart 
Median is another important measure of central tendency which indicates a value that represents the whole data set (De Levie, R., 2021). The median is calculated after rearranging the data set in ascending or descending order and then finding the middle value for the odd number of observations or the average value of the middle two observations for an even number of observations (Singh, J. and Singla, V., 2021).  The following screenshot shows the detailed calculation- 
[image: ]
Figure: Median processing time of Spark (Author)
In calculating the median of data processing time of Spark cell C2 to C51 is considered and then the data set is rearranged in ascending or descending order. After that average of the 25th and 26th values are the median for this dataset. In the above case the formula used is =MEDIAN(C2:C51) and the median processing time of Spark is 2.7469104.
[bookmark: _Toc151068323]3. Day for highest processing time of R 
To identify the peak processing time of R, various tools, including the filter option, MS Excel's max formula, and Pivot table, can be utilized. Here, the Pivot table is employed to precisely pinpoint the date linked to R's processing time. After applying the Pivot table, the sorting option is then used to extract the exact date associated with the processing time of R. This approach facilitates a comprehensive analysis and efficient identification of the peak processing period, enhancing decision-making in resource allocation or scheduling for optimal outcomes. The following screenshot shows the details calculations of the date when R required the maximum time for processing the data- 
[image: ]
Figure: Date for highest processing time for R (Author) 
In this case, after doing the pivot table the whole column is rearranged in descending order, and then the date of each day's processing time is combined in another column. So, it becomes clear for each day processing time concerning the date of processing data from 1 January 2023 to 19 February 2023. Here, it seems that the maximum processing time was 4.86745171509106 on 16 January 2023.
[bookmark: _Toc151068324]4. Standard deviation (SD) of processing time when using Python 
Standard deviation (SD) is an important measurement of dispersion within a dataset. Standard deviation measures the average deviation of each observation from the mean value of the dataset (Bala, J., 2019). It is also the square root of the variance of a dataset which indicates how much an observation deviates from the average. The following section provides the detailed calculation by using MS Excel- 
[image: ]
Figure: Standard deviation for using Python (Author)
In standard deviation calculation values from E2 to E51 are considered where mean differences from each observation are calculated and then divided by the number of observations. The sum of all differences from the mean will be zero. The formula used is =STDEVA(E2:E51) and the value is 1.297205735 which means on average the difference in processing time from the average value is 1.297205735. It seems that the SD is significant as within a small range of data processing time the average deviation is 1.297205735 which is a significant value. 
[bookmark: _Toc151068325]5. Lowest average processing time across the dataset 
To find out the lowest processing time across different tools for processing data firstly the average processing time for all the tools needs to be calculated. So, the average processing time is calculated by using MS Excel which indicates that the average processing time for Hadoop is 2.7768892, Spark 2.9322188, R 2.7547843, Python 2.5731811, and Tableau 2.8302786. The following screenshot shows the detailed calculation of the average data processing time and minimum required time- 
[image: ]
Figure: Tool that requires the lowest time to process data (Author) 
It is mentionable that HLOOKUP formula can be used to find out the cell where the minimum value of 2.5731811 consists of. In this case, a simple naked eye view is enough to find out the minimum processing time from the 5 data processing platforms. After that, the minimum required processing time is calculated by using the minimum formula in MS Excel and the result is 2.5731811.


[bookmark: _Toc151068326]6. Interpretation of different processing times of different tools or platforms 
The following figure shows the average and standard deviation of data processing time for different platforms of data analytics. It seems that on average the minimum time required for data analysis by Python is 2.5731811, Hadoop 2.7768892, Spark 2.9322188, R 2.7547843, and Tableau 2.8302786. so, based on the data processing time Python is the most preferred platform for GreenMed as it uses this platform for analysing big data. 
On the other hand, the standard deviation of each data analytical tool has been calculated which indicates data standard deviation for Hadoop 1.2629313, Spark 1.3672607, R 1.3188814, Python 1.3337603 and Tableau 1.1896373. It seems that the standard deviation of each data processing platform is more or less the same with a little difference so priority should be given to the average processing time of the given data analytics tools/platforms. The following figures show the average and standard deviation of data processing time for 5 different data processing tools used by GreenMed Innovations- 

