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Introduction
The number of bedrooms in residential properties is a key indicator of household characteristics, influencing various lifestyle and demographic factors. This research examines how the number of bedrooms relates to other housing attributes in the “USA housing dataset.” By analyzing this unique combination of variables, the study seeks to uncover potential correlations between the number of bedrooms and broader housing characteristics, such as property size, household composition, and geographic location. This analysis utilizes both Microsoft Excel and SPSS statistical software to ensure comprehensive exploration of the dataset. Microsoft Excel facilitates the initial data cleaning, processing, and visualization, while SPSS enables advanced statistical analyses, such as correlation and regression, to derive meaningful insights. The goal is to identify how the number of bedrooms - often a proxy for household size and living arrangements - can provide insights into demographic and housing trends. (Pallant, 2020).  
The USA Housing Dataset gives simple information about houses in the United States. It includes things like house prices, sizes, locations, and the number of rooms. This data helps people understand how much houses cost, where people are buying homes, and how the housing market is changing. Groups like the U.S. Census Bureau and real estate companies collect this data. It is useful for businesses, the government, and researchers to plan better, solve housing problems, and see trends in housing across the country. (Puy & Ari & Shi, 2020)
[bookmark: _Toc185375991](a) Discussion and analysis of the USA housing dataset (provided) to evaluate the following 7 questions using the MS Excel:
[bookmark: _Toc185375992]Question 1. The mean value.
Often referred to as the average, it is a measure of central tendency in a dataset. It is calculated by summing up all the values in a particular variable and then dividing the total by the number of observations or data points. The mean provides a single representative value that summarizes the central location of the data. In the context of price, the mean tells us the average price across all observations in the dataset. This measure helps in understanding general pricing trends and is particularly useful for comparing datasets or identifying outliers. (Smorynski, 2017)



Formula for mean value is:
[image: ]
Mean = Sum of values / Number of values 
Why the Mean is Important.
Insights into the Data: It gives a quick snapshot of the average value.
Comparison: The mean can be compared across datasets to understand differences in price trends. Economic Indicators: In the context of housing, the mean price can reflect affordability, demand, or the general state of the market. (Smorynski, 2017)
[bookmark: _Toc185375993]Question 2. The median.
Is a key statistical measure that helps summarize data by identifying the “middle value” in a sorted list of numbers. It is often used to describe the central tendency of a dataset, especially when the data contains outliers or skewed values that could distort the mean average. (Chalmers, 2020)
Understanding the Median.
Definition: The median is the value that separates a dataset into two equal halves. In simpler terms, 50% of the data values are below the median, and 50% are above it.
Significance: Unlike the mean, which can be heavily influenced by extremely high or low values (outliers), the median provides a more robust representation of the “typical” value in a dataset. (Chalmers, 2020)
Steps to Calculate the Median:
1. Organize the Data: Arrange all values in the dataset in ascending order.
2. Identify the Middle:
· If the dataset contains an odd number of values, the median is the exact middle value.
· If the dataset contains an even number of values, the median is the average of the two middle values. (Chalmers, 2020)
Why is the Median Important?
The median is particularly relevant in this case for several reasons:
1. Robust Against Outliers: If some expenses are significantly higher than others, for example small purchases, the mean would increase disproportionately. The median remains unaffected, providing a more reliable indicator of typical expenses. (Pratima, 2021)
2. Real-World Interpretation: The median suggests that most of your expenses cluster around a central value. This insight can help in planning and budgeting for similar activities in the future. (Pratima, 2021)
Example in Context.
Imagine two expenses: one for £30 and another for £400. The mean would be £215, suggesting a typical expense far higher than most individual items. However, the median would reflect the midpoint, offering a clearer picture of what a “normal” expense looks like. (Cooksey, 2020)
Why Use the Median?
The median is especially useful for datasets that may have outliers or non-uniform distributions, ensuring that the central tendency is not distorted by extremely high or low coffee consumption values. (Cooksey, 2020) 
Conclusion
The median value is a practical representation of your dataset’s central point. It helps you understand the balance of your spending patterns and allows for better decision-making when analyzing or forecasting expenses. (Cooksey, 2020)
[bookmark: _Toc185375994]Question 3. The mode.
Is the price that happens most often in the data.
To find the mode:
· Look at all the prices in the dataset.
· Find the price that appears the most times.
· If no price repeats, there is no mode.
· If two or more prices appear the same number of times, the data has multiple modes. (Reddy & Ramisetti & Pathipati, 2024)
[bookmark: _Toc185375995]Question 4. The standard deviation.
