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[bookmark: _Toc182821836]Part 1: Analysis
Understanding the principal factors shaping the housing prices in big cities in the US would have been greatly helped by the USA housing dataset. It includes details about factors such as price of the property, floor space, area of land, bedrooms, bathrooms, and construction year. This dataset provides a full-fledged resource for investigating the market dynamics, establishing connections between property characteristics and price, and identifying factors that contribute to value or affordability in the real estate sector  (Larson-Hall, 2010). Knowing this empowers potential buyers and investors to make informed decisions based on the truth of the matter. Analysing this data employs two technologies, Microsoft Excel and IBM SPSS. Excel is easily accessible, adaptable, suitable for descriptive stats and data-managing. It has a fairly intuitive interface and support for pivot tables and basic visualization features that are suitable for learning data analysis (Maria, 2018). In contrast, SPSS offers strong statistical capabilities and better support for deeper analysis. Correct results arise from its ability to conduct complex statistical analyses about scatterplot building and correlation. When we combine the features of a variety of technologies, we can study them thoroughly to find patterns and some practical tips for the US housing market.
Descriptive Statistics: An Interpretative Research Agenda. 
Understanding the home market dynamics and pointing new homebuyers the right way are based on understanding how crucial elements of the housing dataset are distributed. This example illustrates some of the major trends and variances within the data for the variables of price, square feet (living and lot), bedrooms, and bathrooms. (Orlovskyi, A Kopp, 2020). 
· Price
The average house price is $553,062.88, the median price is $460,000.00, with an extremely lopsided distribution of value-added properties driving up the average. House values vary tremendously based on a normal deviation of $583,686.45. This is affirmed by the huge price range between $0 and $26,590,000. These extremes show that the dataset is made up of properties that are both very cheap and extremely expensive. Such variables as property size, geographical location and uniqueness could all contribute to this variance. 
· 2. Square Footage of Living Area
It is skewed towards the right with an average square footage of 2,143.64 sq ft  slightly higher than the median of 1,980.00 sq ft, and with a standard deviation of 957.48 sq ft, it gives living space that ranges from 370 sq ft to 10,040 sq ft. This spectrum demonstrates that the market caters for small apartments for couples or singles and large apartments suitable for families. 
· 3. Square Footage of Lot
Lot amounts exhibit more variety.  Although the median lot size is 14,697.64 square feet, the average lot size is 7,676 square feet. It suggests that a number of important elements, be it country estates or fancy homes, shape the average. From 638 to 1,073,580 sq ft, the massive range manifests the way the collection combines sprawling rural mansions and city homes on small estates. This diversity means that land size is strongly influenced by geography and property type. 
· 4. Bedrooms
They average 3.40 bedrooms per dwelling, and almost match it to the median 3 bedrooms. This harmony suggests that most homes would be adequate for a typical family size. Based on the number of bedrooms 0-8, consumers looking for a small, basic house or a big home with a great number of beds will have options. As the standard deviation is 0.90 bedrooms, differences are very small; the vast majority of houses have roughly the same number of bedrooms. 
· 5. Bathrooms
The same goes for bathrooms which have an average of 2.16 and a median of 2.25. A standard deviation of 0.78 indicates less variation in toilet share. From 0 to 6.75 bathrooms, the range showcases options both for the minimalist buyer and those who desire luxury-oriented houses with universal facilities. 
Effects of Findings
Buyer demographics, area, and type of property have obvious effects on the sheer variation of the data shown in descriptive statistics. Its clear pricing and lot size disparities reflect the subdivision of the housing market into specific niches that serve the various consumer desires and price ranges (Massaro, V Vitti, A Galiano, A Morelli, 2019). Three-bedroom, two-bath homes reflect average family living, however, differences in larger homes or expensive features propel the high-end segment. 
Even though higher incomes would demand bigger, luxurious houses, prospective buyers might find affordability tied to smaller lots and less bedrooms or bathrooms. Building on this, more targeted studies such as trends visualizations and correlations allow you to see what factors affect the price of a property.
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Visualization and Trends Analysis
The ability to visualize the correlations of house prices with factors such as bedroom/bath/square feet/construction year is a great way to get a handle on how the housing market works. Here we delve deeper into the scatter plot patterns. 
· Price vs. Bedrooms
The scatter plot suggests that property prices tend to increase as bedrooms increase despite this not being a completely linear relationship. One instance would be:  
· Basic features in three-to-four-bedroom apartments run the gamut from moderately priced to high-end. 
· Five bedrooms and above are regarded as more costly houses, meaning larger homes tend to appeal to buyers with high incomes. 
· When compared to houses of the same size, homes with fewer bedrooms (i.e., 1-2) vary in ways that are sensitive to the effect of other factors, such as the amenities or geographical area. (NHZ Abai, J Yahaya, A Deraman, 2019).
Trend Analysis: Bedroom size is a key economic consideration, but it isn’t the only one. Smaller homes that can fit their space requirement might catch the eye of the budget buyer because it can satisfy them. 
· Price vs. Bathrooms
The scatter plot indicates that property value and toilet capacity are correlated reasonably well. 
· Available at varying prices, two- or three-bath homes are very sought after. 
· Luxury houses that sell for over $1 million typically have more than three bathrooms, which bolsters their magnificence. 
· While they are rare, houses with fewer bathrooms (1 or 1.5) have higher costs, likely because of great sites or some other critical aspect. 
Trend analysis: For those who want the economy, look for smaller bathrooms in houses. On the other hand, buyers of expensive houses should make sure to take a look at apartments with lots of bathrooms first as they often qualify for the higher end dwellings (Llave, 2018)


