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[bookmark: _Toc140704855]Introduction
This report includes an in-depth discussion of daily coffee drinking patterns and their consequences on the human body, based on the dataset provided. Understanding the effects of coffee consumption on health is the focus of the present study, which aims to provide valuable insights with the potential to influence future dietary recommendations. The dataset is analysed, visualised, and interpreted utilising statistical software applications such as Microsoft Excel, SPSS, and Tableau. The report examines essential statistical measures, assesses the strengths and weaknesses of various software tools, and highlights the significance of the Data Mining Cycle in extracting valuable insights from the dataset. This study's findings provide important insights into the relationship between coffee consumption and its prospective health effects on humans. These findings contribute to the existing body of knowledge and increase our comprehension of this topic.
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The average, or mean value, shows how numbers across a group tend to cluster together. It's found by adding up all the numbers in a dataset and then dividing by how many numbers are in the dataset (Lind, 2022). Excel's AVERAGE function can be used to determine this point of a data set. In the data set about coffee drinking, 40 people stated how many cups of coffee they drink every day. The average is calculated by adding up all the numbers and then dividing by the total number of numbers. In this scenario, there are 40 people and the total coffee consumption is 145 cups. Therefore, the average daily coffee intake is determined to be 3.625 cups by dividing 145 by 40. This equates to an average daily coffee intake of 3.625 cups across the given data set.
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The median is the middle value when a set of numbers is ordered either ascending or descending (Lind, 2022). The middle number, or median, represents the data set's midpoint between its two extremes. In Excel, one can use the MEDIAN function to find the median value. The numbers in the provided coffee consumption dataset, when sorted in ascending order, span from 1 to 8 cups per day. 40 observations mean we may take the mean of the 20th and 21st values, here 3 and 4 cups, to get the median. The median value, obtained by adding these two numbers and dividing by 2, is 3.5 cups daily. In other words, 50% of the sample drinks fewer than 3.5 cups of coffee each day, whereas 50% drink more than 3.5 cups.
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In a set of data, the most common value is the median value. The most common value is the one that occurs most often (Lind, 2022). Excel's MODE function may be used to calculate the middle number. The median value of the submitted coffee consumption data set is 1, and the mode value is 2. This suggests that among these 40 people, the most common consumption pattern is 2 cups per day, or 9 times per week. Two cups per day is the most common number in the sample, while other values such as 1, 3, 4, 5, 6, 7, and 8 are also included. Since this is the mode value, it suggests that a large proportion of participants in the research drink this amount of coffee daily. Here, Excel's COUNTIF function is used to display the total number of occurrences of the value 2 in the dataset.
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Dispersion or variability in a dataset may be quantified using the sample standard deviation. It measures the extent to which the data deviate from the mean (Lind, 2022). The STDEV.S function in Excel may be used to determine the sample standard deviation. The sample standard deviation of health index scores in the provided dataset is 13.41236991. According to these results, there is a dispersion of 13.41 units in health index scores across these 40 people. There appears to be substantial variety in individuals' health index scores, as shown by a significant standard deviation. The standard deviation of health index scores reveals the range of effects seen in humans using that measure and clarifies the factors that contribute to that range.
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A dataset's variance may be measured statistically to give some idea of its dispersion or spread. It gives a numerical value to the degree to which each data point differs from the average (Lind, 2022). Excel's VAR.S function may be used to determine dispersion. Compared to the variance of health index scores, which is 179.8916667, the variance of daily coffee intake is 4.342948718.
When looking at the differences between means, we discover that the health index score has a far larger variation (179.8916667) than daily coffee intake (4.342948707). This suggests that there is more variance between health index scores than there is between values for coffee intake. The higher dispersion of health index scores suggests greater variation in health index values and hence a bigger variety of impacts on human bodies. The individuals' daily coffee intake estimates appear to be less scattered and display less fluctuation, as indicated by the reduced variance.
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Daily coffee intake has a standard deviation of 2.08397426 whereas health index scores have 13.41236991. The health index score's standard deviation is 13.41236991, which is much greater than daily coffee consumption's 2.08397426. Health index scores are more variable than coffee intake levels. The health index's observable impacts on the human body have a broader range of values and greater variability across the study's participants if the standard deviation is larger. The decreased standard deviation of daily coffee consumption shows that individuals' coffee intake is more focused and less variable.





