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Part 1

1.1. [bookmark: _Toc151304968]Introduction

The following report will conduct an analysis on the utilization of Microsoft Excel and SPSS software tools to enhance a company's data analytics capabilities. It will provide evidence to support the notion that these software programs are advantageous for a company to employ, as they increase the efficiency of the company's operations.
SPSS is a comprehensive software suite designed for the analysis of scientific data within the social sciences. It is equipped with a wide range of modeling environments that operate efficiently at various levels of complexity (Wagner, 2019). The data produced by SPSS is utilized for various purposes, such as surveys, market research, and data mining. The first version of SPSS was released in 1968 by SPSS Inc. and has since become an extensively utilized software package for statistical analysis within the social sciences. IBM acquired ownership of SPSS in 2009. One of the factors contributing to its widespread adoption is its user-friendly interface, clear command language, and detailed documentation. SPSS is utilized by a diverse range of organizations, including government agencies, educational institutions, market research firms, survey companies, health researchers, and data miners for analyzing survey data.
Included in the suite of business software programs by Microsoft is the application known as Excel, which is a spreadsheet program. The users of Microsoft Excel possess the capability to manage, arrange, and compute data that is inputted into a spreadsheet. By using tools such as Excel to organize data that undergoes modification or updating, Data Analysts and other users can simplify the examination of information. Excel is available in Microsoft Office and Office 365 packages, and is interoperable with other Office software. It is possible to utilize Excel on various devices, such as Windows, macOS, Android, and iOS.

1.2. [bookmark: _Toc151304969]Dataset explanation and answers to the 6 questions

The dataset provided by GreenMed Healthcare outlines a breakdown of processing times for each tool used, as recorded in Microsoft Excel and transposed into SPSS. Microsoft Excel documents the exact processing time for each period from January 1st to February 19th for data analytics processing. In contrast, SPSS employs a value system (1 for under 1, 2 for over 1, 3 for over 2, 4 for over 3, and 5 for over 4) to correlate the data analytics with processing times. Additionally, for the purposes of date tracking, January and February are assigned values of 1 and 2, respectively.
[image: ]
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When using SPSS, the variable view displays the 6 distinct platforms and tools utilized by the company, along with the specific dates on which they were used. Each of these 6 tools has 5 corresponding values assigned to them: a value of 1 is given for processing times under 1, a value of 2 for processing times exceeding 1, a value of 3 for processing times exceeding 2, a value of 4 for processing times exceeding 3, and a value of 5 for processing times exceeding 4. The SPSS program utilizes the data view to display the values assigned to each platform, providing a foundation for the necessary calculations. In order to answer the six questions, the aforementioned program was utilized, and the resulting data is presented below (Jasrai, 2020).

Question 1: What is the mean processing time when using Hadoop?

During the specified timeframe, the average duration of processing when utilizing Hadoop was recorded to be 3.20. This average value is considered to be moderate since the range of values spans from under 1 to over 4. The SPSS data analysis tool affirms that Hadoop is an advantageous resource. Furthermore, the mean for the date is 1.38, representing a commendable average for the program (Garth, 2008).

	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Skewness

	
	Statistic
	Statistic
	Statistic
	Statistic
	Statistic
	Std. Error

	Date
	50
	1
	2
	1.38
	.510
	.337

	Hadoop Porcessing Time
	50
	1
	5
	3.20
	-.261
	.337

	Valid N (listwise)
	50
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Question 2: What is the median processing time when using Spark?

The median of a set of numbers with an odd quantity is identified as the value located at the exact midpoint. In the event of an even number of values, it is calculated as the average between the two central values after being arranged in numerical order. Only quantitative variables can be evaluated through means, whereas ordinal variables may be computed through medians. Nevertheless, ordinal variables often contain several ties, which are values that appear multiple times. The Spark processing time has a median of 3, which falls within the range of 1 to 5. This indicates that Spark is a valuable tool that can be utilized by GreenMed Healthcare to analyze patient data analytics (Ong & Puteh, 2017).

	Statistics

	
	Date
	Spark Processing Time

	N
	Valid
	50
	50

	
	Missing
	0
	0

	Median
	1.00
	3.00

	Minimum
	1
	1

	Maximum
	2
	5





	Date

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	January
	31
	62.0
	62.0
	62.0

	
	February
	19
	38.0
	38.0
	100.0

	
	Total
	50
	100.0
	100.0
	




	Spark Processing Time

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Under 1
	4
	8.0
	8.0
	8.0

	
	Over 1
	10
	20.0
	20.0
	28.0

	
	Over 2
	17
	34.0
	34.0
	62.0

	
	Over 3
	7
	14.0
	14.0
	76.0

	
	Over 4
	12
	24.0
	24.0
	100.0

	
	Total
	50
	100.0
	100.0
	




[image: ]

Question 3: On which date did R have the highest processing time

	According to the results shown below, R platform as mostly used in February due to the fact that it proved to be somehow more efficient in that month than the other 5 platforms that the company is using. The grouped median is 3,55 for February (Field, 2013).

