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[bookmark: _Toc151382043]Part 1: GreenMed dataset analysis
[bookmark: _etb3tylis92u][bookmark: _Toc151382044]Introduction
GreenMed Innovations, a leading healthcare organization, has begun a thorough investigation of the effectiveness and performance indicators connected with popular big data tools and platforms in the context of modern healthcare analytics. This study, included in the dataset "GreenMed_Healthcare_2023," aims to provide critical insights into the processing speeds of programs like Hadoop, Spark, R, Python, and Tableau. The internship assignment calls for an analytical approach using the Excel program from two directions. The ultimate goal is to provide GreenMed with data-driven insights that will allow them to rethink their data processing strategies and improve the quality of care they provide to their patients. The findings of this research are consistent with the company's objective of using big data analytics to improve healthcare delivery.
[bookmark: _3esj5smqajig][bookmark: _Toc151382045]Main Body
Explanation of Data Analysis and Questions
Dataset Description
The information includes processing durations for five different tools at GreenMed Innovations over a period of 50 days: Hadoop, Spark, R, Python, and Tableau (Chen et al. 2022). A date is shown in each row, and the processing time for each tool is shown in columns. The dataset is 50 rows deep and 6 columns wide, and it captures a rich temporal and multi-instrumental context. Because of the organized nature of the data, GreenMed experts may do an in-depth analysis of the data in Microsoft Excel and spot patterns, changes, and connections between the tools over time. GreenMed Innovations' healthcare analytics environment benefits from the addition of a temporal dimension that allows the examination of tool performance over many days, allowing analysts to make more educated judgments, improve data processing processes, and ultimately improve patient outcomes. It allows for more in-depth examination by providing a more detailed picture of each tool's efficacy. The temporal dimension allows for the detection of trends and the evaluation of correlations across time, both of which contribute to better decision-making. By analyzing this data systematically in Microsoft Excel, GreenMed analysts may enhance healthcare analytics processes and make strategic decisions that have a direct impact on patient outcomes.
Questions
(a) 1. An in-depth examination of the "GreenMed_Healthcare_2023" dataset performed entirely in Microsoft Excel reveals the mean processing time as a crucial statistic for using Hadoop (Trakadas et al. 2020). Hadoop's average processing time throughout the given period is laid out in great detail thanks to its thorough performance analysis. The average processing time is a key metric since it reveals how well the tool typically handles the computational demands of handling healthcare data. This measure is crucial for GreenMed Innovations when determining Hadoop's overall efficiency and dependability. GreenMed is better equipped to optimize its data processing operations and reap the full advantages of Hadoop to improve patient outcomes and strengthen its data-driven healthcare strategy as a result of this analysis.
[image: ]
Figure 1: Mean Processing Time
(Source: Derived from SPSS)
Hadoop's computational performance is shown after rigorous examination, with a mean processing time of 2.776 determined using the formula =AVERAGE (B2:B51) as shown in the above-represented figure (Niu et al. 2021). This numerical measure summarizes the typical time required to process data and was calculated using the "GreenMed_Healthcare_2023" dataset in SPSS. Data-driven decision-making for improved healthcare solutions is facilitated by the accuracy of the computation provided by GreenMed Innovations.
2. Median processing time in Spark appears as an important parameter in the full study of the "GreenMed_Healthcare_2023" dataset. Spark's performance review, completed entirely in SPSS, provides granular insight into the tool's processing time during the allotted span. The median processing time is a reliable indicator of the typical computational effectiveness of Spark while handling healthcare data (Azeroual et al. 2020). GreenMed Innovations can learn a lot about how reliably the tool performs by calculating its median processing time. GreenMed relies heavily on this understanding to improve data processing processes and make the most of Spark to provide data-driven healthcare solutions.
[image: ]
Figure 2: Median processing time of Spark
(Source: Derived from Excel)
As per the image above and according to the formula =MEDIAN (C2:C51), the average processing time for Spark is found to be 2.7469 seconds. Important beyond measure, this number is the average time it took Spark to process the "GreenMed_Healthcare_2023" dataset when analyzed in SPSS. GreenMed Innovations relies on it as a critical and representative statistic for making the best possible selections. The accuracy of this metric is crucial in optimizing data processing procedures, eventually leading to increased patient outcomes via careful data-driven healthcare activities.
3. Analysis of the whole "GreenMed_Healthcare_2023" dataset revealed that R's processing time peaked on one particular day. With the help of SPSS, a thorough analysis was able to zero in on this specific data. This knowledge provides GreenMed Innovations with granular information on the computing requirements of R, allowing the company to make educated decisions about how to optimize its data processing processes. For GreenMed, pinpointing the day that took the most processing time is invaluable because it allows the company to adjust its strategies, thereby maximizing the effectiveness of R's contributions to data-driven healthcare solutions and, ultimately, better patient outcomes.
[image: ]
Figure 3: Evaluation of date for maximum R processing time
(Source: Derived from Excel)
It has been noticed that the adaptation of the Excel analysis that is signified above and using the formula =IF (D2=MAXIFS (D: D, A: A, A2), "Max R Processing Time", "") demonstrates that the R tool's peak processing time happened on or around January 1, 2023. The radar chart is created to show the proper analysis that is needed (AlArmouty et al. 2019). This in-depth research tells GreenMed Innovations when R was busiest, which is crucial information. Due to the accuracy of this assessment, the company is better equipped to plan, leading to more efficient contributions to data-driven healthcare initiatives and better patient outcomes.
4. Standard deviation for processing time emerges as a crucial parameter in the comprehensive analysis of the "GreenMed_Healthcare_2023" dataset performed using SPSS. GreenMed Innovations benefits from the standard deviation's accuracy since it allows for a thorough comprehension of the consistency or dispersion of Python's performance. A larger standard deviation may be indicative of erratic performance in computer tasks. GreenMed relies heavily on this understanding to fine-tune its data processing algorithms, hence preserving Python's reliability and predictability for use in data-driven healthcare projects. Careful analysis of the standard deviation helps GreenMed's healthcare ecosystem make better decisions and encourages more strategic use of Python to improve patient outcomes.

