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[bookmark: _Toc139674764]Introduction
Data handling is an integral part for today’s intelligence of businesses. Using Excel and SPSS, this report explores data handling and business intelligence. It does this by examining a data set on coffee intake and health index scores. Excel, SPSS, and Tableau are compared and contrasted, as well as their respective strengths and weaknesses, and the significance of the data mining cycle is discussed. 


[bookmark: _Toc139674765]Part 1
[bookmark: _Toc139674766]1. a. Analysis of the Dataset
[bookmark: _Toc139674767]1. Mean
Mean is the value of average for any given dataset (Jones & Green, 2021). Here, the function AVERAGE has been used for calculating the mean value. The given formula is "=AVERAGE(B2:B41)" Following is the calculated mean value for the data: 
[image: ]
From this data, we may infer that the average daily coffee intake is 3.63 cups. That works up to about 3.63 cups of coffee per day for the typical study participant. The mean value is a useful statistic for illustrating the common daily consumption of coffee among the sampled population. 
[bookmark: _Toc139674768]2. Median
The mean is a term in statistics used to express the average of a numerical sequence (Kim & Cho, 2018). The mean have been calculated by using the formula ‘=MEDIAN(B2:B41)’ as follows: 
[image: ]
Simply add up each of the numbers and divide by the total number of observations to get the value. The mean of 3.50 indicates that, on average, the people who took part in the study drank 3.50 cups of coffee every day. On the other hand. when numbers are listed in either descending or ascending order, the value that falls exactly in the middle is the median (Murray & Fortinberry, 2022). It gives an indication of central tendency that is indicative of the distribution's middle and is unaffected by outliers or extreme values. If there are outliers or if the distribution of coffee consumption is not normal, the median value may be different from the mean.
[bookmark: _Toc139674769]3. Mode
The mode of a data set indicates the value that appears most frequently (Williams, 2019). It represents the most common numerical value. The mode have been calculated here based on the formula ‘=MODE(B2:B41)’. Following is the calculation: 
[image: ]
The mode value indicates that 2 cups of coffee per day was the most common amount consumed by study participants. Unlike the mean and median, which focus on the central tendency of a dataset, the mode isolates the value that occurs most frequently (Chen & Zhang, 2020). The median is the middle number while the mean is the most common number.  
[bookmark: _Toc139674770]4. Standard Deviation
One way to quantify the spread of information within a dataset is with the help of a statistical metric called the standard deviation. It is a statistical measure of how far individual data points are from the mean (Brown & Wilson, 2020). To calculate the standard deviation, the formula used is ‘=STDEV.P(C2:C41)’. Now the calculation is given as follows: 
[image: ]
The participants in this study had a significant degree of variation in their health index scores, as indicated by the standard deviation value of 13.24, which can be found in the context of the Health Index Score for this particular study. The bigger the spread of values, which indicates a wider variety of health consequences found among the people who participated in the study, is indicated by a higher standard deviation. 
[bookmark: _Toc139674771]5. Higher Variance
The variance of a set of data is the average squared deviation of the data points from the set's mean (Hair, Black, Babin, & Anderson, 2019). It gives you a numerical representation of the values' dispersion (Kim & Cho, 2018). According to the numbers provided, the standard deviation for daily coffee intake is 4.234375 cups, while the standard deviation for the health index score is 175.394375. The formula and the calculation for the variance of the two factors is given below: 
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The Health Index Score variable clearly has a bigger variance when compared to the other one. This suggests that there is a wider variation in the participants' health index scores than there was in the coffee intake data. The greater dispersion indicates a broader variety of health impacts reported across people, as opposed to the narrower dispersion observed with coffee intake. 
[bookmark: _Toc139674772]6. Higher Standard Deviation
By quantifying the range of possible values within a given variable, standard deviation provides a useful tool for making comparisons between them. It quantifies the extent to which outliers differ from the average for a given variable. We can tell which variable is more unpredictable by comparing their standard deviations.
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According to the data provided, the standard deviations of the Health Index Score and the Coffee Consumption (cups/day) is 13.24365414 and 2.057759704, respectively. The Health Index Score variable has a bigger standard deviation than the other variables, suggesting greater variation in health outcomes. Compared to coffee intake, this indicates a broader variety of health outcomes, indicating the diversity and possible impact of numerous variables on the health index score. 
[bookmark: _Toc139674773]7. Interpretations
Two metrics of dispersion that are useful for making such comparisons are the standard deviation and the variance (Jones & Green, 2021). They show the extent to which individual data points depart from the mean of a given variable, shedding light on the range or dispersion of values within that variable.
	 
