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Section 1: Analysis
1. Introduction
The dataset that is provided here consists of the United States house sales including important variables like price, number of bedrooms and bathrooms, living space square footage, lot area, and year of construction. The goal is to explore these variables to see which of them form a trend and give actionable recommendations to homebuyers as a data analyst for a research center. Prices for housing are widely different across the set, depending on location, property features and market demand. This data can also be analyzed by potential buyers to understand better the main drivers of affordability and value.
Descriptive statistics, data visualizations, and correlation analysis are used to find insight about the analysis. Data preparation, visualization, and statistical calculations were performed using Microsoft Excel. This comprehensive approach provides the accuracy of its findings and the meaningful recommendations.
2. Descriptive Statistics
Descriptive statistics for key variables (price, bedrooms, bathrooms, sqft_living, sqft_lot) were calculated to try to better understand the structure of the dataset. They are these statistics that give a base to identify central tendency, variability and range (Linoff, 2016).
Price
The average house price turned out to be $553,062. And this figure is the central tendency — so it really is a typical value in the data. As a reminder of how much housing prices vary, the large standard deviation of $583,686 indicates a wide range between housing prices that are extremely affordable and those at the luxury end of the spectrum. For example:
· The 25th percentile price ($320,000) represents more budget-friendly homes, potentially located in suburban or rural areas.
· The 75th percentile price ($659,125) reflects higher-end properties, likely in desirable locations or with premium features.
Bedrooms and Bathrooms
Bedrooms:
The average house in the dataset has 3 bedrooms, reflecting a typical family-sized property. While most homes range between 2 to 5 bedrooms, the maximum of 8 bedrooms points to luxury properties or large estates. The 25th and 75th percentiles are 3 and 4 bedrooms, respectively, highlighting that most homes fall within this range. Properties with fewer than 3 bedrooms may cater to singles or couples, while larger homes appeal to families or shared living situations.
Bathrooms:
On average, homes have approximately 2 bathrooms, with a standard deviation of 0.78. This modest variability suggests that bathrooms are relatively consistent across properties. However, the presence of up to 6.75 bathrooms indicates a small subset of luxury homes designed for larger households or entertaining guests. Buyers seeking budget-friendly options may prioritize homes with fewer bathrooms, as the data suggests additional bathrooms contribute to higher prices.
Square Footage of Living Space
The mean square footage of living space is 2,143 square feet, with most homes ranging from 1,470 (25th percentile) to 2,620 square feet (75th percentile). This variation reflects diverse property offerings, from compact urban homes to spacious suburban residences. Homes exceeding 10,000 square feet are rare outliers, likely representing high-value luxury estates. The significant range and standard deviation in square footage underscore its critical role in determining a property's value.
Lot Size
Lot sizes in the dataset are particularly diverse, with an average of 14,697 square feet. However, the extreme range—from 638 square feet to over 1,074,218 square feet—indicates significant outliers, likely large rural properties. For most homes, the 25th and 75th percentiles are 5,000 and 11,000 square feet, respectively, aligning with typical suburban lots. This metric's variability highlights the need to consider location and zoning regulations when interpreting lot size data.
	 
	price
	bedrooms
	bathrooms
	sqft_living
	sqft_lot

	
	
	
	
	
	

	Mean
	553062.8773
	3.400483092
	2.163043478
	2143.638889
	14697.63816

	Standard Error
	9071.507054
	0.014048788
	0.012196122
	14.88093692
	557.5887342

	Median
	460000
	3
	2.25
	1980
	7676

	Mode
	0
	3
	2.5
	1720
	5000

	Standard Deviation
	583686.4522
	0.903938796
	0.784733017
	957.481621
	35876.83812