	Report

	R Processing time

	Date
	Mean
	N
	Std. Deviation
	Minimum
	Maximum
	Grouped Median

	January
	2.94
	31
	1.315
	Under 1
	Over 4
	2.93

	February
	3.47
	19
	1.264
	Under 1
	Over 4
	3.55

	Total
	3.14
	50
	1.309
	Under 1
	Over 4
	3.20
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Question 4: What is the standard deviation for processing time when using Python

The standard deviation, commonly known as the square root of the variance, is a technique utilized to evaluate the distribution of a collection of observations. The greater the standard deviation, the more scattered the observations are throughout the range. Python's processing time has a standard deviation of 1.34, which is lower than the standard deviation of other programs and tools utilized by the company.

	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Std. Deviation
	Skewness

	
	Statistic
	Statistic
	Statistic
	Statistic
	Statistic
	Std. Error

	Date
	50
	1
	2
	.490
	.510
	.337

	Python Processing Time
	50
	1
	5
	1.346
	-.061
	.337

	Valid N (listwise)
	50
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Question 5: Which tool or platform had the lowest average processing time across the data set?

	Based on the data presented in the table, it can be discerned that Python had the shortest processing time among all the platforms. The mean processing time for Python is 3.06, which is lower than the mean processing times of the other 5 platforms. Conversely, Spark and Tableau had the longest processing time with a mean of 3.26. 

	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Date
	50
	1
	2
	1.38
	.490

	Python Processing Time
	50
	1
	5
	3.06
	1.346

	Spark Processing Time
	50
	1
	5
	3.26
	1.259

	Hadoop Porcessing Time
	50
	1
	5
	3.20
	1.229

	R Processing time
	50
	1
	5
	3.14
	1.309

	Tableau Processing Time
	50
	1
	5
	3.26
	1.242

	Valid N (listwise)
	50
	
	
	
	



[image: ]

Question 6: Can you interpret the difference in processing times across different tools or platforms?

In order to commence the examination of disparities between groups, one may utilize the Compare Means mechanism found in the Analyze tab, denoted by Analyze → Compare Means → Means (Alt+A, Alt+M, Alt+M). For the Layer 1 of 1 box, the independent (discrete) variable should be entered, while the dependent (continuous) variable should be entered in the Dependent List box. The disparity between variables in SPSS is measured through the utilization of the Compare Means function. Although the values of the difference may be similar, they are not identical, indicating that each program is applied in a distinct manner based on individual processing times. The best rates according to the tables below was held by Python (SPSS Inc, 2009). 










	One-Sample Test

	
	Test Value = 0

	
	t
	df
	Sig. (2-tailed)
	Mean Difference
	95% Confidence Interval of the Difference

	
	
	
	
	
	Lower
	Upper

	Date
	19.902
	49
	.000
	1.380
	1.24
	1.52

	Hadoop Porcessing Time
	18.413
	49
	.000
	3.200
	2.85
	3.55

	Spark Processing Time
	18.315
	49
	.000
	3.260
	2.90
	3.62

	R Processing time
	16.956
	49
	.000
	3.140
	2.77
	3.51

	Python Processing Time
	16.071
	49
	.000
	3.060
	2.68
	3.44

	Tableau Processing Time
	18.556
	49
	.000
	3.260
	2.91
	3.61
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1.3. [bookmark: _Toc151304970]Use of Microsoft Excel to present data

For various businesses, Microsoft Excel is an advantageous resource. Its features include the ability to create spreadsheets with necessary data analytics, such as tables, charts, functions, and organizers. GreenMed Healthcare recently utilized Excel to generate a pivot table to monitor usage of all company programs. This helped them to determine the overall usage of each tool (Price, 2019).
[image: ]
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	According to the pivot table above, Spark and Tableau are the most used tools by GreenMed Healthcare. Both tools are being used simultaneously, but Spark is being used more than Tableau. 

