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[bookmark: _Toc162779622]SECTION 1
[bookmark: _Toc162779623](a)1. Mean:
The mean value, also known as the arithmetic mean or average, is a measure of central tendency that represents the typical value of a set of numerical data. It is calculated by summing up all the values in the dataset and dividing the sum by the total number of values.
We will calculate the mean by adding up all the coffee consumption values in the first step, as you can see in the below screenshot, I will write a formula by typing the = sign followed by the word SUM after this I will open a bracket and select all the values and close the bracket once done.
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Description automatically generated]
Once the formula is complete, I will press enter and the sum of all values will be shown in my cell.
[image: A screenshot of a computer
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As we can see from the below screenshot the sum of all values is 145.
[image: A screenshot of a computer
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Once we have found the sum of all values, we need to count the number of data points that have been added together in the previous step. We will be doing this by selecting all the coffee consumption(cups/day) as in the below screenshot.
[image: A screenshot of a computer
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After doing this we can see the count of the selected cells. The result is in the bottom right corner of the spreadsheet.
[image: A screenshot of a computer
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Now we are heading to the last step that we must find out the mean of our data points. To do this we have to divide the sum of all data set by the count of the data points.
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I will do this by writing a simple formula in the “result” cell as we can see below.
[image: A screenshot of a computer
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I will start typing the formula as follows = followed by F3 cell divided to F4 cell (example: =F3/F4).
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After selection, the value that we need I will press enter and this way we will find the mean.
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I will slightly change the result so we will have only one decimal as it will be easier to read. I will be doing this by clicking two times on “decrease decimal” button in our ribbon.
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Result is 3.6.
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The mean value of 3.6 cups means that, on average, each person in the date set consumes 3.6 cups of coffee per day.

[bookmark: _Toc162779625]2.Median
The median value is a measure of central tendency that represents the middle value of a dataset when the values are arranged in ascending or descending order. It divides the dataset into two equal halves, with half of the values falling below the median and half above.
First step in finding the median value of coffee consumption per day in our data set is to arrange the data that we have in our spreadsheet ascending or descending. 
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I will arrange the data by clicking on B1 cell.
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Description automatically generated]
Once I have clicked the cell, we can see that I have few options that I can chose from, I will choose “Sort Smallest to Largest” button.
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Description automatically generated]
After the button is clicked, we can see that the numbers order was changed from smallest to largest.
Now I must find the total number of data points in my data set, and I will use the same method that I used while working on the mean of coffee consumption. 
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Total count of data points is found in the bottom right corner of the spreadsheet, and it is 40. 
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40 is an even number and this will help me to determine the median value. As the number is even, I must find the median value of the data points by finding the 2 values that are in the middle of selected cells and calculate their averages.
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I have counted the entries manually and found out that the middle values in our case are B21(3) and B24(4) cells. Average of these 2 numbers can be seen in the bottom right corner. Or we can find it by dividing the sum of the two numbers by 2.
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[bookmark: _Toc162779626]3.Mode
The mode is a measure of central tendency that represents the value or values that occur most frequently in a dataset. Unlike the mean and median, which focus on the central value or position of the data, the mode identifies the most common value or category in the dataset.
The mode of the coffee consumption per day represents the value that occur most frequently in the dataset. To begin I must count the frequency of each value that occurs in the data set. 
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I will write a formula that will count the instances of a data point. The formula will look as follows: =countif (B1:B42 , 1) and I will be writing a line of formula for each data point.
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After typing the formula, I will press enter and the total number of instances where we have 1 in our data set will be shown in our cell.
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I have written the same formula for all the values.
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Once this has been done, I will check which value has the highest frequency, in our case value 2 is the answer as it can be found 9 times in the data set.
This means that the mode of our data set is 2.
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[bookmark: _Toc162779627]4.Standard deviation
The standard deviation is a measure of the dispersion or spread of a set of values in a dataset. It quantifies the average distance of each data point from the mean of the dataset. In other words, it indicates how much individual values differ from the mean value.
To find the standard deviation of health index score first we must find the mean/average of the data that we have.
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To do this I will select all the values that we have in column C.
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Once this has been done, we can see that excel has calculated the average by itself and the average is 70.175 as we can see in the below screenshot.
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Next, we must calculate the squared differences, for each data point I will subtract the mean from that data point. This will give me the difference between each data point and the mean. [image: A screenshot of a computer
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In the above screenshot I have written a simple formula that will subtract the mean from the data point. I will do this for each data point in our spreadsheet.
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After I found the difference, I will square the result by typing a simple formula as we can see below.
[image: A screenshot of a computer