	Sample Variance
	3.4069E+11
	0.817105348
	0.615805908
	916771.0546
	1287147514

	Kurtosis
	1010.078975
	0.991003208
	1.247779513
	4.637154661
	237.5492485

	Skewness
	24.76368059
	0.394279844
	0.530158963
	1.458246887
	11.78155919

	Range
	26590000
	8
	6.75
	9670
	1073580

	Minimum
	0
	0
	0
	370
	638

	Maximum
	26590000
	8
	6.75
	10040
	1074218

	Sum
	2289680312
	14078
	8955
	8874665
	60848222

	75th Percentile
	659125
	4
	2.5
	2620
	11000

	50th Percentile
	460000
	3
	2.25
	1980
	7679

	25th Percentile
	320000
	3
	1.75
	1470
	5000

	Count
	4140
	4140
	4140
	4140
	4140


These descriptive statistics provide initial insights into the dataset's diversity and the factors influencing house prices.
3. Data Visualization
Data visualizations help reveal patterns and relationships in the dataset, offering an intuitive understanding of complex statistical relationships (Linoff, 2016). Four scatter plots were created to explore how house prices relate to the number of bedrooms, bathrooms, square footage of living space, and the year the house was built. These visuals are crucial in identifying trends and supporting the recommendations for potential buyers.
Price vs. Bedrooms
The scatter plot indicates a weak positive relationship between house prices and the number of bedrooms. While an increase in the number of bedrooms corresponds to slightly higher prices, the impact is not substantial. This trend suggests that buyers should not over-prioritize the number of bedrooms when considering a property's value.
For example:
· A three-bedroom house is often close in price to a four-bedroom house unless other factors, such as square footage or location, come into play.
· Larger homes with six or more bedrooms appear as outliers, representing luxury properties with distinct pricing patterns.
This visualization highlights the diminishing returns of additional bedrooms on house prices, especially beyond the typical family size of 3–4 bedrooms.

Price vs. Bathrooms
The number of bathrooms shows a moderate positive correlation with house prices, indicating that more bathrooms significantly contribute to a property's value. This finding reflects the practicality and convenience that additional bathrooms offer, particularly in homes designed for larger families or shared living arrangements.
Observations:
· Houses with two or more bathrooms generally command higher prices, reflecting the importance of this feature in buyer preferences.
· Properties with more than five bathrooms are likely luxury homes catering to affluent buyers.
For prospective buyers, additional bathrooms are a feature worth considering for comfort and resale value, though their influence on price diminishes in smaller properties.

Price vs. Square Footage of Living Space
Among all variables analyzed, square footage of living space exhibits the strongest positive relationship with house prices. The scatter plot clearly demonstrates that larger homes are consistently priced higher. This trend underscores the premium buyers place on spaciousness and the flexibility it offers for family living, entertainment, or work-from-home setups.
Key insights:
· Properties with living spaces between 1,500 and 2,500 square feet dominate the dataset, reflecting the preferences of middle-income buyers.
· Homes exceeding 4,000 square feet represent a smaller, more affluent segment, with prices rising exponentially in this range.
This visualization strongly suggests that square footage is a primary driver of price, making it a critical factor for both buyers and investors.

Price vs. Year Built
The relationship between house prices and the year built is relatively weak, though some patterns emerge:
· Older homes, particularly those built before the 1950s, tend to have lower prices unless renovated or located in historically significant neighborhoods.
· Newer homes often command higher prices, reflecting modern design, energy efficiency, and updated amenities.
While the year built is not as strong a determinant of price as square footage or bathrooms, it serves as a proxy for the condition and appeal of a property. Buyers should weigh the cost of renovations for older homes against the higher price of newer ones.

