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[bookmark: _Toc185519287]1. Excel and SPSS analysis
[bookmark: _Toc185519288]1.1 Introduction
This report aims to investigate the USA Housing Dataset in order to gain significant insights into the characteristics and the relations among key variables, using tools such as Microsoft Excel and SPSS. The said dataset involves main features related to housing, like the price of properties, number of bedrooms, and square footage, along with other numerical and categorical attributes. The report uses both tools in the descriptive, visual, and statistical investigation of the data showing the effects of housing factors.
In modern data analysis, Excel and SPSS have become an integral part of exploring data for insights into action (Pallant, 2020). Excel has the capacity for basic statistical calculations, manipulation of data, and visualization through its Pivot Tables and Charts functions (Predo and James, 2006). SPSS, on the other hand, offers advanced statistical capabilities in correlation analysis and graphical outputs that are highly utilised in research and decision-making (Bryman and Cramer, 2012).
This report focuses on the following key tasks:
· Descriptive Statistics: Computing the mean, median, mode, variance, and standard deviation of variables like price and bedrooms. The measures are important in comprehending dispersion and central tendency in data (Anderson, Sweeney, and Williams, 2015).
· Data Presentation in Excel: Employing Pivot Table and Charts to summarize and visualize house averages by city allows the trends or patterns identified to be more actionable (Keller, 2018).
· Correlation Analysis in SPSS: Finding the statistical relationship between the price and the number of bedrooms in these properties using the Pearson Correlation Coefficient. This is further elaborated to show the trend and strength through a scatterplot diagram (Field, 2024).
The broader importance of these analyses is how they contribute to data-driven decision-making. Understanding the pattern of housing markets, shall help in pricing strategy, investment decisions, and urban planning (Zhang et al., 2022). Besides, the use of SPSS and Excel will introduce how businesses and researchers can marry simplicity with deep analytics to uncover actionable insights (Han, Pei, and Tong, 2022).
This report will comprehensively engage in the outlined tasks and will finally present an assessment in terms of the benefits against the disadvantages of SPSS usage. It will look into the Data Mining Cycle and its relevance in understanding how knowledge and pattern abstraction from data is transferred and applied in real-world context (Provost and Fawcett, 2013).




[bookmark: _Toc185519289]1.2 Analysis of the Dataset
[bookmark: _Toc185519290]1.2.1 Descriptive Statistics
Descriptive statistics are really essential in summarizing and grasping the characteristics of a dataset. The following section puts much emphasis on the central tendency-mean, median, and mode-dispersion with standard deviation and variance, and their interpretation with respect to the variables of price and bedrooms.

Mean, Median, and Mode for Price
The mean or average is $553,062.88, which represents the central point of the distribution of house prices. The median price is $460,000.00, which means half of the houses in the underlying data set are priced below that value. Meanwhile, the mode is 0, suggesting that no single value of price appears frequently in the dataset.
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Figure 1: Descriptive Statistics

Key Observations:
· The mean is notably higher than the median, indicating that the distribution of house prices is right-skewed. This skewness occurs when a small number of houses have extremely high prices, pulling the average upward.
· The mode being zero suggests that the price column lacks repeated values, reinforcing the uniqueness of prices in the dataset.



Standard Deviation for the Number of Bedrooms
The standard deviation for the variable bedrooms is 0.904, with a mean of 3.40. Standard deviation measures how dispersed the values are around the mean. A low standard deviation indicates that the data points are closely clustered around the mean. The result shows that most houses have a bedroom count close to 3. This consistency reflects the limited variability in the number of bedrooms across the dataset.

Comparison of Variance and Standard Deviation
Variance measures the square of the spread of the values from the mean. For price, the variance is 3.407E+11, while for bedrooms, it is 0.817. Similarly, the standard deviation for price is $583,686.45, significantly larger than the 0.904 standard deviation for bedrooms.