Description automatically generated]
[image: A screenshot of a computer

Description automatically generated]
I will do the same for each data point by dragging the formula down or by writing it once again for each value.
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Now I need to calculate to total sum of all squared differences.
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Going further I must divide the total sum from above screenshot to the total number of data points that we have in our spreadsheet. I know the number already from one of the previous steps. 
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In the above screenshot we can see that I have divided the total sum of squared differences to 40-1.
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To make it easier to read I will decrease the number of decimals to 1.
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Below we can see the standard deviation of health index score as requested.
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[bookmark: _Toc162779628]5.Variable with the highest variance is Health index score.
We can see from the below screenshot that the variable with the highest variance is the health index score.
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[bookmark: _Toc162779629]6.Variable with a larger standard deviation is Health index score.
We can see from the below screenshot that the variable with a larger standard deviation is the health index score.
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[bookmark: _Toc162779630]7. Interpretation
· Standard Deviation for Effects on the Human Body (Based on a Health Index Score):
The standard deviation measures the spread or dispersion of the health index scores around the mean. A larger standard deviation indicates that the health index scores vary more widely from the average. This suggests that there is greater variability in the effects of coffee consumption on the human body, as measured by the health index score. Individuals may respond differently to coffee consumption, resulting in a wider range of health effects.
· Comparison of Variance between Coffee Consumption and Health Index Score:
Variance measures the average squared deviation from the mean. Comparing the variances of coffee consumption and health index scores helps assess the spread of values for each variable. If the variance of the health index scores is larger than that of coffee consumption, it indicates that the health index scores exhibit more variability than coffee consumption. This could mean that factors other than coffee consumption also significantly contribute to the variability in health effects observed in the dataset.
· Comparison of Standard Deviation between Coffee Consumption and Health Index Score:
Like variance, comparing the standard deviations of coffee consumption and health index scores provides insight into the spread of values for each variable. A larger standard deviation indicates greater variability in the dataset. If the standard deviation of the health index scores is larger than that of coffee consumption, it suggests that the health index scores exhibit more variability, implying a wider range of health effects associated with various factors beyond just coffee consumption.

[bookmark: _Toc162779631](b) Line Chart
Select the range of data you want to include in your line chart. This includes both the independent variable and dependent variable.[image: A screenshot of a computer
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Next, we need to click on the “insert” button in the ribbon at top of our screen and chose the method to use to present out data.
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Once the chart is inserted, we can customize it to make it more informative and visually appealing. Right-click on various elements of the chart to access formatting options. Here are some common customizations we might want to make:
· Add Chart Title: Click on the chart title area and type in a descriptive title.
· Label Axes: Click on the axis labels (both horizontal and vertical) to edit or add labels.
· Adjust Chart Layout: Right-click on the chart area and choose "Format Chart Area" to adjust the size, colours, and layout of the chart elements.
· Add Data Labels: To display the actual data values on the data points, select the chart, go to the "Chart Elements" button (the plus sign icon), and check the "Data Labels" option.

[bookmark: _Toc162779632](c) Corelation between coffee consumption and health index score.
In SPSS, correlation analysis is a statistical technique used to determine the strength and direction of the relationship between two continuous variables. The correlation coefficient, often denoted as "r", quantifies the degree of association between the variables.
We will find the corelation between the above by opening SPSS.
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Once SPSS is open, we need to import the spreadsheet.
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Once the data has been imported, we must click on “analyse” menu at the top of the SPSS window.
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Next, I must clock on the “corelate” button followed by the “bivariate” button.
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Description automatically generated]Now I must select the coffee consumption and health index score variables and move them to the variable box.
[image: A screenshot of a computer