Visualizations provide a visual representation of trends, aiding in the interpretation of statistical findings.
4. Correlation Analysis
To quantify relationships, a correlation matrix was calculated. The correlation coefficients range from -1 (perfect negative relationship) to +1 (perfect positive relationship), with values near 0 indicating weak or no relationship.
· Strongest Correlation:
The square footage of living space (sqft_living) exhibits the strongest correlation with price at 0.42, confirming that larger homes tend to be more expensive. Buyers aiming to maximize value should prioritize homes with greater square footage that fits within their budget.
· Bathrooms and Price:
The correlation coefficient for the number of bathrooms (0.32) indicates a moderate influence on price. This suggests that additional bathrooms can significantly enhance a property's value, particularly for families or properties designed for shared living arrangements.
· Bedrooms and Price:
The weak correlation between the number of bedrooms and price (0.19) shows that additional bedrooms have a relatively minor impact on property value. This highlights the importance of other factors, such as location and amenities, in determining a home's overall worth.
· Lot Size and Price:
The correlation between lot size (sqft_lot) and price is weak (0.046). This may be due to the dataset's inclusion of properties in diverse locations, where land value varies significantly.
	 
	price
	bedrooms
	bathrooms
	sqft_living
	sqft_lot

	price
	1
	
	
	
	

	bedrooms
	0.188765
	1
	
	
	

	bathrooms
	0.317785
	0.542549
	1
	
	

	sqft_living
	0.418528
	0.59011
	0.760353
	1
	

	sqft_lot
	0.045964
	0.065747
	0.097497
	0.194226
	1



The correlation analysis highlights the relative importance of variables in determining house prices.
5. Recommendations for Homebuyers
Based on the findings, potential homebuyers should consider the following:
1. Prioritizing Affordability
For buyers working with limited budgets, affordability is the key consideration. The data suggests:
· Bedrooms and Bathrooms: By choosing less bedrooms and bathrooms buyers can cut costs. The correlation analysis reveals that extra bedrooms have a trivial impact on price, and bathrooms cause it to moderately change.
· Square Footage: Saving significant amounts without giving up functionality can be determined not by the square footage but by opting for smaller homes with adequate space vs. searching for something that is too big. For instance, around the 25th percentile of square footage (about 1,470 square feet) homes balance cost with comfort.
By zeroing in on lower priced, more affordable properties, keen buyers can make informed decisions simultaneously without going bankrupt over reaching out for a property.
2. Maximizing Value for Money
For buyers aiming to optimize value within a moderate budget, the analysis provides these insights:
· Focus on Bathrooms: Indeed, the moderate positive correlation between price and bathrooms implies that homes with at least two bathrooms are worth the allocated money. Additional bathrooms in family homes not only add to the style but increase long-term usability as well.
· Square Footage: Buyers should consider properties with square footage near or greater than a mean of 2,143 square feet. It ensures there’s sufficient living space and it prepares the property for a better resale at some point in the future.
Through this approach, buyers can stand at position to acquire properties that have functional benefits and good investment prospects.
3. Investment and Upscale Purchases
Investors or buyers in higher-income brackets should focus on features that significantly drive property prices. The analysis suggests:
· Square Footage as a Priority: Larger homes consistently command higher prices. For long-term investments, properties exceeding 3,000 square feet are ideal, as they cater to affluent buyers or niche markets.
· Additional Bathrooms: Luxury properties with more than three bathrooms tend to attract higher valuations. This is particularly relevant for upscale neighborhoods or custom-built homes.
· Newer Homes: Investing in newer homes or fully renovated older homes can mitigate maintenance costs and attract higher resale prices. The slight upward trend in price with newer construction years supports this recommendation.
4. Location and Lot Size Considerations
Although the dataset does not directly analyze location, it can be inferred that lot size often correlates with suburban or rural properties. Buyers can consider:
· Smaller Lots in Urban Areas: For urban buyers, smaller lots reduce costs and provide proximity to amenities.
· Larger Lots for Customization: Rural or suburban buyers can leverage larger lots for outdoor spaces, expansions, or future developments.
5. Renovation Potential
For older homes, renovation potential is a crucial consideration. Buyers seeking lower-priced properties can explore homes built before 1980, often available at discounts. Renovations can add value, particularly when focusing on:
· Modernizing Bathrooms and Kitchens: These areas often yield the highest return on investment.
· Expanding Living Space: Enhancing square footage by adding extensions or finishing basements can significantly increase property value.
6. Tailoring Recommendations to Buyer Profiles
· First-Time Buyers: Focus on properties within the 25th to 50th percentiles for price and square footage. Affordable homes with practical features allow first-time buyers to build equity without overcommitting financially.
· Families: Prioritize homes with at least three bedrooms, two bathrooms, and ample living space (closer to the 75th percentile for square footage). These features provide comfort and functionality for larger households.
· Investors: Target properties with features driving higher prices, such as large square footage, luxury bathrooms, and modern construction.
These recommendations are tailored to different buyer personas, from first-time buyers to investors seeking value.
6. Dataset Limitations
While the dataset provides valuable insights, several limitations should be noted:
· Missing Data: The presence of $0 values for some prices indicates potential data entry errors.
· Geographic Scope: The dataset does not specify cities or states, limiting the ability to assess regional trends.
· Temporal Changes: The dataset may not account for recent market changes, such as the impact of economic conditions or interest rate fluctuations.
7. Conclusion
This analysis highlights key factors influencing house prices in the U.S. housing market. Square footage of living space and the number of bathrooms are significant predictors of price, while the number of bedrooms has a weaker impact. Visualizations and statistical findings provide a comprehensive understanding of market dynamics, offering valuable guidance to potential buyers. Future studies could refine these insights by addressing dataset limitations and exploring regional trends.