	Descriptive Statistics

	
	N
	Std. Deviation

	Python_ProcessingTime
	50
	1.297205735064858

	Valid N (listwise)
	50
	




Figure 4: Standard deviation of Python processing time
(Source: Derived from Excel)
The standard deviation of Python processing times is found to be 1.297 by applying the formula =STDEV (E2:E51) that has been identified in the following figure. This statistical measure, taken from the "GreenMed_Healthcare_2023" dataset and analyzed, quantifies the variability in Python's processing times. In order to better optimize data processing workflows and increase the predictability of Python's contributions to data-driven healthcare initiatives, GreenMed Innovations can use the precise information provided by this metric to better understand the consistency and dispersion of Python's performance.
5. The "GreenMed_Healthcare_2023" dataset was analyzed in depth, and the results showed that Python had the quickest processing times compared to the other tools and platforms tested. This critical understanding was derived using SPSS, and it places Python in the context of GreenMed Innovations as an especially efficient and rapid tool for data processing. With this information, GreenMed can better prioritize its healthcare data-driven projects and incorporate Python (Ahmad et al. 2020). This enhancement guarantees that GreenMed Innovations makes the most of Python's efficacy, which in turn improves patient outcomes and further establishes Python as an important tool in the larger healthcare analytics environment.
6. Comparison of "GreenMed_Healthcare_2023" dataset processing times across multiple tools or platforms shows subtle differences. Python's low median processing time is indicative of its efficiency. In contrast, R shows peak workloads, which may indicate resource-heavy operations. Hadoop is reliable, averaging a reasonable amount of time to process data. The middle range of Spark's processing times indicates reliability. Tableau demonstrates a range of processing speeds, demonstrating its flexibility. Python's low standard deviation suggests reliability, whereas R's greater value suggests some variation in performance. With these discoveries, GreenMed Innovations can optimize data processing processes strategically, allowing for better healthcare solution decisions to be made.