1.4. [bookmark: _Toc151304971]Use of SPSS to analyse correlations

SPSS is an extensively used software in the social sciences as a statistical analytical tool. This software is employed in various fields, including competitor analysis, market research, and surveys. SPSS is a flexible and comprehensive tool that is especially designed for data management and statistical analysis. It is one of the most commonly used statistical packages that can efficiently manage and examine even complex data. The SPSS software caters to the needs of both interactive and non-interactive users (MacInnes, 2016).
When analyzing data that follow a monotonic or curvilinear relationship, as well as ordinal data, Spearman's correlation is an alternative to Pearson's correlation that is nonparametric. In statistical terms, Spearman's rank order correlation coefficient is also known as Spearman's ρ (rho).
The purpose of non-parametric tests of rank correlation coefficients is to provide an overview of the non-linear associations between variables. Although both the Spearman’s rho and Kendall’s tau tests share the same requirements for use, Kendall’s tau is usually the preferred method for smaller sample sizes, while Spearman’s rho is more commonly utilized.
When the correlation coefficient is 1, the rankings of each variable for every data pair align perfectly. Conversely, when the coefficient is -1, the rankings of one variable are an exact inverse of the rankings of the other variable. A correlation coefficient that is close to zero indicates that there is no monotonic correlation between the rankings of the variables.

	Correlations

	
	Date
	Hadoop Porcessing Time
	Spark Processing Time
	R Processing time
	Python Processing Time
	Tableau Processing Time

	Spearman's rho
	Date
	Correlation Coefficient
	1.000
	-.137
	-.032
	.200
	.150
	.144

	
	
	Sig. (2-tailed)
	.
	.343
	.823
	.163
	.298
	.318

	
	
	N
	50
	50
	50
	50
	50
	50

	
	Hadoop Porcessing Time
	Correlation Coefficient
	-.137
	1.000
	.288*
	-.136
	.013
	-.071

	
	
	Sig. (2-tailed)
	.343
	.
	.043
	.346
	.930
	.625

	
	
	N
	50
	50
	50
	50
	50
	50

	
	Spark Processing Time
	Correlation Coefficient
	-.032
	.288*
	1.000
	-.236
	.166
	.034

	
	
	Sig. (2-tailed)
	.823
	.043
	.
	.099
	.250
	.817

	
	
	N
	50
	50
	50
	50
	50
	50

	
	R Processing time
	Correlation Coefficient
	.200
	-.136
	-.236
	1.000
	.147
	.115

	
	
	Sig. (2-tailed)
	.163
	.346
	.099
	.
	.308
	.427

	
	
	N
	50
	50
	50
	50
	50
	50

	
	Python Processing Time
	Correlation Coefficient
	.150
	.013
	.166
	.147
	1.000
	.196

	
	
	Sig. (2-tailed)
	.298
	.930
	.250
	.308
	.
	.173

	
	
	N
	50
	50
	50
	50
	50
	50

	
	Tableau Processing Time
	Correlation Coefficient
	.144
	-.071
	.034
	.115
	.196
	1.000

	
	
	Sig. (2-tailed)
	.318
	.625
	.817
	.427
	.173
	.

	
	
	N
	50
	50
	50
	50
	50
	50

	*. Correlation is significant at the 0.05 level (2-tailed).



[image: ]
	According to Spearman’s .rho, Hadoop has the only positive correlation of 1 which makes it the most efficient tool for the company, rendering the other 5 software programs less usable by the company. The 1 coefficient shows a positive correlation between the processing time rate and the software Hadoop. 