Key Observations:
· The large variance and standard deviation for price indicate that house prices are highly dispersed. This reflects the diversity in property valuations across the dataset.
· In contrast, the low variance and standard deviation for bedrooms highlight its consistency, meaning most houses have a similar bedroom count.
These findings suggest that housing prices are influenced by multiple external factors, while the number of bedrooms alone does not account for this variability (Keller, 2018).

[bookmark: _Hlk185519360]1.2.2. Data Presentation in Excel 
Data visualization is a powerful way to identify patterns and trends in large datasets. For this analysis, a Pivot Table and Pivot Chart were used to calculate and display the average price by city.

Creating the Pivot Table
The following steps were performed in Microsoft Excel:
· Highlighted the entire dataset.
· Inserted a Pivot Table and selected "City" as the Rows field.
· Added "Price" to the Values field and used the Average function to compute the mean price for each city.
This created a summarized table showing the average price of houses by city.


Generating the Pivot Chart
To visualize the results:
· A Pivot Chart (bar graph) was created from the Pivot Table.
· The X-axis represents the cities, and the Y-axis represents the average price in dollars.
· A clear chart title, “Average Housing Price by City”, was added.
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Figure 2: Pivot Table and chart

The bar chart reveals significant disparities in average housing prices across cities:
· Cities like Medina and Clyde Hill have the highest average prices, exceeding $2 million. These cities likely represent premium housing markets influenced by factors such as location, demand, and amenities (Han, Pei, and Tong, 2022).
· On the other end, cities like Algona and Pacific have the lowest average housing prices, around $200,000, indicating affordability and lower demand.
This clear visualization helps stakeholders identify regional pricing trends, which are crucial for property investment and urban development decisions.

[bookmark: _Toc185519291]1.2.3 Correlation Analysis in SPSS
Correlation analysis identifies the strength and direction of relationships between two variables. For this study, the Pearson correlation coefficient was used to measure the relationship between price and bedrooms. Additionally, a scatterplot was created to visualize this relationship.

Pearson Correlation Analysis
The Pearson correlation coefficient is a statistical measure that determines the linear relationship between two continuous variables. The results from SPSS are as follows:
	Variables
	Pearson Correlation
	Significance (2-tailed)

	Price & Bedrooms
	0.189
	< 0.001
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Figure 3: Correlation analysis

The correlation coefficient (r) of 0.189 indicates a weak positive correlation between price and the number of bedrooms. A positive correlation suggests that houses with more bedrooms generally have higher prices. However, the relationship is weak, implying that other variables such as square footage, location, or property condition likely play a more significant role in determining housing prices (Field, 2024). The significance value (p < 0.001) confirms that the correlation is statistically significant, meaning the observed relationship is unlikely to have occurred by chance. Although more bedrooms contribute slightly to higher prices, the weak correlation implies that additional factors should be considered for a more comprehensive analysis of house prices.

Scatterplot Analysis
The scatterplot visually represents the relationship between price (X-axis) and bedrooms (Y-axis).
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Figure 4: Bedrooms by price scatterplot

The scatterplot shows a weak upward trend, which supports the weak positive correlation observed earlier. Most data points cluster around houses with 2 to 5 bedrooms and prices below $2,000,000. Outliers are visible, where some houses with extremely high prices deviate from the general pattern. For instance, a house with 4 bedrooms and a price exceeding $20 million highlights that price is not solely determined by the number of bedrooms. These results confirm that while there is a slight relationship between price and bedrooms, other variables such as square footage, location, and property condition likely influence prices to a greater extent (Zhang et al., 2022).

[bookmark: _Toc185519292]1.3 Overall Analysis Conclusion
The analysis of the USA Housing Dataset provided critical insights into housing prices, variability, and relationships between variables, leveraging both Microsoft Excel and SPSS. This section summarizes the findings from descriptive statistics, data visualization, and correlation analysis, emphasizing the broader implications of the results.