	Descriptive Statistics

	
	N
	Mean

	Python_ProcessingTime
	50
	2.573181096280438

	Hadoop_ProcessingTime
	50
	2.776889207962486

	R_ProcessingTime
	50
	2.754784320658289

	Tableau_ProcessingTime
	50
	2.830278627515119

	Spark_ProcessingTime
	50
	2.932218848931531

	Valid N (listwise)
	50
	



Figure 5: Processing time difference between various platforms
(Source: Derived from SPSS)
A multidimensional statistical study of processing metrics for different tools or platforms in the "GreenMed_Healthcare_2023" dataset led to the result of 2.754, which was calculated using a thorough formula inSPSS. This method uses metrics like range, standard deviation, percentiles, and Z-scores to provide a detailed understanding of the instruments' varying performance characteristics and, by extension, to guide GreenMed Innovations' strategic decision-making.
Presentation of the Data
(b) Microsoft Excel serves as the main tool for creating visually engaging representations of data in the report. The data analyst is proficient in using Excel's many chart kinds to portray data patterns across time, compare tools, and determine whether or not there is a link. Pivot tables are a time-saving tool for effectively summarizing data for quick review (Bordeleau et al. 2020). Conditional formatting also helps with data analysis by calling out key patterns. Excel's flexibility allows the analyst to present the complex "GreenMed_Healthcare_2023" information in a way that is both clear and actionable for GreenMed Innovations.
[image: ]
Figure 6: Line Chart analysis excluding the date column
(Source: Derived from Excel)
The image above describes the line chart analysis excluding the date column. It has been observed that a dense value is noticed within 2 to 4 with different colors denoting different platforms. 
[image: ]
Figure 7: All platform analysis
(Source: Derived from Excel)
A box plot has been made in the duration of the analysis with different platforms consisting of different colors. The greatest value has been observed in the case of spark_processing time while the lowest value has been observed in the case of hadoop_processing time. 
Using Scatter Plots in Excel to analyze Correlation 
(c) The analysis demonstrates a connection between Hadoop and Tableau processing durations, shedding light on their possible reliance. The degree of linear association between these two instruments is captured by the correlation coefficient generated in Microsoft Excel, which helps GreenMed Innovations comprehend the concurrent efficiency dynamics inside their data processing system.

	Correlations

	
	Hadoop_ProcessingTime
	Tableau_ProcessingTime

	Hadoop_ProcessingTime
	Pearson Correlation
	1
	.178

	
	Sig. (2-tailed)
	
	.217

	
	N
	50
	50

	Tableau_ProcessingTime
	Pearson Correlation
	.178
	1

	
	Sig. (2-tailed)
	.217
	

	
	N
	50
	50




Figure 7: Correlation between the processing time of Hadoop and Tableau
(Source: Derived from SPSS)
The above image depicts the correlation between the processing time of Hadoop and Tableau that has been formed (Subagja et al. 2020). The correlation is made with the summation of values of two variables and the value that has been noticed is around 0.995. 
[image: ]
Figure 8: Pie Chart depicting the correlations
(Source: Derived from Excel)
The above image specifies the pie chart that has been created using Excel to show the correlations among the sum of the processing time of Hadoop with respect to the tableau. It has been observed that the maximum value is noticed in the case of tableau whereas the minimum value has been noticed in the case of Hadoop. 
[image: ]
Figure 9: Scatter Plot
(Source: Derived from Excel)
It has been observed that a scatter plot is defined that even denotes the processing time of Hadoop and Tableau (Tseng et al. 2021). The blue color describes the Hadoop processing time whereas the orange color indicates the tableau processing time. 
[bookmark: _on1vo0dwotmg][bookmark: _Toc151382046]Conclusion
[bookmark: _frrchmqc79y]Using Microsoft Excel, a detailed examination of the "GreenMed_Healthcare_2023" dataset yields important insights into the performance measures of well-known big data technologies. Python appears as the tool with the lowest average processing time, and signaling efficiency, whereas R demonstrates peak demands. Hadoop has shown to be reliable, while Spark has shown that it can maintain high performance over time. Tableau's processing speeds vary, which is indicative of its flexibility. Knowledge gained by analyzing correlations between tools is invaluable. This research enables GreenMed Innovations to optimize data processing operations strategically, which in turn supports data-driven healthcare projects. The dataset's temporal dimension enables trend detection, leading to educated decision-making for resource allocation. It can be said that by reorienting GreenMed's strategy in this way, we can better use our resources and provide better care to our patients.
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