· Price vs. Square Footage (Living Space)
There is a clear, positive correlation between the price of a home and its square footage on the scatter plot: 
· Typically costing over $1 million, houses over 4,000 square feet of living space are in the top end of the spectrum. 
· The trend indicates that housing space is the main determinant of house prices because it is always priced higher than its size. 
· Residences under 1,500 square feet are ideal for a less-budget customer. 
Trend Learning: To a value-first perspective, larger homes offer potential for steady growth in the long run. Although smaller houses could be more affordable, in highly competitive markets they might limit appreciation opportunities (Maria, H., (2018).
· Price vs. Year Built
While the connection between house price and construction year is murky, it makes for a fascinating research question: 
· Designed to the highest level of contemporary ideas, features and architecture, modern homes (built between 2000 and now) usually charge more. 
· Older houses (pre-1970) clearly exhibit a price differential that reflects factors that shape value, such as historic significance, location and refurbishment. 
· Evaluation of the Market: Buyers who are looking for an older home may find it cheaper, and those looking for a new house need to pay a premium. Modernised old houses can offer both convenience and affordability. 
General Trends and Recommendations
· More bedrooms and bathrooms may be more desirable, but buyers need to balance these features against what they actually need to avoid overpaying. 
· To the purchaser, living space plays a fairly important role as it greatly affects pricing. If you live in an area that has a constant price growth, large homes are more investment friendly. 
· Built year: Modern homes may have modern amenities, but they come at a premium. The old houses reconstructed could offer reasonably priced alternatives without compromising on quality. (Gurcan, A Ayaz, GG Menekse Dalveren, M Derawi – 2023).
Such graphic trends reveal how consumers should value square size and amenities over others to meet their financial and lifestyle goals. More studies using correlation coefficients will probably clarify this knowledge for more reasonable recommendations.
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Correlation Exploration and Recommendations
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Examining connection and suggesting behavioural change. 
Explanations of the degree and direction of relationships between many significant factors and residential prices are dependent on correlation analysis. The findings highlight the key price control factors and offer homeowners practical insight. 
Important Findings in Correlation  
· sqft_living = 0.42 Living Area Square Footage 
The extremely positive correlation between price and living area showed that larger homes tend to bring more interest, and hence more money. It suggests that the living room is the most significant determinant of a house’s value. 
· Bathrooms count: 0.32.  
In bathrooms, there’s a small positive correlation between price and quality. In high-end and larger family homes, bathrooms usually come at a higher cost. 
· Count of rooms: 0.19  
Bedrooms are more closely related to price. Although more bedrooms would add value, they don’t have as stark an effect as a bathroom or living space. That would make sense given the drop in income associated with bedroom overcrowding. (Lozano-Gracia, 2008).
· lot square footage: 0.05 sqft_lot  

Small lots also correlate poorly with price, perhaps because cities have homes on smaller lots that sell more expensively than suburbs have big lots. 
· Year Built: 
It wasn’t a year of construction for this version, but you could ask for this anyway. Modern homes are often sold at a premium, even if the relationship might differ depending on market conditions. 
Drivers of Price Increases
Living Space (sqft_living): For buyers looking for more space in the living room to be comfortable and functional, homes that offer a larger square footage might appeal. The large floor plans of the expensive houses help explain their high prices. 
Bathrooms: The grandness of the mansion manifests itself in the number of bathrooms. Typically catering to the richer buyers or families, having three bathrooms or more in a home makes it more valuable (Massaro, A., Vitti, V., Galiano, A. and Morelli, A., (2019).
Bedrooms: A bigger bedroom can add to the cost even if they don’t make a larger difference than bathrooms or living rooms. Big houses with a large bedroom but little living space would not fetch a high price. 
Lot Size: The size of the lot does not influence pricing much unless it’s in one of the hotter metropolitan markets or is significantly larger than what is standard. 
Recommendations for Homebuyers
· Focus on functional living spaces; rather than looking for larger homes that will add to the cost, focus on houses with sufficient living space that meets your needs. 
· Limit baths and bedrooms.  
· Seek out homes with basic layouts (that is, 2 bedrooms, 1 or 2 bathrooms) that suit your needs without any overdone luxuries. 
· Avoid buying large parcels in cities. Lot size doesn’t affect the price very much, so if you are in the suburbs or country areas, try to stay away from paying a premium for large lots. (Grislain-Letrémy, A Katossky, 2014).