[bookmark: _Toc140704863]Interpretation of the last three outcomes
Coffee Consumption
The daily coffee consumption variance is equal to 2.08397426 cups. This number represents the typical range of daily coffee consumption among the sample. It indicates that there is an average disparity of 2.08 cups in reported coffee intake. If the standard deviation is high, the data points are relatively far off from the mean (Waddel, 2018). There is a fair amount of variation in daily coffee intake values close to the mean of 3.625 cups, as indicated by the standard deviation of coffee consumption. The standard deviation of daily coffee intake is 4.342948718. The square root of the standard deviation is the definition of variance. More dispersion in the data is represented by a bigger variance. That there is just a little bit of variation in people's daily coffee consumption is supported by the fact that the variance of coffee consumption is quite small. There appears to be more variation in coffee consumption levels than there is in the mean, as indicated by the figure of 4.342948718.
Health Index Score
The health index standard deviation is 13.41236991. This number represents the typical range of differences between individuals' health index values. Wider dispersion of data around the mean is indicated by a bigger standard deviation (Waddel, 2018). There is a large dispersion of values across the health index, with means varying by about 13.41 points. This demonstrates substantial individual variation in the health consequences of coffee drinking, as evaluated by the health index. The health index score has a sample variance of 179.8916667. The square root of the standard deviation is the definition of variance. More dispersion in the data is represented by a bigger variance. Further supporting the substantial dispersion in scores, the large variance of 179.8916667 for the health index score indicates a wide range of impacts on the human body among the individuals. Increased dispersion in health index scores relative to the mean shows greater individual variation.
In conclusion, there appears to be only a moderate amount of variation in terms of coffee consumption based on measures of both standard deviation and variance; however, there is more variation in terms of the health index score, as measured by both measures. This was figured out by looking at the correlation between coffee intake and its standard deviation and variance.
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Figure 1: Summary Statistics.
The followings show coffee consumption using Pivot Table:
[image: A screenshot of a computer

Description automatically generated]
(Source: Primary)









Mean
[image: A graph on a graph

Description automatically generated]
(Source: Primary)








Mode
[image: A screenshot of a computer

Description automatically generated]
Figure 2: Mode using COUNTIF Function.
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Figure 3: Mode using COUNTIF Function.
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According to the SPSS output, there is a significant positive link between daily coffee consumption and the health index score (r = 0.905, p 0.01). This raises the possibility of a beneficial correlation between the two variables by indicating that more coffee consumption is linked to higher health index scores.
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The scatter diagram generated by SPSS illustrates the correlation between participants' daily coffee consumption and their individual health index scores. Health status (y-axis) is plotted against daily caffeine consumption (x-axis). Using the values of the two variables, each data point is plotted. The scatter plot reveals a general upward trend, indicating a positive correlation between coffee consumption and health index scores. The aggregation of data points along the diagonal line indicates a linear relationship between the two variables.
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[bookmark: _Toc140704870]SPSS
Researchers should consider these advantages and disadvantages of using SPSS for data analysis against their individual requirements, available resources, and statistical knowledge before making a final decision.
[bookmark: _Toc140704871]Advantages of using SPSS
Comprehensive Statistical Analysis: SPSS is robust statistical software that offers many different types of analyses. It offers a wide variety of statistical methods, so analysts may do sophisticated studies and look for patterns in their data. Regression, analysis of variance, factor, and cluster analyses are only some of the statistical procedures that may be run in SPSS (Clerk, 2022).
User-Friendly Interface: SPSS's user-friendly interface makes data analysis much simpler. It has a point-and-click interface, making it accessible to researchers without coding experience (Clerk, 2022). This simplicity allows researchers to focus on their analyses as opposed to the underlying technological details.
Data Visualization: SPSS provides a variety of visualization options, such as charts and diagrams, to assist analysts in effectively communicating their findings (Techmedia, 2020). Visual representations facilitate the communication of findings to a larger audience because they illustrate trends and patterns in the data.
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Cost: Due to its commercial nature and licensing requirements, SPSS is out of reach for most independent researchers and smaller institutions.
Steeper Learning Curve: Some of SPSS's more advanced functions may need familiarity with statistical principles, despite the program's intuitive design. Users may need to invest time and energy into learning how to use the software effectively in order to realize its full potential (Techmedia, 2020).
Limited Flexibility: When it comes to unique analyses and requirements for research, SPSS may fall short. Users may need to look at other tools or programming languages if they need the freedom to develop complex or specialized statistical models.
[bookmark: _Toc140704873]Excel
Excel users must understand the value of accurate, well-organized data and version compatibility. Errors, alternatives, and documentation must be monitored. Excel isn't good for complex statistical analysis; therefore, users should look for alternatives. Excel's inability to handle massive datasets or sophisticated algorithms might slow performance. Older Excel versions' rows and columns may limit the investigation's scope.
[bookmark: _Toc140704874]Advantages of using Excel
Familiarity and Accessibility: Numerous academics and industry professionals are already proficient with Excel. It is already installed on most PCs, so setting it up or installing anything else is simple. Due to its extensive acceptance, resources and assistance are readily available (Rehman, 2022).
Versatility and Data Management: Excel contains a variety of instruments for data organization, manipulation, and management. Researchers are able to manipulate enormous datasets, perform basic computations, sort and filter data, and utilize formulas. Excel's format for spreadsheets facilitates data visualization and investigation.
Data Visualization: Excel's numerous charting and graphing features allow analysts to create visual representations of their data (Rehman, 2022). Excel facilitates the creation of sophisticated charts and graphs for data visualization, including bar charts, scatter plots, and line graphs.
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Limited Statistical Analysis: Excel's statistical analysis capabilities pale in comparison to those of specialized software such as SPSS. Occasionally, additional plug-ins or hand-calculated results are required for more complex statistical processes (John, 2021). Excel can be deficient in multivariate analysis and sophisticated regression models, two categories of advanced analysis.
Error-Prone: Excel makes it simple to make errors, use incorrect formulas, and accidentally delete or overwrite data. These errors have the potential to significantly compromise the reliability of the analysis and, by extension, the study's findings.
Scalability and Data Size Limitations: Excel may experience performance issues or slowdowns as a result of its inability to process large datasets or complex computations. Due to the fact that older versions of Excel have a limited number of rows and columns, the scope and complexity of the analysis may be constrained (John, 2021).
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Data sources, preprocessing, and visualization must be considered before using Tableau. Data compatibility and quality must be assured, and data preparation and visualization objectives must be set. Users should additionally study Tableau's advice and instructional materials. When selecting whether to utilize Tableau, researchers should examine their goals, resources, and data analysis complexity. Before using Tableau, buyers must weigh the pros and downsides.
[bookmark: _Toc140704877]Advantages of using Tableau
Powerful Data Visualization: Tableau is renowned for its robust data visualization capabilities. Engaging and informative interfaces, infographics, and maps can be created by users. Using the drag-and-drop interface, users can easily investigate their data and present it in an aesthetically pleasing way (Murray, 2018).
Easy to Use: Tableau has an intuitive interface that can be mastered with minimal programming or coding experience. Its user-friendly interface makes it appropriate for users with differing degrees of technical expertise. Without the need for complex data processing, users can quickly and simply construct meaningful visualizations.
Seamless Data Integration: Tableau is easy to link to Excel, spreadsheets, the cloud, and other sources of data (Murray, 2018). By setting up direct links to many data sources, users can avoid time-consuming steps like manually importing data.