Is a measure of how spread out the values in a dataset are around the mean. In the context of this task, it tells us how much the number of bedrooms varies from the average number of bedrooms in the dataset.
Formula for standard deviation is:
[image: ]
For a dataset with values:
Where: each individual value, example the number of bedrooms for a property
the mean of the values, Total number of observations, Standard Deviation for Number of Bedrooms. 
The standard deviation for the number of bedrooms indicates:
· Low Standard Deviation: Most properties have a similar number of bedrooms example most homes have 2–3 bedrooms.
· High Standard Deviation: There is a wide variation in the number of bedrooms, for example from studio apartments to large homes with many bedrooms.
(Boyd & Vandenberghe, 2018)
Steps to Calculate the Standard Deviation for Bedrooms
1. Find the Mean Number of Bedrooms: add up all the values for the number of bedrooms and divide them by the total number of properties.
2. Calculate the Variance: subtract the mean from each value, square the result, and find the average of these squared differences.
3. Take the Square Root: the square root of the variance gives the standard deviation. (Raju, 2023)
[image: ]
Interpretation in the Task.
A low standard deviation suggests that most homes in the dataset have a similar number of bedrooms, which could indicate uniformity in housing.
A high standard deviation suggests a diverse housing stock with significant variation in bedroom counts. (Raju, 2023)
This measure is useful to:
· Assess how housing variety might impact the number of bedrooms patterns.
· Explore if larger homes more bedrooms correlate with higher coffee consumption.
Example Calculation
If the dataset includes:
		Bedrooms: 1, 2, 2, 3, 4
Steps:
1. Calculate the differences from the mean and square them:
2. Find the variance 
3. Calculate the standard deviation:	
Interpretation:
A standard deviation of 1.02 means that the number of bedrooms typically varies by about 1 bedroom from the average 2.4 bedrooms. (Raju, 2023)
[bookmark: _Toc185375996]Question 5. The variable with the largest variance.
In the dataset is data house. Variance is a measure of how far individual data points are spread out from the mean. A higher variance indicates greater variability or spread among the values for that variable.
In this case, data house has the largest variance because it is likely a unique identifier for each household, which inherently results in a wide range of values. Since these identifiers do not represent a meaningful quantitative measure, the high variance is expected and does not provide actionable insights. If we exclude data house as it is not a meaningful variable for analysis, other variables could be analyzed further for their spread. In summary, while data houses technically have the largest variance, it is not analytically significant. The variable with the largest standard deviation in the dataset is also data house. Standard deviation is a measure of how much the values deviate from the mean, and it is the square root of the variance. Since data house has the largest variance, its standard deviation is also the largest. Data house is not a meaningful variable for statistical or behavioral analysis because it is a unique identifier. (Yockey, 2023).
[bookmark: _Toc185375997]Question 6. Interpretation of Variance, Standard Deviation, and Their Importance.
· Largest Variance
	The variable with the largest variance is “data house,” which shows the biggest difference in values in the dataset. (Everitt & Hothorn, 2011) 
	However, “data house” is just a unique identifier like a name or ID number, so its variance does not give us useful information for analysis.
	It is better to focus on variables like the number of bedrooms, which are more meaningful for understanding patterns.
· Largest Standard Deviation
	The standard deviation is closely related to variance and measures how spread out the values are. (Everitt & Hothorn, 2011) 
	Like variance, the standard deviation of “data house” is not useful because it is just an identifier. We should look at the standard deviation of important variables, like the number of bedrooms, to understand how much they vary in the dataset. (Everitt & Hothorn, 2011) 
Key Takeaways
	These results show that it is important to focus on the right type of data. Some variables, like “data house,” are not helpful because they don’t measure anything meaningful. For useful insights, we need to study variables like the number of bedrooms, which can tell us about differences in homes or trends in the dataset. Variance and standard deviation are tools that help us understand how much the data changes, but they only matter when used with the right kind of variables.
(Everitt & Hothorn, 2011) 
[bookmark: _Toc185375998]Question 7. Standard Deviation.
Standard deviation tells us how much the number of bedrooms in homes is different from the average number of bedrooms. If the standard deviation is small, most homes have a similar number of bedrooms. If the standard deviation is large, the number of bedrooms in homes is very different, meaning some homes are small, and others are much larger. (Rakszegi, 2016).
