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[bookmark: _n70lnu7ydd0u][bookmark: _Toc185414969]1. Introduction 
[bookmark: _dsk8itpdyafl][bookmark: _Toc185414970]1.1 Purpose of the Report
The purpose of this report is to analyze the USA housing market using an integrated dataset and SPSS statistical tools. It investigates trends, variability, and correlation with respect to key variables, namely price, house age, bedrooms, and area income. This report shall present the findings to the stakeholders such as real estate developers and policymakers to understand the determinants of housing prices and the dynamics of the housing market. These findings support informed decision-making in urban planning, investment strategies, and housing affordability assessments.
[bookmark: _jhuf7l5i8kgw][bookmark: _Toc185414971]1.2 Relevance of SPSS for Data Analysis
SPSS is significantly applicable in this case study because it possesses powerful capabilities in the management and analysis of huge data sets. It supports the researcher in complex statistical analysis like regression, correlation, and descriptive statistics, which would help in understanding housing market trends. SPSS's friendly user interface and extensive functions help in efficient manipulation, pattern recognition, and hypothesis testing. It's through SPSS that this study reveals important findings about the relationship between housing variables and thus generate actionable insights relevant to stakeholders in a decision related to urban development and investment strategies.
[bookmark: _7f96hcmlih1][bookmark: _Toc185414972]2. Dataset Overview
[bookmark: _cmwv6hbv8j57][bookmark: _Toc185414973]2.1 Description of the Dataset Variables
The dataset includes all the necessary variables for studying housing patterns in the USA. These are characteristics like Price, which refers to house cost, Area Population, which is the number of people living in the region, and House Age, which depicts the age of the building in years (Mohammed et al. 2024). Extra features provided for consideration are the Number of Bedrooms and Number of Bathrooms, which reveal information about house and apartment space, and Avg. Area Income. It characterizes average earnings in the area and Avg. Area House Size provides information on the common size of housing, and Avg. Area Number of Rooms informs of average room quantity. All these variables help in an overall assessment of the housing market.
[bookmark: _2nq9qdj5j6gi][bookmark: _Toc185414974]2.2 Context of the Dataset and Housing Trends
The dataset of interest is housing in the USA and captures relevant factors that shape real estate prices and locality. It also gives information about the nature of the house such as price, age, size, and facilities, as well as other facts like population density in the area, and average earnings. The specific variables from the data set allow patterns to be found about housing affordability, regional development, and market fundamentals (Bany Mohammad et al. 2022). It provides a basis for studying patterns of association between housing attributes and social and economic status, thereby enabling the analysis of housing changes in time and space. This context provides a framework for decision-making in real estate, urban and economic planning.
[bookmark: _fnjrhqi0d6l2][bookmark: _Toc185414975]3. SPSS Analysis 
[bookmark: _x3mll3vymkon][bookmark: _Toc185414976]3.1 Statistical Analysis of Price
Calculation of Mean, Median, and Mode
The central tendency measures analysis for "price" indicates the dataset's trend for a housing market. The arithmetic mean value of price is 553,062.88 and is calculated by multiplying the sum of all property prices by the number of observations; N = 4140. Since there are no missing entries in the database, completeness is guaranteed in this computation. 
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Figure 1: Analyzed Statistics
The above figure 1 is shows in Appendix A calculated mean, median and mode of price under the statistics table. The median price, computed to 460,000.00, is the middle in the data set where one-half of the properties lie at a higher price while one-half lie at a lesser price. The median finds prominence in distributions that are driven by outliers since it has the property of being immune from the influence of extreme values (Banarsyadhimi et al. 2022). Mode, which is recorded at 0, represents the most frequent value. Although zero-priced properties are unusual in a housing dataset, this result flags possible anomalies or errors in data entry. It therefore needs further scrutiny to guarantee the validity of statistical inferences. 
Interpretation of Central Tendency Measures
· Mean: The mean is essentially the average value of properties in the marketplace, which is a great benchmark of overall market pricing. However, the mean is susceptible to extreme values, that is, luxury properties; thus, it may inflate the value to be less indicative of usual housing prices.
· Median: The median provides a more symmetrical view, as it captures the middle point of the distribution accurately. It is especially useful in highly varying or skewed datasets where extreme values dominate the mean.
· Mode: The mode points out the most common value; however, the value of the mode here is zero, which seems to question the data as being irregular. This finding proves necessary for data cleaning so that central tendency measures truly represent market trends (Debele and Negussie, 2022). These insights collectively provide a comprehensive understanding of housing prices and distribution.