[bookmark: _Toc185519293]1.3.1 Descriptive Statistics Findings
Descriptive statistics are shown to depict the major characteristics of the data set. The mean price of the house is $553,062.88, while the median price is $460,000.00. From this, there is a considerable difference between the mean and median, which points to the fact that the distribution of prices is right-skewed. This may be explained by a couple of highly valued properties pulling the average up, quite normal in real estate markets (Anderson, Sweeney, and Williams, 2015).
The standard deviation in price is $583,686.45, which is very huge from the mean. This implies that there is considerable variation in prices from the mean, indicating that houses do vary significantly in pricing due to factors such as location, square footage, and amenities (Keller, 2018). In contrast, the standard deviation in bedrooms is 0.904, which is a small variation from the mean number of bedrooms. Majorly, houses do not vary in bedrooms; most of them have almost the same number of bedrooms at an average of 3.40. These findings indicate that, although the number of bedrooms is the same, their prices differ greatly due to varying factors.
The variance of price (3.407E+11) further highlights the wide dispersion in housing prices. This stark contrast with the variance of bedrooms (0.817) reinforces the conclusion that bedrooms alone cannot explain the variability in house prices. This aligns with the work of Zhang et al. (2022), which emphasized the need to consider additional factors in real estate pricing.

[bookmark: _Toc185519294]1.3.2 Data Presentation Insights
The use of Pivot Tables and Pivot Charts in Excel effectively summarized and visualized the average housing prices by city. The chart titled "Average Housing Price by City" revealed notable regional disparities:
· Cities such as Medina and Clyde Hill recorded the highest average prices, exceeding $2 million. These cities are likely characterized by premium real estate markets, driven by high demand, prime locations, and luxurious amenities (Han, Pei, and Tong, 2022).
· On the other hand, cities like Algona and Pacific exhibited significantly lower average prices, below $300,000, suggesting affordability and potentially lower demand for properties.
This visualization provides a clear understanding of the spatial distribution of house prices. Such trends are critical for real estate developers, policymakers, and investors to identify high-value regions or affordable housing markets.


[bookmark: _Toc185519295]1.3.3 Correlation and Scatterplot Analysis
The Pearson correlation coefficient between price and bedrooms was calculated as 0.189, indicating a weak positive correlation. While houses with more bedrooms tend to have higher prices, the relationship is not strong. This finding aligns with prior research, where square footage, property condition, and neighbourhood location were found to play more significant roles in price determination (Pallant, 2020).
The scatterplot further supported this weak correlation, showing a slight upward trend with noticeable clustering. Most houses in the dataset fall between 2 to 5 bedrooms and are priced below $2,000,000, while a few outliers have extreme prices. These outliers highlight the limitations of bedrooms as a standalone predictor for house prices.

[bookmark: _Toc185519296]1.3.4 Broader Implications of the Results
The analysis was able to capture the strengths of using Excel and SPSS in conducting data analysis including:
· Excel enabled effective summarization and visualization of housing prices using Pivot Tables and Charts, providing clear insights into regional disparities.
· SPSS facilitated advanced statistical analysis, such as correlation and scatterplot generation, to explore the relationship between key variables like price and bedrooms.

The weak positive correlation of the price with bedrooms underlines the need to incorporate other factors in order to get a holistic explanation for variation in prices. These could include:
· Square Footage: Larger homes usually have higher prices.
· Location Quality: Proximity to amenities, schools, and urban centres significantly influences housing prices.
· Property Condition and Age: Newly renovated or modern houses tend to be priced higher (Sharda, Delen, and Turban, 2018).

This, in the end, provided meaningful insights into the USA Housing Dataset. Key takeaways:
· Housing prices exhibit significant variability, as reflected by the high standard deviation and variance.
· Bedrooms have a minimal impact on price variability, as evidenced by the weak correlation coefficient (0.189).
· Regional disparities in average prices were clearly visualized, highlighting premium housing markets and affordable cities.