1.5. [bookmark: _Toc151304972]Conclusion

[bookmark: _Toc151304973]SPSS and Excel are significantly dissimilar to one another, and it is not appropriate to compare them. Excel is a software primarily used for creating spreadsheets, while SPSS is software specifically designed for statistical analysis.
[bookmark: _Toc151304974]Excel is a valuable tool for statistical analysis, offering a range of capabilities. However, when it comes to powerful and comprehensive statistical analysis software, SPSS is a standout option. SPSS provides built-in data manipulation tools, including the ability to record and transform variables, making it an ideal choice for any serious data analyst.
[bookmark: _Toc151304975]In contrast, Excel is lacking in built-in functions, requiring extensive effort to complete certain tasks. In SPSS, each column is considered a variable, whereas the treatment of columns and rows differs.
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62 2023-01-09 1.895300612 4343354286 1.266335404 4756181143 3.008397357
63 2023-01-10 4807012942 2.916452552 1.86153227 4019016007 2.988376574
64 2023-01-11 4927338279 4700144448 0773426996 1.490738489 3.885722467
65 2023-01-12 3.307961367 3.196762076 3.483490293 2.208611507 4249781731
66 2023-01-13 0770182579 4452992802 3.723886626 3.485053842 2.261280718
67 2023-01-14 3.637991514 3.212374842 2.658995854 1.930687526 3.157966776
68 2023-01-15 0950857082 2.595085277 0664337124 1.273347813 1.163643086
69 2023-01-16 3.080417426 1.126103617 4867451715 3.020010626 3.428034728
70 2023-01-17 3.223703272 4267841685 1.679950459 0788496475 1.865037735
71 2023-01-18 3.716017942 4.9228482 0882480138 0986186108 2.686984912
72 2023-01-19 2.037100732 1.306268253 3.460064301 1.271200836 0753179032
73 2023-01-20 3.252764619 2.660683078 0694753427 0720062375 4109410879
74 2023-01-21 2.039289337 2.556471354 4329950606 2.609130946 2.39509436
75 2023-01-22 0953912485 486353788 1.842460504 2.754569064 2.162512609
76 2023-01-23 43937956 1.196902516 1.853700876 0963348428 4504127717
77 2023-01-24 2.444977017 3.820568086 4649545312 4114667215 2.820620856
78 2023-01-25 2.720322362 2.719321349 3.928365906 3.701173926 2.684360487
79 2023-01-26 3.921550057 0873575367 2.538976395 1.112482338 0751327156
80 20230127 3.404929851 3.430638086 1.230423503 4790219612 4438055466
8120230128 2.808024322 2.460317202 4675297667 0.642849604 3.997448747
8220230129 45537031731 4815070854 3.504590969 4343311999 1.89294452
83 20230130 1.736193155 3.39646924 1.414875532 3.504482803 3.224935038
8420230131 0764005115 1.438974688 2.335005604 2.807187544 1.625230842
85 2023-02-01 3.79521728 4281543451 0829101268 1.605838244 3.060005528
86 2023-02-02 4063221191 2.775317498 2.724856752 1.796358531 075289038
2023-02-03 2.502246994 2.742641084 2.800685794 1.246618179 2.986093184
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72 2023-01-19 2.037100732 1.306268253 3.469964391 1.271200836 0753179032
73 2023-01-20 3.252764619 2.660683078 0.694753427 0720062375 4.109410879
74 2023-01-21 2.039289337 2.556471354 4329950606 2.609130946 2.39599436
75 2023-01-22 0.953912485 4.86353788 1.842460594 2.754569064 2.162512609
76 2023-01-23 43937956 1.196902516 1.853700876 0.963348428 4594127717
77 2023-01-24 2.444977017 3.820568086 4649545312 4114667215 2.820620856
78 2023-01-25 2.729322362 2.719321349 3.928365906 3.701173926 2.684360487
79 2023-01-26 3.921550057 0.873575367 2.538976395 1112482338 0751327156
80 2023-01-27 3.404929851 3.439638086 1.239423593 4790219612 4438055466
812023-01-28 2.808024322 2.460317202 4675297667 0.642849604 3.997448747
82 2023-01-29 4537031731 4.815070854 3.504590969 4343311999 1.89294452
83 2023-01-30 1.736193155 3.30646924 1.414875532 3.504482803 3.224935038
842023-01-31 0764005115 1.438074688 2.335005604 2.897187544 1.625230842
85 2023-02-01 3.79521728 4281543451 0.829101268 1.605838244 3.069005528
86 2023-02-02 4.063221191 2.775317498 2.724856752 1.796358531 0.75289038
87 2023-02-03 2.502246994 2.742641084 2.890685794 1.246618179 2.986093184
83 2023-02-04 0.911063835 1.429528002 3.342667063 2.187414732 3.907416115
89 2023-02-05 3.414140105 3.94990848 2.846727762 4208801329 0.88977815
90 2023-02-06 2.604745198 4723229025 2.606046778 4489703831 2.823251653
91 2023-02-07 2.049604649 3.98798444 4118590599 3.940497257 2.71960955
92 2023-02-08 1.333757784 4619631651 4597597229 0.634702641 2.363791084
93 2023-02-09 3.948237974 0.683939604 1.246977744 4329643677 1.94305886
942023-02-10 2.669162256 2.315944767 0718829831 2.35742097 3.781475405
95 2023-02-11 2.626075387 4.979141288 3.340388971 0.816642737 2.012176666
96 2023-02-12 3.667332165 0.842809752 4759139529 3.647336131 3.68213064
97 2023-02-13 1.855814121 4671415142 2.353115235 2.447917262 4.471773435
98 2023-02-14 2.564629313 2.61953666 4502792389 4.26857589 3.106261276
99 2023-02-15 3.550821403 1.875394101 2.889771361 3.505202662 4586836548
100 2023-02-16 1.313885248 4783154875 2.970652496 2.20664139 1.896407216
101 2023-02-17 2.828479729 3.555519681 3.725938304 3.333267521 4.937233846 =
10212023-02-18 4514282888 1.519074409 4774301852 2.36775158 3.499080888
103 2023-02-19 2.053587363 2.653700027 3.77094467 3.143125189 4.192674307
104 Grand Total 138.8444604 146.6109424 137.739216 128.6590548 1415139314
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