Variance:
	Variance is similar to standard deviation; it also measures how much the data is spread out. A higher variance means the number of bedrooms is very different in different homes. A lower variance means the number of bedrooms is almost the same in most homes. (Rakszegi, 2016)
Comparing Standard Deviations Across Variables:
	When we compare the standard deviation of bedrooms with other variables (like price), the variable with the bigger standard deviation shows more differences. For example, if bedrooms have a smaller standard deviation than price, it means the number of bedrooms in homes is more consistent, but home prices vary a lot. This helps us understand whether things like the size of the home, number of bedrooms or its cost are more predictable or random. These numbers, standard deviation and variance help us see if homes in the dataset are similar or very different. If the number of bedrooms has a small standard deviation, it means most homes are built with a similar design. If there is a large standard deviation, it shows that homes in the dataset are very diverse, with different sizes and styles. (Rakszegi, 2016) 
Below the screenshot with all calculations mentioned above.
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(b) Presentation of the data using MS Excel function CHARTS AND GRAPHS.
Charts and graphs in Excel turn numbers into pictures, making it easy to understand data. They show patterns, trends, and comparisons in a simple way. For example: 
· Bar Chart Shows differences between groups.
· Pie Chart Shows parts of a whole.
· Line Graph Shows changes over time.
You can quickly create charts by selecting your data, choosing a chart type, and customizing colors, labels, and titles. They use visuals like bars, lines, or slices, so they are easy to understand even without much text. (Schwabish, 2021)
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(c) Using SPSS:
1. Correlation between price and number of bedrooms.
The SPSS result shows how the number of bedrooms and prices are connected.
· Positive Correlation r if the number is close to 1 for example, r = 0.99, it means when bedrooms go up, the price also goes up. They grow together.
· Significance p-value if the p-value is less than 0.05, it means the connection between bedrooms and price is real, not random.
Example:
If SPSS gives r = 0.99 and p < 0.001, it means:
More bedrooms = higher price. The connection is very strong and clear. The result is true and not by chance. In simple words, houses with more bedrooms cost more, and SPSS proves this with numbers. (Hinton & McMurray, 2017)
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2. A scatterplot of the two variables. Using price on the horizontal axis and number of bedrooms on the vertical axis with comment on the graph. 
A scatterplot is a graph that uses points to display the relationship between two variables on a grid. Common in research, it helps identify patterns, clusters, and outliers in data. While effective for small datasets, scatter plots can become unclear due to over plotting in larger datasets, where overlapping points obscure trends. Solutions include reducing the marker size or adjusting transparency to improve readability. (Trautner, 2020).
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Section 2 
[bookmark: _Toc185376003]a) The advantages and disadvantages of using MS Excel using relevant practical examples. 
Excel is a popular tool for analyzing data. It has its strengths and weaknesses. Below, I will explain the advantages and disadvantages of MS Excel in simple terms
Advantages of Excel:
· Easy to Learn and Use:
Excel is easy to learn, even for people who are new to computers. It has a simple design, and most people can start using it quickly for basic tasks like calculations and creating charts. (Fairhurst, 2019)
· Widely Available:
Excel is included in the Microsoft Office package, which is used in offices, schools, and homes around the world. Because so many people have access to it, it is a convenient tool for teamwork and sharing files. (Fairhurst, 2019)
· Versatile Tool:
Excel can do many things: you can calculate numbers, make tables, draw graphs, and even analyze data using formulas. You can use it for small and large data sets, although it works best with small or medium-sized data. (Fairhurst, 2019)
· Cost-Effective:
Excel is cheaper than specialized tools like SPSS. Many organizations already have Excel installed, so there is no extra cost. (Fairhurst, 2019)
· Good for Visualization:
Excel helps users see data clearly through charts, graphs, and tables. You can create bar graphs, pie charts, and line graphs easily, which makes it good for presentations.
(Fairhurst, 2019)
Disadvantages of Excel
· Limited for Complex Data:
Excel is not designed for very large datasets. It can slow down or crash when handling millions of rows. Specialized tools like SPSS are better for working with big data. (Sung, 2015)
· Basic Statistical Analysis:
Excel can calculate averages, percentages, and other simple things, but it is not as powerful as SPSS for advanced statistics. If you need to do regression, factor analysis, or hypothesis testing, Excel may not be the best tool. (Sung, 2015)
· Higher Risk of Errors: 
When working with Excel, human error is common. If you accidentally type a wrong formula or forget a step, your results can be incorrect. SPSS reduces this risk because it is automated and designed for accuracy. (Sung, 2015)
· Not Specialized for Data Analysis:
Excel is a general tool for many tasks, but it is not specifically designed for data analysis. Tools like SPSS are created for professionals who need deep and accurate insights from data. (Sung, 2015)
Practical Example of Using Excel
Let’s imagine you are a teacher, and you have exam scores of 30 students. You want to calculate the average score, the highest score, and the lowest score. Here is how Excel can help:
· Enter Data: You type all the scores into a column.
