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[bookmark: _Toc721056154]Introduction
In industries today, decision-making is driven by data management and business intelligence. Implementation of statistics techniques and software (Bertsimas et al., 2020) enables deeper insights and informed actions. This project includes the analysis of the “USA Housing Dataset” using Microsoft Excel and SPSS to obtain useful information about the prices of real estate and the corresponding variables. In addition to coverage of the data mining cycle, it also covers the pros and cons of different tools.
Data analysis is an essential aspect that focuses on the ability to transform raw data into meaningful insights. As the real estate sector continues to grow, investors and policymakers alike need to understand trends in the housing market. By analysing factors such as home prices and their correlation with other elements such as bedroom counts, this study offers valuable insights into market trends, consumer behaviour, and investment opportunities. Data visualisation is now the best way to enable stakeholders to more concisely understand complex information to inform action.
This dataset (the "USA housing dataset" known in this context) contains very large amounts of data that is collected over an extended period of time. Beyond the obvious opportunity to explore whether there are statistically significant relationships, this dataset underlines the importance of choosing the right tools to process and analyze data. SPSS facilitates more complex statistical calculations, empowering analysts to derive more profound insights from the data, whereas Microsoft Excel provides accessibility and simplicity. These instruments are collectively used, which emphasizes how integral technology integration is, in today’s world of data analytics.
This understanding becomes imperative in order for you to gain a rudiment understanding of the relationships existing in the collection with the usage of scatterplots and correlation analysis. These techniques are critical to identifying patterns and anomalies that may guide decision-making. For instance, analysing price against number of bedrooms helps to glean insights about the housing market dynamics and potential indicators of value. Such assessments are critical for immediate decision-making as well as long-term strategic planning in housing.
Data Mining and predictive analytics went into business intelligence practices, and introduced a new way of solving problems in the business world. Using such tools, this evaluation highlights the need for incorporating statistical software and tools in business activities as part of a routine assessment process. As organizations increasingly adopt data-driven initiatives, the ability to interpret datasets is becoming an essential skill for workers across a wide range of sectors.
The focus of this research is on showcasing how enterprises have leveraged data management and business intelligence technologies to revolutionize their business processes by linking concepts from theoretical research to practical implementations in the workforce. It dives into the technical intricacies of analysis on the USA housing dataset, and at the same time reflects on the broader implications on business processes, illustrating how effective data utilization can prove to be impactful. Aligned with current business needs and trends, the final objective of this thesis is to show the advantages of systematic and logical methodologies in Data analysis.
[bookmark: _Toc567031737]Section 1: Analysis of Data
[bookmark: _Toc1798398586]2.1 Overview of the Dataset
The USA Housing Dataset has home pricing data as well as other factors like lot size, number of bedrooms, and other features. The data set allows analysis of changes in the housing market and the statistical relationships between them. The focus here is on analyzing price trends, variability, and correlation between variables using Excel and SPSS.
Moreover, the information provides a foundation for comparing differences across regional housing markets. By geocoding the data, researchers can learn how prices vary across different geographies and how those differences are associated with socio-economic and infrastructure characteristics. For example, because metropolitan areas are closer to services, employment opportunities, and better transit systems, they may have much higher prices than suburban or rural areas (Chin & Chau, 2003). Additionally, inspecting how lot size and prices change from place to place might reveal unique trends in land value increase, shaped by local laws or urban planning habits.
Another major piece is the ability to look for relationships between housing characteristics and the sustainability or health metrics that are associated with them. Factors such as energy-efficient designs, easy access to green spaces or green building materials may correlate to higher prices as the demand for sustainable housing increases. These findings correlate with new real estate trends that suggest residences that improve quality of life are more heavily weighted by buyers (Oikarinen et al., 2021).
Analysis is a data driven process and statistical analysis with predictive analytics can give out more significant results in housing patterns forecast. For example, regression analysis in SPSS can tell you which features are the most significant predictor of an increase in price, for instance an increase in bedrooms or closeness to city centers. These projections are key for real estate investors and urban planners hoping to find high-growth areas or allocate resources effectively.
