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Statistical Analysis of USA Housing Dataset using Excel and SPSS
Introduction to the USA Housing Dataset
Use datasets of your choice containing all qualities required for a typical USA housing dataset.
Introduction
Real estate analytics can be challenging and requires expertise in data analysis. Managing extensive data helps us understand customer behavior and conduct detailed market analyses. We need a suitable dataset featuring USA housing statistics, including dependent variables like prices, zip codes, and county, along with independent variables such as home age and property area. (Olu-Ajayi et al.2022)
Our dataset features comprehensive USA housing data with over 6,000 properties from 46 states. It includes 20 entries and seven updated variables for analysis, such as square footage, home age, and land sizes. The dataset provides GPS data for cities, aiding in visualizing home distribution. Key metrics include home price, land size, home age, living area, garage availability, zip codes, city names, state names, and GPS coordinates. This data offers insights into city locations and house prices. To measure housing lifespan, systematic random samples will be used for averages. Statistical analysis will compute mean, median, mode, and standard deviation, ensuring accurate interpretation. High data quality is crucial for drawing accurate conclusions, and a thorough explanation of the data collection context will affirm its suitability for rigorous analysis. (Rojas et al.2022)
Structure
Section A deals with basic statistics, such as mean, median, mode, and standard deviation. Section B deals with statistical tests, such as regression and hypothesis testing. You can focus on one of the sections in order to elaborate on the analysis in a broader context. (Ramachandran & Tsokos, 2020)(Arel-Bundock et al., 2024)
Data Quality
Despite the datasets being relatively clean, some columns contain noise that can be problematic. For example, if the record of a house's condition in Dallas is missing, the data becomes questionable and needs recalculation. Another issue is the latitude and longitude figures for the country. Data quality problems are identified through checklists based on this information. Before generating insights and analytical graphs, thorough data cleaning is necessary to eliminate errors. Categorical fillers can be used for house types as 50 percent of the data is unknown, with the address being a suitable choice over price. This analysis leverages Excel Data Analysis and SPSS tools. (Gozalo-Brizuela & Garrido-Merchan, 2023)
Overview of the Dataset Format (XLS)
The dataset in XLS format contains 604 records of housing units, described by 21 variables. Each column represents an attribute, and each row represents a housing unit. The first worksheet provides a codebook explaining the variables, while the second holds the dataset for analyses throughout this series. (Sammour et al.2024)
This dataset is compatible with Excel, allowing for efficient data manipulation like subsetting and filtering. Users can sort records by specific attributes and perform straightforward tasks, such as flagging records meeting certain conditions or targeting them for oversight. This setup minimizes the need for extensive statistical evaluation and requires little preprocessing for visual analysis tasks like scatter plots. (Parekh & Trabucco2024)
One advantage of the XLS framework is that the statistical software allows direct importation of XLS files, reducing integration complexities. This eliminates the need to merge data across files, as we can import the XLS file and its worksheets directly for analysis. The dataset's shape is compatible with XLS format, which integrates well with typical big data storage formats, making it suitable for a benchmark competition dataset. (Darzé et al.2023)
Statistical Analysis with Excel
The mean, median, and mode are crucial for understanding central tendency in data. The mean offers an average, the median shows the middle point, and the mode identifies the most frequent value. Such measures aid investors in making informed decisions based on housing market characteristics. Variance and standard deviation improve our understanding by quantifying data spread, allowing risk assessment of investments. Analyzing these statistics helps identify trends and patterns that shape our housing market strategies. (Izah et al.2023)
Mean, Median, and Mode Calculations