[bookmark: _y6h5qfgpuqwt][bookmark: _Toc185414977]3.2 Standard Deviation for Bedrooms
Calculation of Standard Deviation for Bedrooms
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Figure 2: Results of Descriptives 
The above figure 2 is shows in Appendix A calculated mean, median and mode of price under the standard derivation of bedrooms table. The standard deviation of the variable "bedrooms" provides a measure of how spread out the number of bedrooms is from the average value. According to the SPSS computation, the standard deviation for this variable is 0.904, computed based on a valid case of 4140 entries. The standard deviation measures the average amount by which the bedroom count deviates from its mean value and gives a measure of the spread of the data points around the mean. This low value of 0.904 indicates that the count of bedrooms among the houses in the dataset is quite uniform, which may mean the counts of bedrooms across the housing market are pretty uniform.
Interpretation of Variability in Bedrooms
A small standard deviation of 0.904 means that the majority of properties in the dataset have a modest number of bedrooms with variation from the mean (Irfan et al. 2023). This peak shows that there is a concentration in the market segment where most homes offer a similar number of bedrooms. Small differences in the proportions of bedrooms might suggest homogeneity in housing stocks, or sector saturation for a certain number of bedrooms. The analysis also draws attention to reviewing outliers that could subtly affect the overall interpretation of variability.
[bookmark: _b2yo6rnlm2ui][bookmark: _Toc185414978]3.3 Variance and Standard Deviation Comparison 
Comparison Across Variables 
The SPSS analysis contrasts the standard deviation and variance of some key variables such as price, bedrooms, bathrooms, floors, waterfront, condition, and view. These measurements express the spread and dispersion within the data, giving one an idea of how differently distributed variables are. 
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Figure 3: Results of Comparison Statistics
The above figure 3 is shows in Appendix A calculated mean, median and mode of price under the comparing variances and standard deviation table. The standard deviation for "price" is 583,686.452, while the variance is 340,689,873,921.340, meaning there is much spread due to the high difference in property prices. For "bedrooms," the standard deviation is 0.904 and the variance is 0.817, implying relatively uniform numbers of bedrooms within properties. Variables such as "bathrooms" Std. Dev = 0.777, Variance = 0.603) and "floors" (Std. Dev = 0.550, Variance = 0.302) have little variation. "Waterfront" has the lowest values of standard deviation at 0.086 and variance at 0.007, as it's a binary variable, showing whether the property is waterfront or not.
Identifying the Variable with Maximum Variability
"Price" is highly volatile, with a standard deviation of 583,686.452 and a variance of 340,689,873,921.340, which greatly exceeds those of the remaining variables (Kortas et al. 2022). The high degree of volatility implies that the house price level is very diverse for this particular data set as it would cover luxury market houses along with affordable housing types. "Bedrooms" and "bathrooms" have the least volatility, hence show regularity in the distributions. These differences illustrate that each variable needs to be analyzed separately to understand its contributions to the characteristics of the dataset. The variability of "price" indicates a housing market that is dynamic and based on location, property features, and other factors related to economic conditions.
Implications of the Variability Observed
The high variability in "price" suggests a diversified housing market and, therefore, is crucial for stakeholders such as investors, developers, and policymakers. This variation reflects the difference in property values driven by factors such as size, location, and amenities. On the other hand, low variability in variables like "bedrooms" and "bathrooms" reflects market standardization in those attributes. For example, the majority of properties fall into the range of two to four bedrooms, which is actually what most consumers prefer. That pattern allows for better decisions; that is, identifying trends, finding a specific market segment to target, and predicting more accurately what properties are demanded in the future.
[bookmark: _e1fe7fi72cgf][bookmark: _Toc185414979]3.4 Correlation Between Price and Bedrooms
Calculation of Pearson Correlation Coefficient
The SPSS analysis is used to calculate the Pearson correlation coefficient, which measures the strength and direction of the relationship between "price" and "bedrooms." The coefficient obtained is 0.189, indicating that there is a positive correlation between the two variables. This value points to a weak but statistically significant relationship. The significance level (p = 0.000) confirms that the correlation is not random chance, as the p-value falls below the threshold of 0.01 (Szentesi et al. 2024). This analysis has been based on 4140 valid data points to ensure the reliability of the computed correlation and its associated significance. The weak association implies that, though bedrooms have an impact, other variables are significant contributors.
Significance and Interpretation of Correlation
The positive correlation coefficient, 0.189, also indicates that with an increase in the number of bedrooms, the price of the house increases slightly. However, at the same time, its strength is weak, and the number of bedrooms does not heavily influence the price solely. The statistical significance (p < 0.01) ensures that this relationship holds strong across the dataset and is not due to random variation. This weak correlation explains how housing markets would depend on a myriad of factors: location, size, and extra features. Only a slight effect of the number of bedrooms on the value of the property is reflected in the observed relationship.
