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[bookmark: _Toc182579421]1.0 Introduction 
In this data analysis work, using competitive data analysis we examine and disentangle the determinants of house price formation. Relevant variables for the estimation of House prices are also available in the dataset like no. of bedrooms and bathrooms similar in size to the living area and lot area, no. of floors, the presence of water waterfront views, and the quality of the house. Further variables are the structure above and basement space, built-up the year, and if the house has been renovated. Geographical info like street address, city, state, and zip code are also included to support the effects of location on property prices.
This paper seeks to explain how these different aspects work collectively to advance the field of property valuation and assist homeowners, real estate agents, and investors make informed decisions. During the data analysis, we conducted a detailed analysis of the dataset to find out various trends, relations, and possibly predictors that could related to current property prices. In this research, statistical methods and visualization tools employed to achieve a level of understanding of the housing market since structural and locational factors determine Realtor housing prices. The primary aim of this study is to build a model that can forecast property values to a high degree, a tool that will be extremely beneficial to various personnel in the real estate sector.
[bookmark: _Toc182579422]2.0 Section - 1
[bookmark: _Toc182579423]2.1 Descriptive Statistics Analysis 
Descriptive statistics present compiled and classified numerical data in a way that portrays trends, patterns, and associations. These are the mean, median, mode, range, and measures of standard deviation. According to Cooksey (2020), descriptive statistics can be useful in data analytics since they give a summarized summary of large data sets to allow for fast evaluation as well as decision-making. They used to identify the distributions of data, detect abnormalities, and provide a starting point for other types of analysis, including predictive or inferential analysis.
	 
	Mean
	Median
	Standerd Deviation
	Range

	price
	552752.4563
	460000
	583581.9344
	26590000

	sqft_living
	2142.772112
	1980
	956.5924172
	9670

	sqft_lot
	14696.82214
	7676
	35880.24397
	1073580

	bedrooms
	3.402126631
	3
	0.900950211
	7

	bathrooms
	2.164088932
	2.25
	0.783385135
	6


Table 1: Descriptive statistics
· Price
The mean of the house prices is $552,752.46 while the median of the house prices is $460,000. The spread shows that there is a right-skewed distribution implying that there are some house prices way above the others. From the dispersion graph, it obtained that the standard deviation is $583,581.93, which is quite high thus showing many variation in house prices. Another rejection of conventional analysis is that with a large range of $26,590,000 the above two points clearly showed that extreme outliers exist (as influenced by Dong, 2023).
· Square Feet of Living Space (sqft_living)
The mean size of the living area per dwelling is 2142.77 square feet while the median value is 1980 suggesting that the sizes of most houses nearly similar but slightly shifted towards the higher side. The standard deviation is 956.59, which indicates moderate variation and a range of 9,670 SQ FT for sizes of living space.
· Square Feet of Lot (sqft_lot)
The mean lot size is approximately 14,696.8 sq ft, median of about 7,676 sq ft meaning that while most of the houses fall within a small lot size, there are also houses with relatively large lots. A coefficient of variation of 0.35 or 35,880.24 and a range of 1,073,580 square feet show high variability of lots.
· Bedrooms
The mean number of bedrooms is 3.4 signifying that there is a relatively normal distribution of the number of bedrooms with a median of 3. With a standard deviation of 0.90, it means that most homes have ideally 3 to 4 bedrooms with a maximum of 7 Bedrooms.
· Bathrooms
The mean count of bathrooms is 2.16 with the median at 2.25 suggesting that the majority of the housing units possess about 2 bathrooms. While it is clear that they have moderate variability in several bathrooms, namely with a standard deviation of 0.78 and a range of 6, they want to appeal to people with more luxurious homes.
[bookmark: _Toc182579424]2.2 Visualization of the relationship between different variables 

Figure 1: Relationship between house price and number of bedrooms available 
The above-developed graph illustrates the relationship between house prices and the number of bedrooms. It shows that properties with 3 and 4 bedrooms have the highest cumulative prices, indicating a higher market demand for these types of homes. This suggests that 3 to 4-bedroom houses are more popular among buyers, possibly due to their balance between space and affordability, making them ideal for families.
Conversely, houses with 1, 6, 7, and 8 bedrooms show significantly lower cumulative prices. This could imply a niche market or lower demand for very small or very large homes, which are either too limited in space or too costly to maintain for average buyers. Potential homebuyers may find better deals in these categories due to lower competition.


Figure 2: Relationship between house price and number of bathrooms available 
The visualization of house prices about the number of bathrooms indicates that properties with 2.5 bathrooms have the highest cumulative price, followed by those with 1.75 and 2 bathrooms. This suggests a strong demand for homes with around 2 to 2.5 bathrooms, likely because they offer a good balance between comfort and affordability for families. In contrast, houses with either very few (0.75-1 bathroom) or many bathrooms (above 4.5) have much lower cumulative prices, indicating a niche market or reduced demand for these configurations.