[bookmark: _Toc140704878]Disadvantages of using Tableau
Cost: As Tableau is a commercial product, the associated license fees may be prohibitive for individuals and lesser organizations.
Steeper Learning Curve for Advanced Features: Although Tableau's fundamental functions are intuitive, training may be required for more complex data modeling (Queirós, Faria and Almeida, 2017). Users may need to invest additional time and effort to acquire more complex methods of calculation.
Performance Limitations with Large Datasets: Tableau's efficacy may be hindered by large datasets and complex algorithms. It is possible that users will experience delays in response times or problems processing significant quantities of data (Queirós, Faria and Almeida, 2017).
[bookmark: _Toc140704879]The Data Mining Cycle
To gain valuable insights and patterns from massive datasets, data miners employ a cycle of repeated methods known as the data mining cycle. It begins by identifying the issue at hand, then collecting pertinent data, designing and test potential solutions, and finally implementing them (Jackson, 2022).
The development of an initial problem statement and research question or focus. The subsequent step is data acquisition, which entails accumulating data from various sources in preparation for analysis. When data is preprocessed, it is cleansed, altered, and prepared for analysis in other ways. Modelling is the process of identifying patterns in data using mathematical or computational techniques (Shah, 2021). The purpose of assessment is to determine how well the models address the research problem and how effective their strengths and weaknesses are. Deployment is the final phase and involves applying the findings to actual situations or decisions. The Data Mining Lifecycle is essential for numerous reasons. It aids scholars in making meaning of extremely large and complex amounts of data. Data mining paves the way for more calculated planning and action by illuminating previously concealed patterns and tendencies. The cycle is iterative, so increased accuracy and precision can be attained through repeated iterations.
Using the Data Mining Cycle, one can analyze consumer purchasing patterns in retail and other industries. To inform marketing decisions and personalize product recommendations, it is necessary to collect customer transaction data, clean it of outliers and missing data, model it is using clustering and association techniques to identify customer segments and product associations, test its reliability, and then implement it. The Data Mining Cycle is utilized to enhance one's ability to make decisions, increase productivity, and conduct research (Shah, 2021).


[bookmark: _Toc140704880]Conclusion
Using data from the "Coffee_Consumption_and_Effects_2023" dataset, this report examines the consequences of drinking coffee on a regular basis. It analyses significant statistical measures, creates data visualizations, and explores relationships using Microsoft Excel and SPSS. The benefits and drawbacks of each application were analysed. Furthermore, the significance of the Data Mining Cycle in gaining useful insights from the information was emphasized. The report also adds to the understanding of coffee use, which might help inform dietary guidelines in the future.
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