Section II: Comparative Analysis and Data Mining Cycle
1. Advantages and Disadvantages of Excel for Data Analysis
Due to its accessibility and ease of use, Microsoft Excel is by far the most versatile tool for data analysis and is used widely among industries. It works well for routine to moderate inventorying work, but its shortcomings are revealed when it comes to intricate datasets and intricate statistics. Based on its application to the housing dataset, its strengths and weaknesses are analyzed below in depth.
Advantages of Excel
1. Accessibility and User-Friendliness:
Most computer will have Excel on it and it is very easy to learn the basics. Compared to specialized software this makes it a good tool for quick analysis, particularly for beginners or organizations that lack access to specialized software. Take for example the housing dataset, for which the Data Analysis ToolPak in Excel allowed for rapid computation of descriptive statistics, such as mean, median, and standard deviation without technical know-how (Linoff, 2016).
2. Versatility for Small to Medium-Sized Datasets:
Excel is well-suited for datasets that fit within its row and column limits (over a million rows and 16,000 columns). This range was comfortable for analysis and visualization as the housing dataset contained fewer than 5,000 rows (Winston, 2019).
3. Visualization Capabilities:
There are many built-in charting tools through Excel such as scatter plots, bar charts, and line graphs. The relationships between house prices and features like square footage and bathrooms were illustrated in scatter plots in this analysis. Without adding any tools or programming knowledge these visuals brought some useful insights (Prajapati, 2013).
4. Custom Functions and Calculations:
There are a lot of statistical functions supported by excel like AVERAGE, STDEV.P and PERCENTILE.INC. The 25th and 75th percentiles of house prices and square footage were computed using these. With this flexibility, customized metrics not generally available in descriptive statistics output could be used.
5. Integration with Other Software:
Excel's capacity to import or export data to and from other tools (CSV, JSON, etc.) means Excel is compatible with other tools hence a collaborative workflow. This can include, for example, cleaning the raw data from external databases before transferring to sophisticated platforms to run additional queries (Verica Ranđelović, 2018, p.41).
Disadvantages of Excel
1. Limited Scalability for Large Datasets:
Excel works well for neutral datasets, but performance degrades as you get more complex datasets or big datasets. This represents a limitation for studies that analyze housing markets based on long time series of nationwide data or longitudinal studies across decades (Winston, 2019.
2. Error-Prone for Advanced Analysis:
Advanced calculations mean manual setup in Excel, increasing the chance of having formula errors. Incorrect cell referencing could yield misleading results, for example, just a single step-off (Prajapati, 2013).
3. Lack of Advanced Statistical Features:
Beyond the basic statistical operation, Excel is not capable to perform more sophisticated analyses like factor analysis, and clustering. And these advanced techniques are vital for uncovering hidden patterns among massive data sets – for instance, uncovering interesting trends in housing prices within geographical regions.
4. Visualization Customization Constraints:
While there are many types of charts to choose from in Excel, its chart customization capabilities are nowhere close to that of Tableau or Python’s Matplotlib. Consider scatter plots in Excel cannot offer interactivity, for example, zooming or filtering, which would help analyze of large datasets.
5. Resource-Intensive for Complex Tasks:
Tasks that require repetitive calculations or automated workflows are not as efficient in Excel. For example, simultaneously running simulations or generating multiple visualizations requires a lot of manual labor or external macros.