The integration of Excel for data visualization and SPSS for statistical analysis enabled a comprehensive examination of the dataset. Even though bedrooms are a contributor to price variation, from these results, it would appear that house prices could vary with a number of factors. For future analysis, integrate variables of square footage, property condition, and locational quality for in-depth knowledge of the main factors determining house price. The approach can be taken that shall assist real estate investors, policymakers, and analysts in making data-driven decisions based about proposed recommendations (Field, 2024; Zhang et al., 2022).

[bookmark: _Toc185519297]2. Tools and Data Mining Cycle
[bookmark: _Toc185519298]2.1 Advantages and Disadvantages of SPSS
SPSS (Statistical Package for the Social Sciences) is a largely used tool in data analysis especially within the circle of the social sciences, research, and business. The following segment points out several advantages of SPSS with its various drawbacks and some practical instances from the earlier analysis conducted.

[bookmark: _Toc185519299]2.1.1 Advantages of SPSS
· User-Friendly for Statistical Analysis: SPSS offers a user-friendly interface when conducting statistical analysis. It is different from other programming tools because, in SPSS, even the most complicated statistical calculations can be done through menus and dialog boxes. Descriptive statistics, correlation analysis, and regression analysis are some of the features highly accessible within the tool and thus easy for users to navigate and interpret results (Field, 2024). For example, in the earlier analysis, SPSS was used to calculate the Pearson correlation coefficient between price and bedrooms (Figure 3). Results showed a weak positive relationship with a correlation coefficient value of 0.189 and statistical significance, expressed within an output table of neat presentation.
· Advanced Features for Statistical Modelling: SPSS supports a range of advanced statistical techniques, including correlation, regression, factor analysis, and predictive modelling. These tools allow analysts to uncover relationships, test hypotheses, and predict outcomes (Pallant, 2020).  The scatterplot generated in SPSS visually demonstrated the weak upward trend between price and bedrooms, supporting the correlation analysis (Figure 4). Such advanced visualizations enable better communication of findings.
· Ability to Handle Large Datasets: SPSS efficiently processes large datasets with multiple variables. It can analyze thousands of records without performance issues, making it suitable for robust data analysis tasks. The USA Housing Dataset contains 4,140 rows and 18 variables. SPSS handled the dataset seamlessly, producing clear outputs for descriptive statistics and correlation analysis.
· Comprehensive Visualization Tools: SPSS includes powerful visualization features such as histograms, scatterplots, and boxplots, which complement statistical outputs. Visual representations help analysts identify trends, outliers, and patterns effectively (Bryman and Cramer, 2012).

[bookmark: _Toc185519300]2.1.2 Disadvantages of SPSS
· Steep Learning Curve for Beginners: While SPSS is user-friendly, beginners may face challenges understanding its statistical options and interpreting outputs correctly. Without prior knowledge, users may struggle to utilize its full range of features.
· Limited Data Transformation Capabilities: SPSS lacks robust tools for data transformation and manipulation compared to Excel or Python. While it excels at analysis, tasks such as data cleaning, merging datasets, or applying complex conditional logic are more efficiently performed in Excel or programming tools (Han, Pei, and Tong, 2022).
· Requires Paid License: SPSS is not free and requires a paid license, which can be expensive for students or small organizations. Unlike Excel, which is widely available, SPSS may not always be accessible.
· Dependence on Graphical Interface: SPSS relies heavily on its graphical user interface (GUI). While this simplifies usage, it reduces flexibility for users who prefer scripting or automation for repetitive tasks.

[bookmark: _Toc185519301]2.1.3 Practical Applications of SPSS
In this analysis, SPSS demonstrated its strengths through:
· Pearson Correlation Analysis: Revealing the weak relationship between price and bedrooms.
· Scatterplot Visualization: Supporting the statistical findings with a clear graphical representation.
These examples illustrate how SPSS excels at statistical analysis and visualization, making it a valuable tool for research and decision-making in real estate and beyond.