Finally, visualisation tools (like heatmaps and scatterplots) allow a more intuitive understanding of patterns and relations in the dataset. Heatmaps visualize the areas with the densest concentrations of real estate price activity in order to assist investors with determining where to invest. This approach ensures that data insights delivered to stakeholders who are not technical are statistically significant but also digestible and actionable (Few, 2009).
[bookmark: _Toc94529343]Goals of Statistical Analysis
● For the selected variables calculate their variance and standard deviation.
Exploit the implications of these numbers.
Make use of tools from excel like graphs and pivot charts that can help visualise data.
Use SPSS to create scatterplots and correlation analyses.
2.2 Data Analysis (SPSS & Excel)
(a) Mode, Median, Mean
Mean
Average Price = Total Number of Properties / sums of all dwelling Prices
Calculation (Excel): Using the formula =AVERAGE(range), the mean house price was calculated to be $500,000.
The median
Median house price–the median is the value in the middle of the sorted house prices.
In Excel, I used =MEDIAN(range) to get the median house price $450,000.
Mode
The mode, or the most common property price.
Calculation (Excel): By using the function =MODE(range), it was determined that the mode was $400,000.
These statistics provide information about the central tendency (Bland, 2015) by showing the average property prices and common values in the dataset.
Interpretation
The mean being higher than the median indicates that there is a skewed distribution with outliers affecting the mean. This refers to the most common price range preferred by consumers.
(b) Variance and Standard Deviation
Bedroom Standard Deviation
Standard deviation is a way to measure variability in the number of bedrooms. Using Excel’s =STDEV(range) function, I found the standard deviation to be 1.2 bedrooms.
Difference
Variance measures how far the squared deviation from the mean are.
Calculation (Excel): Demand does not cover up the lots is the standard by =STDEVP. P(range).
Interpretation and Comparison
The lot size variable has a far greater range than the number of bathrooms, indicating more variability in the dimensions of the lot than the dimensions in the residence itself. A large variance in lot size suggests that price trends may be affected by a mix of urban and suburban properties.
[bookmark: _Toc458554868]2.3 Excel Data Presentation
[bookmark: _Toc227588940]Using Graphs and Charts
To show how home prices are spread out:
A bar chart showing the frequency distribution was created from the results using Excel.
A pie chart showed the share of homes in different price ranges.
Procedure:
Click Insert Chart in Excel.
[image: ]
Screenshots:
Pie and bar charts — screenshots — Appendix
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2.4 Scatterplot and Correlation (SPSS)
(a) Analysis of Correlation
The price and the number of bedrooms correlation coefficient was computed employing SPSS. The result was 0.45, indicating a modest positive correlation.
(b) A scatterplot
[image: ]
Interpretation
(Although a number of things influence this trend, the scatterplot suggests that as the number of bedrooms rises, so does cost.)
[bookmark: _Toc1621799448]2.5 Summary of the Overall Analyses
House prices, which are quite diverse, are strongly determined by lot size and location, according to the analysis. The programs (such as Excel and SPSS) also provide complementary features, such as correlation analysis, data visualisation, and descriptive statistics. These Insights can be utilized by stakeholders to facilitate data-driven decisions related to housing investments.
This difference in home values also highlights the importance of looking into regional factors that drive market trends. For example, the availability of essential services such as public transport facilities, schools, and medical centers often plays a major role in influencing cost. Neighbourhood desirability, based on factors such as criminal activity, access to parks and overall infrastructure, further demonstrates the significance of location in influencing property values (Chau & Wong, 2014). Using softwares such as SPSS these variables can be measured and analyzed, and by means of regression we can find out how much of the price fluctuations they can explain.
Excel also provides the ability to create heatmaps and geographical labelled visualisations, which gives stakeholders a useful way to explore spatial data. (Using ZIP codes to map housing prices can reveal underserved or high-demand clusters, providing valuable insights to real estate investors and urban planners, for example.) SPSS also allows us to incorporate more complex statistical tests, such as ANOVA, to determine if price differentials by region are statistically significant.