One of the first steps when examining a dataset with a dependent variable is calculating measures to describe it. Mean and median indicate central tendency, while mode reveals the most frequent value. Any programmer can compute these using statistical packages. The subsequent discussion explains the significance of these measures and how to calculate them. (Hu et al.2024)
The mean is a weak measure of central tendency, as outliers can greatly impact it. For instance, a manipulated maximum house price can skew the average. Even small changes in data can alter the mean, rendering it unreliable. This is problematic in housing price studies, where extreme values can distort the average representation. (Farine & Carter, 2022)
Standard Deviation and Variance Comparison
Synthesizing these values clarifies their meanings. A range of homes suggests varied pricing, while a median of 147 indicates a balanced market. With an average home price of about 192, the median aligns closely with this average rather than extremes. Standard deviation and variance are vital in real estate analysis, showing data spread and pricing variation. Analyzing these values helps understand data variability, crucial for decision-making. High variance and standard deviation signal diverse pricing, whereas low values indicate stability and reduced risk. (Rogoff & Yang, 2024)
Interpretation of Statistical Measures
The subject of statistics is the analysis and interpretation. It is necessary to learn the interpretation of the statistical measures calculated in descriptive statistics. It may help in identifying trends and patterns in the dataset. The ideals could give you wrong perceptions to make decisions when it comes down to the real estate world. (Maheshwari et al.2021)
Statistics textbooks often assume normal data distribution, neglecting real-life complexities. Understanding the meanings of mean, median, mode, standard deviation, and variance is essential. The mean represents a ‘typical’ price in urban studies, suggesting expected values from varied homes. However, knowing the mean alone (e.g., $180,000) is not enough without considering the median or mode. Equal values suggest normal distribution. While mean and median may seem close, the mean is skewed by high-priced homes, indicating greater value similarity. Later, it was observed that the mean was higher than the median house price. (Subhanij et al.2024)
When the mean selling price exceeds the median, the price distribution is non-normal and widely spread, resulting in differences among mode, median, and mean. In real estate, the mean shows feature distribution; attractive properties entice more bids for faster sales. Therefore, linking features to price is crucial; a future mean below the purchase price signals an imbalance despite high overall prices. (Faraz et al.2023)
When a larger portion of the dataset falls between the mean, median, and mode, it suggests skewness towards lower values. In real estate, these measures lack context when viewed alone. The mean price of $190,000 warrants exploring properties sold above it. Data visualization tools like histograms and scatterplots are essential. Avoid relying solely on statistics, and critically analyze statistical results, as they can be misleading. (Mathotaarachchi et al., 2024)
Data Presentation in Excel
Correct evaluations in statistical data presentation are crucial for understanding. Emphasizing accurate analysis provides valuable insights. Visuals like tables and charts improve comprehension. Data is usually in tables, yet graphs simplify the information. Each tool has a unique purpose, so visualizations must be clear and straightforward. (Bartram et al.2021)
Writing must be simple and clear. Charts will analyze variable frequency. The wizard aids in creating charts for data visualization. Tables organize information with headers. They are tidy, with centered titles and left-aligned contents. (Leite et al.2024)
Demonstration of Excel Functions
Excel provides functions for data manipulation, including combining and splitting fields, calculating statistics, managing storage, and creating charts, which are essential for accuracy and efficiency. (Bharadiya2023)(Venkataramanan et al.2024)
Excel offers built-in data manipulation functions. The CHOOSE function retrieves values by position, while INDEX and MATCH are helpful too. The Data Tab enables splitting data by criteria and converting text or number columns, improving dataset manipulation and statistical calculations.
