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Part 1:   Coffee Consumption and Effects 2023
[bookmark: _Toc141356459]Introduction
Coffee has a long history of being one of the most cherished beverages in the world. It has captivated the gustatory senses and stimulated the thoughts of billions of people all over the planet. As a consequence of the fact that its allure transcends boundaries imposed by culture, tradition, and geography, it has evolved into an essential part of modern civilization. It is anticipated that the consumption of coffee would rise even more by the year 2023 as a result of the proliferation of a wide range of innovative coffee products, specialty roasters, and an ever-increasing number of coffee shops. The possibility that coffee could improve human health and well-being, in addition to the enticing aroma and sumptuous flavors it possesses, has piqued the curiosity of both industry professionals and laypeople who are passionate about health and wellness (Chen, Zhang, Zhang, Yang, & Wang, 2022).
This in-depth introduction delves into the subject of coffee use and examines the diversity of ways in which it influences individuals as well as society in the year 2023. The cultural diversity of coffee, its historical significance, current market patterns across the world, and the most recent scientific research on the potential health advantages and hazards associated with coffee consumption are all discussed in depth throughout this assignment (Marcus et al., 2023).
[bookmark: _Toc141356460]Historical Significance of Coffee
Ethiopia is supposed to be the location of the legendary discovery of coffee beans in the ninth century. This discovery is significant to the history of coffee because it is believed to have taken place there. The cultivation of coffee is thought to have begun in Africa and later spread to the Arabian Peninsula, where it quickly became an essential component of both social and religious gatherings. The first known instances of "coffeehouses" may be traced back to the Middle East. These establishments served as gathering places for intellectual debate and cultural exchange (Ukers, 1935). Coffee ultimately found its way to Europe, Asia, and the Americas, where it became associated with sociability, hospitality, and even revolution at times. In the year 2023, the cultural and historical significance of coffee will continue to be an important aspect of the beverage's appeal, as it will continue to unite people via shared rituals and experiences (Smith, 1985).
[bookmark: _Toc141356461]Cultural Impact of Coffee
Coffee holds a special place in a number of cultural rituals and practices that are carried out in different parts of the world. Coffee has infiltrated every facet of contemporary life, from the customary coffee ceremonies practiced in Ethiopia to the espresso culture of Italy and the coffee breaks that are commonplace in the office. In many different cultures, celebrating holidays, holding social events, and adhering to cultural norms all involve drinking coffee. In the year 2023, the coffee culture will have further developed, which will cause it to have an influence not only on preferences regarding beverages but also on social contacts, leisure activities, and the growth of communities (Robinson, 1893).
[bookmark: _Toc141356462]Global Coffee Market Trends
Coffee holds a special place in a number of different cultural rituals and practices all across the world. Coffee has invaded every facet of day-to-day life, from the traditional coffee ceremonies in Ethiopia to the culture of espresso in Italy and the coffee breaks that are taken at work. In many different cultures, the consumption of coffee is intimately tied to the celebration of social events, holidays, and other cultural customs (Pierrot, Giovannucci, & Kasterine, 2010). In the year 2023, as the coffee culture continues to advance, it will not only affect people's tastes for beverages, but also their social contacts, leisure activities, and the growth of their communities (Tresiana & Duadji, 2022).
[bookmark: _Toc141356463]Health benefits of coffee 
Considerable amounts of research have been conducted in the scientific community on the topic of coffee's potential health benefits as well as its effects on a wide variety of aspects of human health. In 2023, the research implies that moderate coffee use may offer health benefits (Chan & Liu, 2022). Consumption of coffee, for instance, has been associated with a reduced chance of developing diseases including type 2 diabetes, Parkinson's disease, and even some forms of cancer. In addition, the antioxidants included in coffee may help the body fight against oxidative stress. Caffeine, coffee's principal ingredient, has long been touted for its ability to perk up the nervous system and sharpen focus (Zanin, Corso, Kitzberger, dos Santos Scholz, & de Toledo Benassi, 2016).
[bookmark: _Toc141356464]Health Risks and Considerations
Although a large percentage of people may get away with consuming modest amounts of coffee without any health consequences, excessive coffee consumption can have negative impacts on one's health. Restlessness, palpitations, and an inability to sleep are just some of the negative effects that might result from consuming too much coffee (Godos et al., 2014). Pregnant women and anyone with certain medical conditions, such as anxiety disorders or gastroesophageal reflux disease (GERD), may want to cut back on their coffee consumption. In 2023, scientists want to keep investigating whether or not coffee affects things like bone density, mental health, and heart health (Arisseto & Vicente, 2015). This will provide us an in-depth look at the how the drink affects human physiology.
[bookmark: _Toc141356465]Results 
1. Mean: The mean, sometimes known as the average, is a fundamental statistic used to describe the average or midpoint of a group of numbers. It is also referred to as the average. To arrive at this conclusion, first all of the values in the dataset are summed up, and then the sum is divided by the total number of data points. The mean is a useful statistic that may be applied in many different kinds of statistical analyses as well as in everyday life. It can shed light on the general characteristics of a dataset. The data set that was provided, which was titled "coffee consumption and effect 2023," had a mean value of 3.625.
2. Standard deviation: The standard deviation is a statistical measure that expresses how much variability or dispersion there is in a group of data points. It calculates how far each data point deviates from the mean, giving important details about how the data are distributed around the key value. A succinct introduction in statistics, it's critical to comprehend data distribution in order to evaluate the consistency and variability of observations. The standard deviation is a handy tool for determining how dispersed a dataset is. A low level of variability is implied by a small standard deviation, which shows that the data points are close to the mean. A high standard deviation, on the other hand, denotes increased variability because it indicates that the data points are more widely spaced from the mean. In the given data set the standard deviation was 2.05.
3. Median: When a dataset is sorted from smallest to largest (or vice versa), the median, a statistical measure of central tendency, indicates the midway value. It is a reliable measure for skewed distributions since it is unaffected by extreme values or outliers.
The median denotes the midpoint in a dataset as opposed to the mean, which is the average of all data points. When working with datasets that could contain outliers or that are not regularly distributed, this measure is especially helpful. In these situations, the median represents the average value more accurately because it is unaffected by extreme extremes. The median in the given data set was noted to be 3.31. 
4. Mood: The mode is a statistical measure of central tendency that is used to reflect the value that occurs the most frequently in a dataset. It is of tremendous assistance when working with categorical or discrete data in which certain values are more prevalent than others. Locating these frequently occurring values can provide valuable insights into the pattern of behaviour exhibited by the data. It's possible that some numbers will appear more frequently than others across several different datasets. The mode is a clear and easily understood measure of central tendency for categorical data. Its primary purpose is to assist in locating the value or values that are the most prevalent throughout a dataset.
5. Variance: The average squared departure of data points from the mean is quantified statistically as variance. It is closely related to the standard deviation and quantifies the spread or dispersion of data. For statistical analysis to be effective, data variability or spread must be understood. The average squared distance between data points and the mean, which symbolizes the dispersion of the data, can be measured using variance. Given that the standard deviation is the square root of the variance, it is frequently used in conjunction with the standard deviation. A lower variance means that the data are less variable, while a higher variance suggests that the data are more dispersed. The variance of the given data was 4.05. 