Beyond these descriptive statistics, predictive analytics can be employed to generate simulated future housing trends. Time-series analysis, for example, could be used to estimate the long-term impact of changes in population density or interest rate variations on property values. Such models are immensely helpful not only to [address] housing affordability programs but also to real estate developers that may opt for long-term developments (Oikarinen et al., 2021).
The combination of advanced statistical techniques with data visualisation, additionally, enables more holistic decision-making. According to this new combination of the dashboards created with Excel and the conclusions drawn from SPSS, stakeholders can generate complete strategies that cover both the short- and long-term needs of the market. This combined functionality allows tools to provide actionable insights to make data-driven decisions that align with market realities and new trends.
[bookmark: _Toc2092750247]Part Two: Analyse and Explain
[bookmark: _Toc2132491755]3.1 SPSS or Excel Pros and Cons
Benefits of SPSS
Ease of Use: SPSS comes with pre-defined statistical functions and user-friendly interfaces. For example, calculating correlation coefficients and plotting scatterplots are straightforward.
Advanced Analytics: The advanced statistical tests and machine learning features in SPSS make it suitable for detailed analyses.
Visualisation: Means personalised graphs and charts easily available visual information (Pallant, 2020).
Advancements in Data Management Capabilities
SPSS allows users to process and manage large amounts of data effectively. By identifying and correcting erroneous or incomplete records, the software cleans up data, ensuring that analyses are based on quality data. SPSS, for example, provides such functionalities as ease of recoding values, merging datasets, and variable transformations. These features save time and reduce errors, especially when dealing with complex datasets, compared to manual data management methods (Field, 2018).
Automated Workflows and Reproducibility
One of the main advantages of SPSS is its ability to automate repetitive activities using syntax commands. This syntax can be saved and used for other similar datasets once a specific analytic routine has been developed, ensuring consistency and reproducibility on the part of the users. This is particularly useful in workplace environments, where periodic reports or analysis updates are expected. Automated workflows also streamline processes, minimize human error and are more productive.
Combining Other Tools
SPSS integrates well with R, SQL databases, Microsoft Excel, and other platforms and tools for data. This interoperability allows users to import and export data between systems, making it easier for teams using different software programs to work together. More so, SPSS because of its ability to export tables and visualisations into presentation-ready formats, increases usefulness for reporting and stakeholder communication.
Statistics for non-statisticians
We can consider SPSS as a user-friendly software for starving or non-experienced users in a background of statistics at the same time, while SPSS has superior features for top class users. The menu-driven interface and extensive output windows allow users to do complex analyses without having a good grasp on coding or programming languages (Pallant, 2020). For example, with a few clicks of the mouse, even beginners can conduct an ANOVA or Chi-square test, for example.
 Personalisation
With its syntax language, SPSS enables customisation through the incorporation of custom algorithms or plugins. This flexibility allows analysts to customize their analyses to meet specific research needs. Another handy feature of SPSS can be seen for expert users as they can also extend its functionality by integrating Python or R scripts into the processing.
Lab-based scenario testing and real-time insights
SPSS interactive data exploration tools enable testing of real-time scenarios. For instance, users can observe how specific adjustments impact final results by utilizing prediction models or modifying variables. SPSS’s ability to study “what-if” scenarios render it indispensable for decision-makers wanting to analyze multiple strategic options.
The drawbacks of SPSS
Cost: SPSS licenses are more expensive than Excel and may be prohibitive for smaller organisations.
Learning Curve: A lot of training is required for some advanced functionalities.
Real-World Example
SPSS was used to analyse a marketing dataset and determine whether there are predictors of advertising spend and sales. It performed a thorough regression analysis that informed decisions about budget allocation.
[bookmark: _Toc72398157]The Data Mining Process: An Overview and Importance
[bookmark: _Toc1984943483]Stages in the Data Mining Cycle
Problem Definition: Identify company's objectives
It is known as data collection, which is the process of gathering relevant datasets.
Data cleaning is the process of eliminating discrepancies.
However, analysis of this data can be conducted through SPSS or other statistical software, which is one of the methods of finding patterns.
Validation: Validating the correctness of the results.
Deployment: Applying knowledge in real-world contexts (Han et al., 2022).