About a significant investment:  
· Highlight Large Living properties: Homes with large living areas are more likely to appreciate over time and thus would be good investments in an area where demand is predictable. 
· If you have multiple or more bathrooms then it will be attractive to rich buyers and will also increase the value of the house. 
· As they often include modern conveniences that would pique the interest of potential buyers, contemporary homes might not require so much maintenance. 
So, the correlation analysis shows that living space, bathrooms, and bedrooms are the major drivers of home value, with living space having the largest effect. Those looking to buy at a bargain price should stick to smaller homes that don’t have many high-end features and those looking for value over time should look for homes with spacious living rooms and modern conveniences. Such data-based insight enables consumers to be informed in a way that makes sensible decisions that are appropriate to their situation and financial goals (Abai, N.H.Z., Yahaya, J., Deraman, A., Hamdan, A.R., Mansor, Z. and Jusoh, Y.Y., (2019).
However, the study gives some very interesting results when they look at what is driving US house prices. As the results revealed, the squarer feet, the more prices will increase, and bigger houses cost more because of their desirable and utilitarian features. The good connection highlights the significance of bathrooms in the aesthetics and practical appeal of a home. Bed sizes do not have much of an effect on price; this suggests decreasing ROI for bedrooms which don’t fit changes in layout. Lot size is a weak correlation which indicates that it doesn’t mean much until other factors such as location are considered. Images tell us about that houses with all the modern features and construction are usually the ones that make more money. Just like a small, inexpensive or older house, exceptions indicate likely influence of position, renovations or special characteristics (Mashingaidze, J Backhouse , 2017). While long-term investors should focus on apartments with a lot of living space and modern amenities, owners need to focus on apartments with adequate living space and few luxurious amenities. If you pay attention to key aspects like the space for living, bathrooms and new additions, that can enable sellers in a competitive market to sell their home for more money. The state must correct housing affordability and permit diverse buyer types as the price of houses reveals the need for such laws.


[bookmark: _Toc182821837]Part 2: SPSS, Excel, and Tableau
 Advantages and Disadvantages
SPSS
Companies and researchers both employ advanced statistical software like SPSS (or Statistical Package for the Social Sciences). Its benefits and drawbacks follow:  
Advantages: 
· The SPSS interface is very intuitive, making difficult statistical analysis possible. Drop-down menus help even lay people perform complex calculations such as ANOVA or regression, thereby eliminating the need for programming (Arkkelin , 2014).
· SpSS, among other statistical packages, is also a godsend for researchers working with large datasets for predictive modelling, hypothesis testing, and data mining.
·  Having natural ways to detect and correct missing data, outliers, and anomalies gives SPSS the ability to validate its conclusions. We call this strategy automatic data cleaning.
In addition to other visualisation options, the tool offers high-quality graphs and charts that are ready for a presentation or a report. 
Disadvantages:
· SPSS costs more than excel or free tools such as Open-Source tools, as R. Pallant (2020) suggests that the licensing cost prevents small companies or students from leveraging the tool. 
· Personalised Learning Curve: SPSS’s own syntax signals a learning curve even when its simple properties are accessible even if it requires scripting for complex tasks. 
· Integration limitations: SPSS’s poor extensibility to integrate with other tools could limit its use with business intelligence tools, such as Tableau. (Larson-Hall, 2010).
· One real estate company calculated house prices based on the number of square feet, bathrooms and construction year, utilizing SPSS through regression. The resulting tools let analysts deliver significant insights at the speed of action.