Record all cell locations for the split operation as demonstrated in our Excel example. On the Data Tab, select the text-to-column option; in the pop-up, choose Delimited, then Tab, and click Next. Confirm with OK and select the format for the split data. Practicing data management aids in manipulating datasets, calculating mean, median, variance, and creating pivot tables or histograms. (Belete & Huchaiah2022)
Usage of Pivot Tables and Charts
Pivot tables in Excel are crucial for analyzing large datasets, helping users focus on specific details. They summarize data and allow flexible queries on variables like area and bedrooms. For example, USA housing data can be examined by VIP number tiers from 400 to 350 inches squared, considering price and bedroom categories. (Vaidynathan et al., 2023)
Excel enables the creation of pivot charts that showcase trends in datasets through pivot tables. These interactive charts summarize data, reflecting changes in their pivot tables. For example, a chart can depict the correlation between house prices and bedrooms. Pivot tables and charts are essential for analyzing data, highlighting trends and visualizing variables. Excel charts typically feature measured variables on the vertical axis and time on the horizontal axis, using various formats like bars, pie charts, lines, scatter plots, stock, and doughnut charts. (Choudhary et al.2024)
Statistical Analysis with SPSS
This section uses a statistical package for in-depth analysis of the USA Housing Dataset, utilizing its extensive functionalities. It can operate under strict conditions to identify and analyze data that fulfill assumptions for various statistical tests. This guarantees valid relationships, normal distribution, and minimized multicollinearity and heteroscedasticity, which are crucial for reliable research and informed real estate choices. (Subhaktiyasa2024)
In the Model Results sub-chapter, five selected tests will be conducted after necessary data preparation. Input data requirements differ among software; some can handle specific formats, while others need all data to be numeric with a defined scale. To optimize predictive modeling, it's vital to maximize numeric data's rows and columns. Thus, textual and ordinal data must be converted to numeric, and missing data must be addressed for effective analysis. (Prabadevi et al.2023)
Correlation Analysis between Price and Number of Bedrooms
Correlation is a statistical method for analyzing relationships between variables, particularly independent and dependent ones. Tools like Excel and SPSS aid in this by revealing direction and strength. Using a housing dataset, we analyze price and bedrooms with SPSS, presenting a table with 500 samples that calculates significance and Pearson correlation coefficients. The Pearson coefficient is 0.540, indicating a moderate positive relationship between bedroom count and price. Coefficients range from -1 to 1, with positive values showing direct relationships. This analysis confirms that homes with more bedrooms generally sell for higher prices, highlighting the significance of direction, strength, and significance evaluation. (Ibrahim et al.2024)
Scatterplot Generation and Interpretation
After validating the variables, scatterplots for Bedrooms and Lot Area are created using Plot – Scatter. The plot shows Bedrooms on the horizontal axis and Sale Price on the vertical axis, indicating a positive trend; as Bedrooms increase, Sale Price generally rises. However, descriptive statistics can be misleading. Sale Prices of 3000, 130000, 190000, and 40000 are associated with bedroom counts of 1 and 0, while homes with 6 bedrooms sold far more than those with 10, which is unexpected. (Chikhmous & Rahman, 2024)
The scatterplot helps identify outliers that can skew analyses. Though not part of this analysis, scatterplots are vital for exploring relationships between binomials. Cleaning the dataset of missing values in both independent and dependent variables is essential prior to creating a scatterplot. This visual can reveal patterns not apparent in raw data or statistical outputs. Combining visual and statistical results is crucial for definitive conclusions. However, observing a relationship in the scatterplot is not enough; correlation measures must be examined as well. (EskandariNasab et al.2024)
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Section 2: 
Comparative Analysis of SPSS and Excel in Data Analysis: Advantages and Disadvantages
1. Introduction to SPSS and Excel
SPSS originated as mainframe software in 1968 and later evolved into a user-friendly PC version for Windows. It serves professionals in Social Sciences—marketing, psychology, sociology, geography, and health services—allowing them to gather, calculate, and interpret numerical data while applying statistical techniques. In contrast, MS Excel is business-oriented, targeting users needing to analyze numbers, create graphs, and display summaries in matrices. Excel caters to data handlers rather than those focused on in-depth statistical analysis, although it does include some statistical functions. (Pratama & Putra, 2024)