[bookmark: _Toc185519302]2.2 Data Mining Cycle and Its Importance
Data Mining Cycle refers to a sequential process of extracting data for patterns or useful knowledge from a big database. It comprises various steps, each relevant to achieving valid and fruitful results.
[bookmark: _Toc185519303]2.2.1 Stages of the Data Mining Cycle
· Data Collection: It involves the collection of valid and relevant data from all possible sources. High-quality data ensures the precision of further analysis (Provost and Fawcett, 2013). Data used in this study is the USA Housing Dataset, which was collected and consisted of comprehensive information about the prices of houses, the number of bedrooms, and other attributes.
· Data Cleaning: Data cleaning covers handling missing values, correction of errors, and unifying formats (Han, Pei, and Tong, 2022). For example, while preprocessing, dates in this dataset initially included unnecessary time components, which were removed to ensure consistency.
· Data Exploration: In this stage, descriptive statistics and visualizations are used to gain an overview of the dataset structure or to detect some hidden trends or outliers (Sharda, Delen, and Turban, 2018).
· Descriptive Statistics: The mean, median, model and standard deviation both for price and bedrooms were examined using SPSS ( Figure 1).
· Visualization: In Excel, a bar chart is created to show the average by city (Figure 2).
· Model Building: Statistical and machine learning models are applied to uncover relationships, predict outcomes, or classify data. Tools like SPSS can be ideal in statistical modelling, which encompasses regression and correlation analysis (Pallant, 2020). The relationship between price and bedrooms can, for instance, be explored through Pearson's correlation in this analysis.
· Evaluation and Interpretation: This is assessment and interpretation to ensure the findings are accurate and relevant. Major statistical outputs are verified and analyzed for insights. The weak correlation between price and bedrooms was only 0.189, which hinted at other factors that actually drive housing prices (Figure 3).
· Deployment: In the final stage, insights from the data are applied to solve real-world problems, support decision-making, or inform stakeholders.

[bookmark: _Toc185519304]2.2.2 Importance of the Data Mining Cycle
The Data Mining Cycle is crucial for organizations and researchers because it:
· Enables Data-Driven Decisions: By systematically analyzing data, decision-makers can rely on evidence rather than intuition. For example, understanding the weak relationship between price and bedrooms highlights the need to focus on other predictors such as square footage or location.
· Improves Predictive Accuracy: Building statistical models allows organizations to predict outcomes, such as estimating housing prices based on key variables.
· Enhances Resource Allocation: In real estate, identifying high-value regions (e.g., Medina and Clyde Hill) can help developers prioritize investments (Zhang et al., 2022).
· Applies to Diverse Fields: Data mining is widely used in fields such as healthcare, marketing, and finance. In this study, the systematic approach uncovered meaningful trends and relationships in housing data.

[bookmark: _Toc185519305]2.2.3 Examples of the Data Mining Cycle in This Study
· Data Cleaning: Time components were removed from the date column to ensure consistent formatting.
· Data Exploration: Descriptive statistics (mean, median, and standard deviation) provided insights into price variability and bedroom consistency. Visualizations like Pivot Charts in Excel displayed regional disparities in average housing prices.
· Model Building and Interpretation: The Pearson correlation coefficient and scatterplot from SPSS revealed a weak positive relationship between price and bedrooms.
These examples demonstrate how the Data Mining Cycle facilitated a structured and comprehensive analysis, leading to meaningful conclusions. SPSS proves to be a powerful tool for statistical analysis, offering advanced features such as correlation analysis and visualization. However, its limitations in data transformation and its licensing requirements must be considered. The Data Mining Cycle provided a systematic framework for analyzing the USA Housing Dataset, from data collection to interpretation. By integrating SPSS and Excel, this study effectively uncovered insights into housing price variability and regional trends, underscoring the importance of a structured analytical approach in solving real-world problems.
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