The data showed that the average amount of coffee consumed was 3.6 cups when taken into consideration as a whole. The consumption of 3.3 cups of coffee per day was the amount that was considered to be the median. The atmosphere was characterized by the use of two cups of coffee every day. The average number of cups consumed on a daily basis is depicted in figure 1.  Out of the sample of forty people, two of them drank eight cups of coffee on a daily basis, which was the greatest number compared to the other people, as shown in figure 2. 
The results showed that the individual who consumes a bigger number of coffees per day has a better health score than the other individual who consumes a lower number of coffees. This conclusion was reached on the basis of the health index score. According to the information that we have, it is very easy to see that the individual with the ID number 9 has a health score of 100, which is the highest among other people who consumed a smaller number of coffee cups each day. Because both of them drink the same amount of coffee on a daily basis, the person with the ID number 25 and the person with the number 9 have the same score for their health. As can be seen in Figure 3, the individual who drank the fewest total cups of coffee had the worse health score when compared to the other people. 
The amount of coffee consumed on a daily basis as well as the health scores of the individuals are also analyzed, with figure 4 illustrating the relationship between the number of cups consumed and the health score for each person.  
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Figure 01: Number of coffee consumption per day. 


Figure 02: The number of cups consumed per day by any individual. 


Figure 03: Health score of consumers 
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Figure 4: Coffee consumption vs health score of the individuals. 