Excel
Excel is one of the most commonly used data tools both in academia and business because both have a heavy dependence on it. 
Advantages: 
· Since Excel is available in the Microsoft Office Suite and is readily available  for most users, it is inexpensive. One of the components of the Microsoft Office suite is Excel. (Domingos, 2012).
· Excel proves its versatility with pivot tables, visualisation, and other purely statistical methods  all of which suffice for data analysis at a smaller scale.
· New users will like it due to its grid design and VLOOKUP, IF, and conditional formatting. 
Disadvantages: 
· Excel limits the number of rows and columns that it can use to handle big data. There are several limitations to Excel when working with large data. 
· Excel, unlike SPSS, doesn’t provide advanced statistical modelling. Users will have to so rely on additional add-ins or hand-written complicated calculations (Walkenbach, 2015).  
· Excel relies on formulas and human input, which means that it carries a high risk of error. 
A small house agency calculated descriptive data and developed Excel pivot charts for trends in sales. This offers a prototypical example of this concept. Although Excel is quite capable of dealing with small data up to a point, the processing of large data sets, such as national home prices, exceeds its limitations.
Tableau  
Tableau is primarily used for creating dashboards and data visualizations. 
Benefits include:  
· Tableau is particularly good at building interactive dashboards and dynamic visualizations to facilitate data accessibility and interpretation (Gurcan, F., Ayaz, A., Menekse Dalveren, G.G. and Derawi, M., (2023
· Tableau is the tool of choice for visualizing data. 
· Integration: It’s ideal for business applications because it’s a quick integration with almost all data sources such as SQL databases, Excel, and the cloud.
· Support for Communication: Tableau’s dashboards can be interactively shared across organisations, enabling collaboration and strategic decisions. 
Disadvantages: 
· Tableau is used mostly for visualization and does not include statistical capabilities like hypothesis testing or regression. Users need to do this in a different application before deploying Tableau. 
· Like SPSS, Tableau licenses are fairly expensive so it could be a little bit of a barrier to entry for people or small businesses (Lozano-Gracia, N., (2008).
· Tableau is a powerful tool, but you have to be trained to take full advantage of all its functions. 
· One property management firm uses Tableau, for example, to create a location-based interactive dashboard for property prices. The company continues to employ SPSS for statistical modelling even though it excels at graphical reporting.
Data Mining's Method  
Data mining is the finely honed technique of creating meaningful insights from raw data. It is particularly useful in fields such as real estate where price discrimination or other factors impacting the value of property is very crucial. There are exactly two steps in the data mining cycle: 
· Knowledge of Industry  
· It starts with defining the goals of the data mining project. In real estate, this could mean knowing how square footage, building year, or geographical location impacts the value of properties. 
· This requirement of clearly specifying the goal ensures that the research remains relevant and targeted. If the goal is to find homes at reasonable cost, the search has to prioritize prices (Llave, M.R., (2018).



·   Interpreting Data  
· Analysers now take together the data and analyse it for quality. Missing numbers, data scattering, and outliers are included here. 
· With the USA housing dataset, analysts may encounter notable pricing anomalies (i.e., luxury apartments), which can cause distortion if not managed appropriately.

Getting Ready with Data  
· Data preparation includes functional data conversion and data cleansing. This could require standardising variables, adding new functionality and removing unaccounted data. 
· When working with the housing dataset, for example, values such as "price per square foot" could be computed to make analysis better; nulls in "year renovated" are replaced with 0 to indicate no renovations. 
  Role-playing:  
· But for now, we are running statistical or machine learning algorithms on the data. It is through classification, grouping and regression one achieves pattern recognition. 
· Depending on the square footage, bathrooms and construction year a regression analysis can be used to estimate the residential property value (Maria, H., (2018). Assessment  
· The effectiveness of the model is reviewed to ensure that it is aligned with company objectives. Regressions employ R-squared and mean squared error (MSE). 
· In a regression for predicting house prices, for example, an elevated R-squared value suggests a high data correlation (Abidoye, APC Chan , 2017). 
Deployment
· Scientific results eventually help to guide decisions. This can involve the creation of dashboards, reports, or automated processes. 
· An enterprise real estate company with a deployed model recommends different pricing models to prospective clients based on their needs and budget. 

Data mining's cycle: relevance  
Data mining ensures a natural way to achieve insight-based analysis of data. In the real estate world, it aids participants in enacting prudent decisions such as choosing cheaper homes or beating property investment returns. It fosters reproducibility and transparency, thus enabling analysts to incrementally improve their approaches. 
[bookmark: _Toc182821838]Conclusion of the report 
Through descriptive statistics, correlations, and visualizations, this article examined the USA housing dataset for the major driving forces of house prices. Square footage, bathrooms, and living space emerged as the primary drivers of cost; lot size played no role. Their differences in comparison included SPSS’s advanced analytics, Excel’s ease of use, and Tableau’s visualisation. Data mining provided a systematic way of gaining useful insights, thus empowering good choices. These insights give stakeholders the resources and knowledge to successfully regulate the housing market.
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