Figure: Average and standard deviation of data processing time across different platforms (Author) 
[bookmark: _Toc151068327](b) Use of MS Excel functions for presenting data
There are different tools and techniques to analyse and present by using MS Excel namely if, pivot tables, graphs, charts, etc (Acharjya, D.P. and Ahmed, K., 2016). These tools and techniques help to present data with new insights and outcomes which helps to decide in a more informed manner. 
[image: ]
Figure: Use of countif formula in MS Excel (Author)
In the above figure, the application of the countif formula is shown. Firstly, by using the countif formula the number of days when more than 3 is required for processing data is found out. The used formula was =COUNTIF(B2:B51,">3"). It seems that there were 22 days for Hadoop when it requires more than 3, Spark 22, R 21, Python 20, and Tableau 23 within 50 days of data processing. It seems that Python has the lowest number of cases when it requires more than 3 for processing data. And Tableau requires more than 23 days to process data after 3. 

Figure: Application of COUNTIF formula for funding processing time less than 1 and more than 3 (Author)
Apart from that countif formula is used for finding less than 1 time for processing data within 50 days. The used formula was =COUNTIF(B2:B51,"<1") which states that Hadoop requires less than 1 for 6 days, Spark 4, R 7, Python 8, and Tableau 5. Based on this Spark is doing great as in 4 days data processing time was less than 4. The above figure shows the result of countif analysis where it becomes visible that Python process time in the upper section is low but in the lower section, it performs comparatively less. 
[bookmark: _Toc151068328](c) Use of SPSS
1. SPSS had been used to conduct correlation analysis between the processing times of Hadoop and Tableau. Firstly, the option of Correlate must be chosen from the Analyse option bar. Then, Bivariate… is selected, as shown. 
[image: ]
Figure: Application of Correlation analysis in SPSS 1 (Author)
Then a command box will appear, from which the variables, Hadoop, and Tableau, shall be selected, as shown below. 
[image: ]
Figure: Application of Correlation analysis in SPSS 2 (Author)
Then, the OK button must be clicked to product the output of the correlation in a separate file, as shown below.
[image: ]
Figure: Output of Correlation analysis in SPSS (Author)
From the output, it can be observed that the correlation value between the variables is 0.707, which is positive in nature and indicate strong positive correlation. So, if one variable increases, the other variable will increase to some degree. Moreover, the significance of the testing is less than 0.50 which indicates the test to be statistically significant and that the findings are reliable.
2. A scatter plot diagram of the two variables had been produced in SPSS by firstly clicking the Graphs option from the option bar and Scatter/Dot… must be selected, as shown below.
[image: ]
Figure: Construction of Scatter Diagram in SPSS 1 (Author)
Then a graph selection box shall appear, from which Simple Scatter had been chosen and the button Define had been selected, as shown below.
[image: ]
Figure: Construction of Scatter Diagram in SPSS 2 (Author)
Then, a command box shall appear, where the variable of Hadoop is selected in the x-axis and variable of Tableau is selected in the y-axis, and the button OK is selected, as shown below.
[image: ]
Figure: Construction of Scatter Diagram in SPSS 3 (Author)
Then, the scatter diagram shall be produced in the output file, as shown below.
[image: ]
Figure: Output of Scatter Diagram in SPSS (Author)
It can be observed that most of the data are closely scattered around each other, whilst there are two outliers.

[bookmark: _Toc151068329]Overall analysis conclusion 
After a comprehensive analysis of the tools and platforms for big data analysis of GreenMed Innovations, some important insights were revealed. Firstly, data analytics is an important part of ensuring quality treatment at GreenMed so a suitable analysis is necessary. Secondly, among the five data analysis platforms the most suitable is Python as it provides the lowest average time for processing big data in 50 days given data though the standard deviation is higher in the case of Python compared to other platforms.  Apart from that the outliers are lower in the case of Python so on most days patient big data is analysed within a specific time is better for the overall use of the big data analysis tool. 
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