Part 2: Advantages and Disadvantages of using SPSS, Excel or Tableau
Data analysis and visualization software like SPSS, Excel, and Tableau all have their own benefits and drawbacks. Let's talk about the pros and cons of each method, citing applicable real-world examples:
The benefits of using SPSS (the Statistical Package for the Social Sciences)
· Statistical powerhouse SPSS can perform a wide variety of statistical tests, making it an excellent choice for analyzing large datasets. 
· Hypothesis testing, regression analysis, analysis of variance, and factor analysis are only few of the many statistical procedures that are supported. 
· Cleaning, transforming, and manipulating datasets in SPSS is a breeze, making it ideal for pre-analysis prep work. 
· SPSS's syntax-based usage paves the way for repeatable and automated analysis. This comes in handy when dealing with huge datasets or performing the same studies on several datasets.
Disadvantages:
· SPSS may have a more challenging learning curve for new users, particularly those who are unfamiliar with basic statistical ideas.
· Although SPSS has some visualization options, these are very simple in comparison to those available in dedicated data visualization programmed such as Tableau.
· To illustrate, supposing you have survey data that includes numerous variables and you want to examine the correlation between age and income after accounting for factors like degree of education. Multivariate regression analysis, which may be performed in SPSS, can reveal rich details about the connection between the variables.
Excel: Advantages:
· Excel's widespread adoption and user familiarity make it an accessible tool even for those without technical training.
· Excel's built-in statistical features, such as mean, standard deviation, and correlation, are more than adequate for simple data analysis tasks.
· Excel users have a wide range of options for data entry, processing, and even simple visualization.
Disadvantages:
· When compared to specialized statistical software like SPSS, Excel's statistical tools fall short. Several tools or extensions may be needed for more involved analyses.
· Excel's ability to manage big datasets is limited by its practicality, and this in turn can lead to performance concerns.
· Using Excel is an easy and quick way to perform basic data analysis tasks including generating descriptive statistics (mean, median, etc.) and making basic charts.
Tableau: Advantages:
· Tableau excels in making data visualizations that are both engaging and interactive. With its simple drag-and-drop interface, users can easily design elaborate charts, graphs, and dashboards.
· When working with dynamic data, Tableau's ability to connect to several data sources and do real-time analysis is invaluable.
· Tableau's user-friendly interface allows even those without technical backgrounds to build compelling visualizations without having to learn complex programming languages.
Disadvantages:
· The price of Tableau is more than that of Excel or SPSS, especially for business licenses.
· Advanced features have a steeper learning curve: While it's easy to get started with data visualization, more complicated features and networks of data may require further practice and education before they can be used effectively.
Example: 
Let's say, for the sake of argument, that you wish to segment your customer base more effectively, identify regional sales trends, and improve product performance by analyzing sales data and developing an interactive dashboard. Tableau's powerful visualization features make it a great fit for this purpose.
Data analysis and visualization needs, analytical complexity, and user experience are all factors to consider while deciding between SPSS, Excel, and Tableau. Tableau excels in making interactive and engaging visualizations with real-time data connections, whereas SPSS is best for in-depth statistical studies and larger datasets.
importance of Data Mining Cycle
The Knowledge Discovery in Databases (KDD) process, or Data Mining Cycle, is an iterative series of stages used by businesses to glean actionable insights from massive databases. Discovering hidden insights, patterns, or linkages in data requires a methodical strategy to investigating, analyzing, and interpreting the data. There are a few essential steps in the Data Mining Cycle, and they are as follows:

Data collection: The first step is to collect data, which can be done by consulting internal or external data repositories, databases, data warehouses, spreadsheets, etc. The success of data mining is heavily dependent on the accuracy and completeness of the input data.
Example: A retailer, for instance, might keep track of things like shoppers' demographics, where they live, and what they buy.
Data cleansing: Data cleansing is the act of preparing raw data for further analysis by removing any outliers, out of context information, or duplicates. When data is cleaned before analysis, it guarantees that the data used in the study is accurate.
Example: The retail firm, for instance, cleans up the dataset by getting rid of duplicates, fixing misspelt product names, and adding in any missing client details.
Data exploration: After data cleansing, the next step is to study and visualize the data to draw preliminary conclusions. Analysts can learn more about the data's structure, spot trends, and choose effective data mining methods with the aid of exploratory analysis.
Example: Charts and graphs depicting sales patterns over time, popular products, and customer segmentation based on demographics are all products of the retail company's usage of data visualization technologies.
Data transformation: Transforming data into an easily analyzed format is what data transformation is all about. Normalization, aggregation, categorical variable encoding, and feature engineering are all examples of actions that could fall under this category.
Example: As an illustration, the retail firm gathers sales data by month and encodes product categories as numerical variables in order to analyses it.
Data Mining Algorithms: After the data has been cleaned and prepared for analysis, data mining algorithms and techniques are applied to the data in an effort to find hidden insights.
Example: To better implement cross-selling efforts, the retail organization uses association rule mining to determine which product combinations are frequently purchased together.
Model evaluation: Once the data mining methods have been used, the results must be reviewed for precision and applicability. This makes it more likely that the observed patterns are both meaningful and applicable.
Example: By comparing the projected product connections with actual client purchases, the retail company may gauge the efficacy of its recommendation model.

Knowledge Discovery and Interpretation: Finally, after the data mining process is complete, important knowledge or insights can be extracted and put to use in the decision-making and business improvement processes.
Example: The data mining results show, for instance, that a subset of the store's customers tends to buy a disproportionate amount of one particular product. This information is then used to target specific demographics with specific advertising and product recommendations.
Data Mining Life Cycle and Its Significance:
1. Insight generation: The Data Mining Cycle facilitates the generation of meaningful insights from raw data, allowing for better strategic planning and decision-making within an organization.
2. Efficacy improvement: Optimizing procedures, decreasing expenses, and improving operational efficiency are all possible results of analyzing data for patterns and trends.
3. Risk management: Effective risk management relies on the early detection of anomalies and potential dangers, such as fraudulent activity or equipment breakdowns.
4. Costumer segmentation: Using the insights gained from data mining, companies may better categories their clientele and tailor their offerings to meet their individual needs.
5. Competitive management: An edge in the marketplace can be gained through the efficient mining of data, which can reveal previously unknown opportunities.
Overall, the Data Mining Cycle is an essential step in the process of turning raw data into actionable insights that may be used for better, more informed business decisions.
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