· Use Formulas:
		To find the average, you type = AVERAGE
		To find the highest score, you type = MAX
		To find the lowest score, you type = MIN
· Create Charts: You can use the data to make a bar graph showing the distribution of scores.
This is a simple example of how Excel helps you analyze data easily. (Morgado, 2016)
[bookmark: _Toc185376004](b) The meaning and importance of Data Mining Cycle with examples.
The data mining cycle is a process used to analyze data and find useful patterns or trends. It helps us make better decisions based on the data we collect. Below, I will explain the steps in the data mining cycle and why each step is important. 
Steps in the Data Mining Cycle
 	Define the Problem
Before starting, you must know what you want to learn from the data.
Example: If you are a shop owner, you might ask, “Which products are most popular with customers?” 
· Collect the Data. Data is collected from different sources, such as surveys, sales records, or online databases.
Example: A shop owner collects data on daily sales and customer preferences.
· Clean the Data. Raw data often has mistaken missing values, or unnecessary information. Cleaning the data means fixing these issues.
Example: If a survey has blank answers, you can replace them with averages or remove them.
· Explore the Data. Before analyzing, you should look at the data. This helps you understand what the data contains and if there are any patterns.
Example: A shop owner might notice that sales are higher on weekends than on weekdays.
· Analyze the Data. This is where tools like Excel or SPSS are used. You calculate numbers, find relationships, and identify trends.
Example: Using SPSS, you might discover that young customers prefer different products to older customers. (Connolly, 2015)
Interpret the Results
After analyzing, you look at the results and try to understand what they mean. This is an important step because it connects the numbers and patterns to real-world decisions. Example: If you find that weekend sales are higher, it might mean customers have more free time to shop at weekends. Based on this, you could plan promotions or hire more staff for those days. (Witten, 2011) 
Take Action
Once you understand the results, you use them to make decisions or solve the problem you identified in Step 1. Example: A shop owner might increase the inventory for popular products or launch a weekend discount offer to boost sales further. (Witten, 2011)
Evaluate the Outcomes
Finally, you check whether the actions you took based on the data were successful. This step ensures that the analysis works and provides a chance to improve if needed. Example: If weekend discounts increased sales, then the analysis was effective. If not, you may need to collect more data or test a different strategy. (Witten, 2011)
Importance of the Data Mining Cycle
The data mining cycle is important because it helps businesses, researchers, and individuals make better decisions. Here are some reasons why it matters:
Finding Patterns. Data mining helps us find hidden patterns that are not obvious by just looking at the data. These patterns can provide valuable insights. Example: A hotel might notice that most bookings come during holidays, so they can target advertising for that time. (Witten, 2011) 
Improving Decision-Making. When you understand the data, you can make smarter decisions that are backed by evidence. Example: A restaurant could analyze customer feedback to change its menu and attract more customers. (Witten, 2011) 
Saving Time and Money.
The data mining cycle allows businesses to focus their resources on what works best, instead of guessing. Example: A company might discover that one advertising method brings better results than others, so they spend money only on that method. (Witten, 2011) 
Solving Problems. Data mining helps solve problems by showing what is working and what is not. Example: If a school finds that certain teaching methods work better for students, they can adopt those methods to improve learning. (Witten, 2011) 
Practical Example of the Data Mining Cycle
Let’s consider a school that wants to understand why some students perform better than others.
· Define the Problem: Why do some students get higher grades than others?
· Collect Data: The school collects data on attendance, homework, test scores, and study hours for each student.
· Clean the Data: Fix missing data, such as students who forgot to record their study hours.
· Explore the Data: Look for patterns, such as whether students who study more get better grades.
· Analyze the Data: Use tools like SPSS or Excel to calculate averages, compare scores, and find correlations.
· Interpret the Results: The analysis shows that students who attend more classes and complete homework score higher.
· Take Action: The school creates a policy to encourage better attendance and assigns more homework.
· Evaluate the Outcomes: After a few months, the school checks if grades have improved because of the changes.
This is how the data mining cycle helps solve problems and improve outcomes. (Witten, 2011) 



[bookmark: _Toc185376005]Conclusion
Both Excel and SPSS are useful tools for analyzing data, but they have different strengths. Excel is best for simple tasks and small datasets, while SPSS is better for complex analysis and large datasets. The data mining cycle helps us use these tools effectively by providing a clear process to analyze data and make informed decisions. By following the steps of the cycle, businesses, schools, and organizations can uncover patterns, solve problems, and achieve better results. (Currell, 2015)
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