Description automatically generated]
After this I will press the “OK” button and PSS will generate output displaying the correlation coefficient between coffee consumption and the health index score, along with other relevant statistics.
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· Scatterplot of the two variables, in SPSS, a scatterplot is a graphical representation of the relationship between two continuous variables. It visually displays the individual data points as dots on a Cartesian plane, with one variable plotted on the x-axis and the other variable plotted on the y-axis. Scatterplots are useful for identifying patterns, trends, and outliers in the data and assessing the strength and direction of the relationship between the variables.
To create the scatterplot, I must Import the dataset containing the coffee consumption and health index score variables into SPSS.
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Next, I will click on the “graphs” button at the top of the SPSS window.
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Next, I must click on “Scatter/Dot…” button, chose a simple scatter and press define.
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Now I must select "health index score" as the dependent variable (Y-axis) and "coffee consumption" as the independent variable (X-axis).
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[bookmark: _Toc162779633]SECTION 2
[bookmark: _Toc162779634](a) SPSS (Statistical Package for the Social Sciences):
Advantages:
· Specialized Statistical Analysis: SPSS is specifically designed for statistical analysis, making it well-suited for complex statistical procedures such as regression analysis, factor analysis, and ANOVA.
· Robust Output: SPSS provides comprehensive output, including detailed tables, charts, and statistical tests, which are useful for academic research, scientific studies, and data-driven decision-making.
· Ease of Use: While it may have a steeper learning curve compared to Excel, SPSS offers a user-friendly interface with intuitive menus and dialog boxes, making it accessible to users with varying levels of statistical expertise.

Disadvantages:
· Cost: SPSS can be expensive, especially for individual users or small organizations, as it requires a paid license. This cost factor may limit its accessibility to certain users or organizations with budget constraints.
· Limited Data Manipulation: SPSS may not be as flexible as Excel when it comes to data manipulation and cleaning tasks. It's primarily focused on statistical analysis and may lack some of the data processing features available in Excel.
· Limited Visualization Options: While SPSS offers basic charting capabilities, it may not be as advanced or visually appealing as specialized data visualization tools like Tableau.

[bookmark: _Toc162779635](b) The Data Mining Cycle, also known as the Knowledge Discovery in Databases (KDD) process, is a series of steps that data analysts and scientists follow to extract valuable insights and knowledge from large datasets. It involves various stages from data preparation to interpretation of results.
Let's explore each stage of the Data Mining Cycle with examples:
· Data Understanding:
In this stage, analysts seek to understand the characteristics and structure of the dataset. They explore the data to identify potential patterns, trends, and anomalies.
Example: An e-commerce company wants to analyse customer purchase behaviour. They examine sales data to understand which products are frequently purchased together and identify seasonal trends in buying patterns.
· Data Preparation:
Data preparation involves cleaning, transforming, and integrating data from multiple sources to create a suitable dataset for analysis.
Example: A healthcare provider collects patient data from electronic health records, lab reports, and billing systems. They clean and format the data, removing duplicates and inconsistencies, to create a unified dataset for analysis.
· Data Exploration:
In this stage, analysts use exploratory data analysis techniques to identify relevant variables, relationships, and patterns within the dataset.
Example: A marketing team explores customer demographic data to identify segments with distinct purchasing behaviours. They visualize the data using histograms and scatterplots to identify correlations between customer age and product preferences.
· Model Building:
Model building involves selecting appropriate data mining techniques and algorithms to build predictive or descriptive models based on the dataset.
Example: A financial institution builds a predictive model to assess credit risk for loan applicants. They use machine learning algorithms such as logistic regression or decision trees to predict the likelihood of loan default based on applicant attributes.
· Model Evaluation:
Analysts assess the performance and accuracy of the models using validation techniques such as cross-validation or holdout sampling.
Example: A data scientist evaluates the performance of a churn prediction model for a telecommunications company. They compare the model's predictions against actual churn outcomes to measure its accuracy and effectiveness.
· Deployment:
Deploying the model involves integrating it into operational systems or decision-making processes to generate actionable insights.
Example: An e-commerce platform integrates a recommendation engine based on collaborative filtering algorithms. The engine provides personalized product recommendations to users based on their browsing and purchase history.
· Interpretation and Visualization:
Finally, analysts interpret the results of data mining analyses and communicate insights to stakeholders using visualizations and reports.
Example: A retail company presents the findings of a market basket analysis to executives using interactive dashboards. They visualize association rules and lift values to highlight cross-selling opportunities and optimize product placement strategies.
The Data Mining Cycle is iterative, with analysts often revisiting earlier stages as they refine models, collect more data, or discover new insights. By following this systematic process, organizations can leverage their data assets to make informed decisions, improve operations, and gain a competitive advantage.
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