Practical Implications of the Correlation
This weak positive correlation between "price" and "bedrooms" suggests that though the larger homes with a higher number of bedrooms are typically command higher prices, other features contribute much more to the determination of prices for properties (Wibawa et al. 2024). Real estate developers and investors can use this fact to focus on further attributes, such as location and amenities, rather than on the number of bedrooms to capture higher price points. For buyers, the analysis suggests that focusing solely on the number of bedrooms may not provide a comprehensive understanding of property value. These insights enable stakeholders to make informed decisions in pricing strategies and market segmentation in the housing sector.
[bookmark: _grwyc53g8qbu][bookmark: _Toc185414980]3.5 Line Plot Analysis
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Figure 4: Scatter Plot of Price and Bedrooms
The above figure 4 is shows in Appendix B and it is represents the number of bedrooms against the mean price of houses. The data indicates a positive correlation: and again, as the number of bedrooms increases, the mean price does so in most cases. Hence there are some irregularities for estates with low and high numbers of bedrooms, respectively.

Observed Trends in the Plot
The trends plot reveals a pattern of relationship between house prices and bedroom numbers. Most properties fall below $500,000, with 3-4 bedrooms indicating normal size. At $1 million, the number of bedrooms reduces to about 5, indicating different market characteristics. The absence of greater bedroom quantities for costlier houses may indicate builders providing quality amenities and the impact of pricing on housing specifications.
[bookmark: _Toc185414981]4. Overall Analysis Conclusion
[bookmark: _gxr4f0ybl9op][bookmark: _Toc185414982]4.1 Summary of SPSS Findings
The analysis of the housing dataset using SPSS provides some special findings. The mean price is $553,062.88, but the median price of $460,000 is better to use because of the high price skewing from the expensive houses. bedrooms have the least fluctuation with a standard deviation of 0.904 which illustrates that it's a standardized market. The variability in price is the highest pointing to diversity in the housing market. A weak positive relationship of 0.189 of price with the number of bedrooms is an indication that factors such as location and facilities have a greater impact. Indeed, line plot analysis reveals other price-related patterns, where the incidence of larger homes decreases as prices rise.
[bookmark: _882hym3imfx0][bookmark: _Toc185414983]4.2 Significance of the Results in Housing Analysis
The findings from the analysis done using SPSS have proved helpful in understanding the state of the housing market. Mean price variation showed that other factors determine the price of a house other than the number of bedrooms such as location and facilities. The low R-squared value when quantify the relationship between price and number of bedrooms indicates that other factors have probably a much greater effect on property price. Also, standardized bedroom counts indicate market preferences and the line plot shows changes in prices to help real estate stakeholders in pricing mechanisms, investment, and market segmentation.
[bookmark: _d5t5t0wjqyr0][bookmark: _Toc185414984]4.3 Future Applications of the Analysis
The analysis provides a foundation for future research on the housing market and decision-making process, highlighting the importance of factors like place and business climate in price variability. This information can aid real estate developers in producing properties that meet client needs. At the same time, the forecasts of housing trends might help to shape urban development strategies, and housing legislation and regulate the housing market as well as investment practices, based on a better understanding of the current tendencies and needs of populations.
[bookmark: _oqofsg1i9h0a][bookmark: _hq8aguw1f1r6][bookmark: _Toc185414985]Part 2: Discussion
[bookmark: _ub255nszcn5z][bookmark: _Toc185414986]1. Advantages and Disadvantages of SPSS
[bookmark: _giawqse2ottt][bookmark: _Toc185414987]1.1 Key Strengths of SPSS
Ease of Use for Statistical Computations
SPSS is also known as having a user-friendly graphic interface, developed to make statistical calculations easier. It has a menu-based operation system, whereby it can conduct sophisticated analyses such as descriptive statistics, correlations, and also regression analysis without necessarily coding the options. The housing dataset analysis program is an effective tool for professionals, including real estate officials, due to its simple steps and ease of use.
Robust Visualization Tools
The tools for visualizing data presented in SPSS are very powerful and flexible and this enables users to present data graphical features such as Line plots, Bar, Histograms, and Scatter plots to show trends and patterns of the dataset (Mertler et al. 2021). These tools are especially useful for communication of insights and this is evident with samples such as price trends and bedroom distribution. Interactive features also enable the user to filter visuals for a given specific audience to help in the exploration and presentation of results.