Despite the advances in software capabilities, both SPSS and Microsoft Excel are still widely used in academic and commercial organizations. To make a comparison, understanding the historical and current state of technology for both of these programs has significant implications for researchers and practitioners in academia and industries. When conducting data analysis, all users, depending on their roles and needs for data analysis, can employ SPSS, Excel, or even both. However, the capability in data cleaning, computing descriptive statistics, charting, and most importantly, statistical analyses between these two software tools is quite different. As a result, choosing the best software is critically important for professionals using these software tools in their data analyses. (Chen & Pang, 2023)
2. Advantages of Using SPSS for Data Analysis
There are several advantages to using SPSS for data analysis. SPSS is primarily appreciated by users for its comprehensive range of statistical features and tests. One standout feature of SPSS is its user-friendly interface, which is relatively easy to use for those who have a solid understanding of basic statistics. SPSS can also be used as a graphical interface for users who do not understand syntax or need to use it for rapid data analysis. Another advantage of SPSS as a comprehensive statistical analysis tool is the software's robust statistical capabilities, as well as its advanced theoretical and analytical techniques. SPSS has advanced features that help researchers and analysts in interpreting and reporting results, such as automatically suggesting the best model or data representations to use. (Lv et al.2022)
Undoubtedly, one of the key benefits of SPSS is its capacity to handle large datasets quickly and effectively. The user-friendly interface does not require the use of syntax for even complex operations when using this software. Its sheer scope and breadth of built-in statistical tests and procedures for nearly any research design, as well as statistical modeling, make it stand out. As a result, every researcher or analyst who needs accurate results for their data should consider using SPSS for data analysis. Because SPSS is a specialized analysis tool for scientists, its interface makes it suitable for scientific readings with an interface so successful that it has been deemed the 'Excel' for scientists. Generating reports in SPSS is good and full of data presentation and interpretation. It has users who regularly share new skills and discuss questions with a wide range of expertise in this area. This signifies that it is widely employed in surveys of individuals or entities involved in culture. (Valli2024)
3. Disadvantages of Using SPSS for Data Analysis
SPSS is an advanced solution for analyzing data, but it has some drawbacks that make it not suited for everyone. First and foremost, cost can be an issue. Due to the fact that SPSS is a sophisticated data analysis solution, a license to use it can be expensive. This can make it cost-prohibitive for a small organization to use. Furthermore, the solutions included in an SPSS Statistics package are neither modular nor scalable. Users are required to purchase the entire SPSS Statistics package or none of it. Due to this, it may not be the best fit for many organizations. In addition, while there are free SPSS data analysis packages, these do not include software support services, and these services can be far too expensive for independent researchers to use. (Schmidt et al.2020)
SPSS is an advanced statistical software known for its steep learning curve. Although more user-friendly than some alternatives, mastering it takes considerable time, making it unsuitable for organizations needing quick data analysis. Users often can't utilize it immediately post-installation. Consequently, SPSS may miss opportunities when customers seek to make initial steps, such as creating dashboards or simple reports for insights. In high-pressure situations, quick analysis methods are more beneficial. SPSS is inadequate for researchers desiring custom programming or scripting for speedier, advanced analysis. Additionally, its performance speed can lag compared to other tools, resulting in slower responses during data analyses. The software sometimes compresses extensive information into single cells, leading to output clutter. Furthermore, SPSS lacks integration with other tools and cannot perform comprehensive analyses with advanced clustering algorithms, infrastructure, or industry-specific templates. (Ugbebor et al.2024)
4. Practical Examples of SPSS in Data Analysis
The SPSS system features a help tool named Answer Wizard, which identifies numerous analyses and data reduction techniques categorized into 16 major types, from analysis of variance to chi-square tests. This paper focuses on three relevant categories: 1. Multiple-choice and nominal data: Enables statistical tests on nominal data, including chi-square tests of independence and measures of association. This is relevant for psychology, healthcare, and social sciences. 2. Regression: Facilitates various regression analyses such as standard linear, binary, and multinomial logistic regressions, crucial for developing predictive models in marketing, finance, and engineering. 3. Reports: A tool for generating reports from data files, valuable in any research needing data output from SPSS. The examples presented here illustrate the application of SPSS in analyzing varied data sets, created specifically for this paper. (Silitonga et al.2024)
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