2. Data Mining Cycle
Data mining cycle is a systematic way of transforming raw data to actionable insights. It comprises several key stages, each playing a critical role in ensuring that the analysis is accurate, reliable, and meaningful (Hand, 2014). Below is a detailed explanation of the data mining cycle, with examples from the housing dataset analysis.
a) Problem Definition
The first data mining cycle starts with defining a problem or objective. The aim of this project was to analyze the factors that affect the U.S. housing market house prices and offer recommendations for the buyers with regard to the action to be taken. Specifically, given this clear objective, relevant variables like price, square footage, and the number of bedrooms and bathrooms were selected (Han et al., 2011).
b) Data Collection
Gathering data from reliable sources is at this stage. In this analysis, the used house dataset was comprehensive with the records of house prices, physical features, and house construction year. To get meaningful results, it is essential that the dataset is reliable and relevant.
c) Data Preparation
Raw data has to be cleaned and formatted before it can be analyzed such that the accuracy is assured. Key preparation steps included:
· Identifying and handling missing or erroneous values, such as a house with a price of $0 that was probably a data entry error.
· Standardizing column names and units for consistency.
· Filtering outliers where necessary to avoid skewed results. For instance, properties with extremely high or low values were reviewed separately to assess and see the impact on the analysis.
d) Data Exploration
Exploration is about summarizing and visualizing the data to find patterns and relationships. Descriptive statistics of central tendency (mean and median) and variability (standard deviation and range) were also used. Visualizing how price aligned with square footage and bathrooms was made by using scatter plots, which showed clear trends (Linoff, 2016).
e) Data Modeling
In advanced analyses, this stage involves building predictive or explanatory models to uncover deeper insights (Hand, 2014). For instance:
· Regression models could quantify the impact of square footage on price.
· Clustering algorithms could segment houses into categories based on similar features.
This stage was not implemented in Excel; however, it was an opportunity for future studies possibly to be conducted with a focus on such areas as regression modeling.
f)  Interpretation and Evaluation
Actionable insights regarding the findings were interpreted. One simple example was the strong correlation between price and square footage which shows how living space affects property value. The recommendations given to potential buyers were based on these interpretations.
g) Deployment
The final step is to present the insights in an easy-to-read format. The tables and visualizations accompanying this report represent research deployment to support stakeholders and homebuyers in deploying findings or making decisions. The analysis is translated to practical decisions through effective communication of results.
Strengths of the Data Mining Cycle
The structured approach of the data mining cycle means thoroughness and reliability. The stages progressively build upon the previous one to significantly reduce the risk of making errors and improve the quality of the obtained insight.
Limitations in the Context of This Analysis
The absence of advanced modeling in this project limited the ability to make causal inferences or predict future trends. Introduction the need to perform regression analysis or time series forecasting would further enhance the analysis toward making more robust recommendations (Prajapati, 2013).
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Number of Bedrooms



House Price vs. Number of Bathrooms
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Number of Bathrooms



House Price vs. Square Footage of Living Space
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