Suitability for Large Datasets
SPSS is ideal for huge data sets and therefore can serve real-life applications that require a large set of values. In the case study, the number of housing entries is over 4, 000 and the outputs from SPSS include the computations of mean, variance, and correlation. Its data managing capability makes it reliable and fast which is so vital in fields such as real estate, urban planning among others, and marketing.
[bookmark: _8nknlntsbn3t][bookmark: _Toc185414988]1.2 Limitations of SPSS
Licensing Costs and Accessibility
A major weakness of using SPSS is the cost of licensing the software. This tool is called SPSS and it is grouped under the commercial category which needs to be paid for, its license can be costly for individuals or young organizations. The subscription model of software can limit accessibility, impacting students, small businesses, and researchers with limited resources. It also increases costs over time, making it more expensive than open-source alternatives like R or Python. 


Limited Advanced Modeling Capabilities
SPSS in simple statistical analysis but does not have advanced modeling techniques such as R or Python. It is not flexible enough for complex machine learning algorithms and building customized models. SPSS has built-in procedures, but it may not meet the needs of data scientists or researchers who require special models or deep research in machine learning.
GUI-Dependence for Complex Analysis
SPSS is highly dependent on its GUI, which makes it challenging for users who have to conduct complex analyses (Abbasnasab Sardareh et al. 2021). For users with programming knowledge, the inability of SPSS to match other platforms such as Python or R in terms of robust scripting can hinder the efficiency and flexibility of the analysis process.
[bookmark: _yc84g1w0r8tz][bookmark: _Toc185414989]2. Data Mining Cycle
[bookmark: _c81eohp8n3d4][bookmark: _Toc185414990]2.1 Definition and Stages of the Data Mining Cycle
Data Collection and Preparation
The first stage in the data mining process, therefore, involves the gathering of the data necessary from various sources. With regards to the current case study, the dataset variables are presented as price, number of bedrooms, house age, etc. Data preparation involves data cleansing wherein entries that may not make sense when encoded zero-priced entries, are removed and missing value numbers (Zraqat, 2020). It is necessary to arrange the data properly and to provide proper formatting of the data needed for further analysis.
Data Exploration and Analysis
The next step concerns defining the research and development of a database to look for data patterns and associations. The main descriptive statistics include the mean, median, and standard deviation that summarize the dataset (Tsui et al. 2023). In this case, relationships between price and number of bedrooms and distribution of other variables are also considered. Graphs such as line plots can quickly recognize trends and possibly exceptional values, giving insights into the data construction.
Model Building and Evaluation
During this phase, data mining algorithms are applied to build models for prediction. For the set, models might be used on features to predict housing prices. Evaluation of these models is performed using techniques like cross-validation to assess their robustness and accuracy. For this purpose, metrics include R-squared and mean-squared error.
Deployment and Insights Generation
The last phase is deploying the model into real-world prediction generation, from which actionable insights may be derived. The study intends to assist investors and real estate developers make well-informed choices about market segmentation, pricing, and property development.
[bookmark: _doc6yjibtzso][bookmark: _Toc185414991]2.2 Relevance of SPSS in the Data Mining Cycle
Data Cleaning and Preparation in SPSS
Data cleaning and preparation is the most important phase in the data mining cycle where SPSS is useful. It offers facilities for preprocessing excluding the necessary values, detecting outliers, and correcting typical entry mistakes. In this case study, those properties that are offered at zero prices are filtered and labeled using SPSS to make sure that the dataset is clean and ready for analysis (Yan et al. 2020). Additionally, SPSS enables the conversion of data to a format that facilitates further analysis with precision and totality of the data set.
Statistical Analysis and Visualization in SPSS
When the data is cleaned, then SPSS helps in every statistical analysis and creating visuals of the data. Housing is described by calculating basic vital statistics like mean, median, and standard deviation. Another feature of SPSS is that correlations between price and number of bedrooms can be computed so that a better understanding of the housing market is possible. Line plots and histograms are examples of graphic displays of results that enable one to easily understand trends and distribution patterns of large data sets.
Reporting and Interpretation of Results
The last step of SPSS analysis includes communicating and interpreting the results of the analysis. Reports produced by SPSS always contain the summary information focus such as which traits or characteristics –price and number of bedrooms, in this case, are weakly related and how much variability exists in the housing prices. This information is crucial for property managers, urban development authorities, and market research practitioners as it aids in making informed conclusions based on collected data (Aziz and Aftab, 2021). SPSS thus incorporates aiding in effective technical analysis as well as facilitating the presentation of findings to clients.
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