	Coffee Consumption (cups/day)
	Health Index Score

	Standard Deviation
	2.06
	13.24

	Variance
	4.23
	175.39


The standard deviation is a statistical measure of the typical dispersion of data around the mean of a variable (Brown & Wilson, 2020). The variance's square root is that number. Greater dispersion of values, and thus greater variability within the variable, is indicated by a higher standard deviation (Williams, 2019). While standard deviation measures how far each data point is from the average, variance measures how much each data point varies around the mean. It gives you a numerical representation of the values' dispersion. When the variance of a variable is high, it means that its values span a broader range.
According to the data provided, the variance between individuals' Health Index Scores is 13.24, whereas the variance between individuals' Coffee Consumption (cups/day) is just 2.06. This indicates that the Health Index Score values are more likely to be significantly different from the mean value than the Coffee Consumption data are. In a similar vein, the Health Index Score variance is 175.39 and the Coffee Consumption variance is 4.23. Health Index Score Variance is bigger than Coffee Consumption Variance, indicating a greater spread of data and greater variability. So, we may learn more about the spread and variability of each variable by examining its standard deviation as well as variance values. When compared to Coffee Consumption, the Health Index Score has a larger standard deviation and variance, indicating a broader diversity of health consequences and a wider range of values.
[bookmark: _Toc139674774]1. b. Using MS Excel to Present Data
To present the data, we will use the Pivot table option of MS Excel here. Pivot table is one of the most efficient excel tools that is widely used (Kim & Cho, 2018). The following procedures must be carried out in Excel in order to produce the required pivot table:
First, we select the full dataset, including the row and column headers. The "Create PivotTable" dialogue box can be accessed by going to the "Insert" tab within the Excel ribbon and clicking on the "PivotTable" button. 
[image: ]
Next, we use the "Select a table or range" item in the "Create PivotTable" dialogue box and specify a table or range reference that contains the dataset. We verify the worksheet (new or existing) or workbook (new) where the pivot table will be placed. The "PivotTable Fields" pane appears on the right side of the Excel window after you click "OK" to create a blank pivot table.
[image: ]
The titles of the fields in the dataset, such as "ID," "Coffee Consumption," and "Health Index Score," are located in the "PivotTable Fields" pane. The "Health Index Score" field is moved to the "Values" section of the pivot table, while the "Coffee Consumption" field is moved to the "Rows" section. Excel will automatically total the data in the "Values" section. The next step is to add support for ID-based filtering by dragging the "ID" field into the "Filters" section. This enables us to narrow the pivot table's view depending on specific IDs.  The fields can be reordered by dragging them within the "PivotTable Fields" pane's "Rows," "Columns," and "Values" sections.
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Finally, we have the freedom to alter the look and feel of the pivot table to better suit our needs. To improve the look of the pivot table, we can change the width of the columns, format the numbers, and apply styles. Following these steps, an Excel pivot table can be created that shows the total Health Index Score for each Coffee Consumption value and allows for ID-based filtering. 
[bookmark: _Toc139674775]1.c. Using SPSS
[bookmark: _Toc139674776]1. Correlation
The first step in using SPSS to discover the correlation is to import the provided data (Hair, Black, Babin, & Anderson, 2019). With SPSS launched, the dataset is loaded by selecting "File" > "Open" > "Data" from the main menu. 
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The "Bivariate Correlations" dialogue box can be accessed by selecting "Analyse" > "Correlate" > "Bivariate" once the data has been loaded. After making our selections in the dialogue window, we click "OK" to begin the correlation analysis. 
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After we choose whatever variables to analyze, SPSS will produce a correlation matrix that shows the respective correlation coefficients. This way, the calculated correlation is as follows: 
[image: ]
The strength of a connection between two variables can be measured statistically using a technique called correlation (Chen & Zhang, 2020). It determines the way shifts in one variable are related to changes in another, as well as the strength and direction of the relationship between the two (Williams, 2019). Given these facts, there is a 0.905 association between how much coffee you drink on a daily basis and your overall health index score. This establishes a robust positive association between the two variables, demonstrating that the health index tends to rise in tandem with coffee consumption. Statistical significance at the 0.01 level is shown by a p-value of 0.000, indicating that the observed link is not coincidental. Overall, these results suggest a strong and substantial association between coffee consumption and the health index score, lending credence to the idea that one's coffee consumption may have an effect on their health. 
[bookmark: _Toc139674777]2. Scatterplot Graph
The relationship between two variables can be graphically represented on a two-dimensional plane using a scatterplot graph (Murray & Fortinberry, 2022). Once the data set is open in SPSS, select "Graphs" > "Legacy Dialogues" > "Scatter/Dot." Then we choose "Simple Scatter," specify the x- and y-axis variables (such as coffee intake and health index score, for example), and adjust the graph's appearance as needed.
[image: ]
A substantial positive linear link between coffee consumption and the health index score is displayed by the SPSS scatterplot graph generated using the provided data and correlation. The scatterplot graph is given as follows: 
[image: ]
There is a clear upward trend in health index scores in correlation with rising rates of coffee drinking. There is a strong positive connection, as the data points form a tight cluster above a linear trend. This finding is supported by the statistically significant correlation coefficient of 0.905 between coffee consumption and health index scores. 