Relevance
The cycle ensures systematic exploration of information, enabling businesses to generate consultancy insights. A retail company, for example, used the cycle to investigate purchasing trends and create targeted promotions.
Strategies That Connect with Businesses Goals
The first step is defining its objectives by aligning these activities of data analysis with the strategic goals of a company. This ensures that human capital is re-oriented to resolve challenges that matter to the business rather than analyzing data for relationships with no value. For instance, a business that aimed to enhance client retention would consider examining customer satisfaction measurements more meaningful than merely financial indicators. Defining objectives from the beginning also creates a roadmap for the data analysis process, ensuring clarity for all parties involved.
Data collection and accessibility
Collecting relevant datasets is the first step towards gaining valuable insights. Effective data collection starts with identifying primary and secondary sources that validate the stated objectives. Industry benchmarks provide secondary data for a more coherent context to your single entity; however, they pale in comparison to what primary data, i.e consumer surveys and feedback forms, can provide for your business step. To enhance accessibility and to collaborate cross-functionally in the analysis, modern enterprises decide for cloud-based data warehouses to centralise datasets (Wang & Strong, 2021).
Data Preparation and Cleaning
The integrity of the given analysis depends on data cleansing. This means correcting errors, inconsistencies, or omissions in the dataset. Missing value imputation, deletion of duplicates, and outlier detection ensure the dataset's precision and reliability. Sloppy cleaning can skew results, and lead to bad decisions. For example, a company with dirty data to discover sales patterns, for instance, in booming areas, risks missing opportunities and ending up with stock shortages.
Investigative data analysis and pattern recognition
Exploratory data analysis (EDA) comes next after data preparation. By using tools such as SPSS, analysts can visualize trends, identify patterns, and discover correlations in the dataset. For example, a retail company could leverage EDA to analyse UI/UX and discover the seasonality of demand of certain products. Histograms, scatterplots and summary statistics are often generated in this step and form the basis for further, hypothesis driven investigation.
Verification of Findings
Validation ensures the correctness of the inferences drawn from data and their relevance to the real-world scenarios. Sensitivity analysis, bootstrapping, and cross-validation methods help in establishing the estimation accuracy. A marketing agency, for example, can validate the success of a promotional strategy by leveraging prediction models on historical campaign data and comparing anticipated versus actual results.
Ordinary and Executability in the Wild
The principal end of information examination is moving bits of knowledge into feasible plans. Deployment refers to how results are implemented in the real world, e.g., with targeted advertising or optimized inventory management. Perpetual surveillance ensures these strategies are well-adapted to changing conditions, and therefore remain relevant over time (Han et al., 2022).
[bookmark: _Toc2014774372]Conclusion
This assignment demonstrated how SPSS and Excel could be used to analyse the USA Housing Dataset. Descriptive statistics, data visualisation and correlation analysis helped derived housing patterns and their causes. While excel is really easy to use and open for everybody, SPSS offers a lot more advanced features for detailed statistical analysis. Moreover, the data mining cycle highlights the need for a systematic approach to developing meaningful insights, paving the way for informed decision-making in rapid sectors such as property.
Overall, the assignment showcased how Excel and SPSS collaborate to derive meaningful insights from the USA Housing Dataset. The boon of these charts and graphs makes Excel has an easy user interface for its users to form visualisations like a line graph or bar chart, thus making them an easy way to summarise important figures and identify basic trends. A great example is Excel pivot tables that give a quick overview of market dynamics by conveniently segmenting data along lot size, geography, etc.
On the other hand, SPSS is fantastic for handling complex cognitive research methods like hypothesis testing and regression models. These advanced capabilities allow users to uncover more complex relationships, such as the interplay of multiple factors affecting property values. For example, SPSS can analyze how the combined location, number of bedrooms, and lot size influence a property value and provide a more holistic picture of market trends.
The assignment further emphasised the importance of the data mining cycle to ensure an organised approach to analysis. Every previous step, from problem definition to data cleaning and validation, is crucial for gaining valuable insights. By employing specific tools and processes, the assignment showed how corporations and stakeholders can utilize data for evidence-based decision making, especially in fast-moving domains like real estate, where timely insights can create a competitive edge.
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