[bookmark: _Toc139674778]Part 2: SPSS and Data Mining
[bookmark: _Toc139674779]2.a. Advantage and Disadvantage of SPSS, Excel or Tableau 
[bookmark: _Toc139674780]Advantage and Disadvantage of SPSS
The statistical analysis and data management capabilities of SPSS (Statistical Package for the Social Sciences) are well-known and widely utilized (Kim & Cho, 2018). It has an intuitive interface and numerous statistical methods for exploring large datasets, making it useful for both academics and analysts. Data visualization is another area where SPSS shines, enabling users to quickly and easily make eye-catching graphs and charts to better present their findings.
Advantage of SPSS
SPSS's strength is in its rich collection of statistical methods. Researchers in the social sciences, for instance, can use regression analysis to probe causal connections between variables, or component analysis to tease out hidden factors (Murray & Fortinberry, 2022). SPSS's data visualization features, which let users make eye-catching charts and graphs, are another perk. This is very helpful when reporting statistical findings to clients or other interested parties.
Disadvantage of SPSS
There are, however, certain disadvantages to utilizing SPSS. The first is that it may have trouble processing large datasets due to performance difficulties. Second, learning the syntax of SPSS may be necessary for mastering more complex statistical methods within the Programme (Kim & Cho, 2018). In addition, licensing fees can be prohibitive for businesses and individuals with limited resources. A healthcare researcher, for instance, can determine the efficacy of a medication by analyzing patient data using SPSS. The data can be analyzed using t-tests and chi-square tests, and the results can be visualized using histograms and scatter plots. 
[bookmark: _Toc139674781]Advantage and Disadvantage of Excel
Microsoft Excel, a popular and easily available spreadsheet program, includes a number of tools for calculating, graphing, and analyzing data. Its mathematics and interface are so straightforward that it has a large user base. With Excel, users can simply do calculations, build tables, and make charts, and the program can scale to accommodate datasets of varying sizes (Jones & Green, 2021).

Advantages of Excel
Excel's familiarity and general availability make it appealing to a large audience. It has the ability to quickly calculate and summarize data with built-in functions like SUM, AVERAGE, and COUNT. Excel's chart and graph options are very adaptable, making data visualization a breeze.
Disadvantages of Excel
However, when compared to dedicated statistical programs like SPSS or R, Excel falls short. It might not be up to snuff for in-depth modeling or statistical analysis. Calculations in Excel and elementary statistical processing are its primary focus. It can be difficult to work with enormous datasets or execute complex statistical methods (Hair, Black, Babin, & Anderson, 2019). A marketing analyst, for instance, may utilize Excel for data analysis, key performance metric calculation, and visualization. However, specialized statistical tools may be needed for more sophisticated tasks like regression analysis or market segmentation.
[bookmark: _Toc139674782]Advantage and Disadvantage of Tableau
Tableau is a popular choice for interactive data visualization as well as business intelligence due to its user-friendly interface. Following are the advantages and disadvantages.  
Advantages of Tableau
With its dynamic representations, users may build custom dashboards and charts to better understand their data (Brown & Wilson, 2020). Tableau's data integration and connectivity features make it easy to deal with data from a wide variety of sources (Smith & Johnson, 2019). A sales manager, for instance, can use Tableau to examine regional sales data, build engaging dashboards, and spot trends. 
Disadvantages of Tableau
However, Tableau licenses tend to be pricey, and learning how to use its more complex functions may take extra time and effort (Hair, Black, Babin, & Anderson, 2019). Nonetheless, Tableau is a favorite among businesses looking for effective analysis and visualization of data solutions due to its impressive graphics and data connectivity.
[bookmark: _Toc139674783]2.b. Data Mining Cycle
The repetitive procedure of discovering meaningful insights and patterns in massive datasets is known as the Data Mining Cycle. Data gathering, preprocessing, modeling, evaluating, and deploying are all part of the process. This loop highlights how data mining is an ongoing process, with each cycle building on the previous one (Hair, Black, Babin, & Anderson, 2019). For several reasons, the Data Mining Cycle is crucial. Firstly, it aids businesses in gaining a competitive edge by allowing them to see previously unseen patterns and trends in their data. A company's strategic ambitions and operational efficiency can be improved by analyzing massive amounts of data to reveal insights like consumer behavior patterns and market trends.
[image: ]
The Data Mining Cycle is capable of being seen in action across many different sectors. For instance, data mining is often used to study client shopping habits in the retail sector, allowing for more specific advertising and merchandising efforts (Smith & Johnson, 2019). The cycle can be used to examine patient records, spot trends in disease diagnosis, and zero in on aspects that improve the health of patients (Murray & Fortinberry, 2022). The Data Mining Cycle is also crucial in the fight against fraud. Organizations can prevent losses and uncover fraudulent acts early on by examining financial transactions and looking for irregularities.
To sum up, the Data Mining Cycle is a recursive method for learning from massive data sets. It is crucial for making better decisions, spotting useful patterns, and obtaining an edge over the competition. Data mining has practical implications in many fields, including health care, retail, and fraud detection, because it helps businesses make informed decisions with more complete information (Kim & Cho, 2018).
[bookmark: _Toc139674784]Conclusion
This report included Excel and SPSS data management and business intelligence. The dataset provides insights on coffee intake and health index score. The data mining cycle, Excel, SPSS, and Tableau pros and cons were discussed. Data analysis techniques and methods help inform decision-making, as shown in this paper. 
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