Figure 3: Relationship between house price and Square footage of living space 
The relationship between house prices and square footage of living space, there appears to be considerable price variation even for similar square footage. Notable spikes in price occur around data points 1200 and 2200, reaching up to 35 million and 20 million respectively. However, the majority of prices cluster between 2-10 million regardless of square footage. This suggests that while living space is a factor in price determination, other variables like location, condition, and amenities likely play significant roles in the final price.

Figure 4: Relationship between house price and Year the house was built
Based on the provided data showing house prices across three months (May, June, and July), there's a notable peak in total sales value during June at approximately 1.19 billion, followed by a significant decline in July to around 401 million. May showed moderate performance with sales of about 694 million. 
[bookmark: _Toc182579425]2.3 Correlation analysis 
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Figure 5: Correlation analysis 
Based on the correlation analysis provided, several variables show strong relationships with house prices:
Square Feet of Living Space (sqft_living): This variable has the highest positive correlation with house prices (r = 0.418). Larger living spaces are often associated with higher property values due to increased comfort and utility (Janse et al., 2021).
Square Feet above Ground (sqft_above): The correlation with price is also strong (r = 0.354). Homes with more aboveground square footage are more expensive, possibly due to their appeal to larger families or higher-end markets.
Bathrooms: This variable shows a moderate positive correlation with price (r = 0.319). More bathrooms generally enhance convenience and luxury, contributing to higher property values.
View: A good view positively correlates with price (r = 0.217). Properties with scenic views are often considered premium, driving up their prices.
Other factors like ‘bedrooms’ and ‘waterfront properties’ also have a positive but weaker correlation with house prices. However, variables like ‘sqft_lot’ and ‘condition’ have minimal impact on price. These results indicate that increasing the living area, enhancing the view, and adding more bathrooms can be significant drivers of house price increases (Hao et al., 2022).
· Recommendations for Potential Homebuyers Seeking Affordable Housing
Based on the correlation analysis, if someone is seeking affordable housing, you should consider options that have the least impact on prices. For instance, we know that the number of bedrooms has a very weak positive correlation with the house prices (r = 0.19) as well as sqft_lot (r = 0.05), implying that purchasing a house with a large lot or additional bedrooms does not necessarily mean higher costs. Also, increasing the importance of properties with limited numbers of bathrooms (r = 0.32) as well as small-sized houses (sqft_living; r = 0.42) might allow expanding the list of affordable apartments. An individual can also buy homes in areas with fewer views and waterfront features which have a moderate correlation (r = 0.13) to age. Houses that do not have luxurious facilities such as excellent views or extra bathrooms and kitchens should be preferred to save costs.
· Factors That Drive House Prices Upwards
Spending more selection should made on those properties that have expensive attributes. The housing price predictor revealed that the size of the livable area (sqft_living, r = 0.42) is strongly related to the price, hence the larger houses/ apartments with more space dedicated to living rooms, kitchens, etc are likely to be more costly. Further, the natural logarithm of the square footage above ground level has a positive relationship with the price of a home (sqft_above, r = 0.35). Existing properties that have facing hills and greenery (r=0.22) or frontage to water bodies (r=0.13) are regarded as excellent which in turn lifts property prices. These should be important to buyers looking for premium or luxury homes since these features Add value to homes and offer the comfort of luxury homes.
[bookmark: _Toc182579426]3.0 Section - 2
[bookmark: _Toc182579427]3.1 Advantages and disadvantages of using Excel 
[bookmark: _Toc182579428]3.1.1 Advantages of EXCEL 
Using Excel for data analysis offers several advantages, especially for tasks like the initial exploration of datasets, basic statistical analysis, and data visualization. Here are some practical examples demonstrating Excel's strengths:
· Ease of Use and Accessibility: Excel is very easy to use and can easily acquire. This makes it suitable for improvised data analysis without having to undergo training. For instance, analysts can easily input the "USA housing dataset" to generate descriptive statistics using built-in functions like AVERAGE, MEDIAN, STANDARD DEVIATION, and MAX-MIN (Saha, 2022). This can give an overview of house prices, living areas, and other features.
· Data Visualization: This application also has great charting tools that enable one to create a histogram, scatter chart, and explore bar chart. For instance, using a scatter plot with sqft_living and price, it was easy to go through correlations and thereby understand the relationship between living space and house prices.
· Pivot Tables: Users to perform the summarization of big data sets effectively often use pivot tables. In the case of data in the context of housing, a pivot table can select variables such as geographical region, number of bedrooms, or bathrooms to gain an understanding of price changes within specific regions or number of bedrooms or bathrooms (Damjanovic and Predrag Katanic, 2023).
· Conditional Formatting: Conditional formatting in Excel assists in providing visibility to some specific trends or outperformers in data for instance. Using this feature, analysts can get a list of houses that are either too expensive or too cheap and this can used as a method of narrowing down the figures according to the demands of different target markets (Hozak, 2020).
[bookmark: _Toc182579429]3.1.2 Disadvantages of EXCEL 
While Excel is a versatile tool for data analysis, it has limitations that can affect the efficiency and accuracy of more complex or large-scale tasks. Here are some practical disadvantages:
· Limited Capacity for Large Datasets: Excel fails to work with huge data sets because of the row and column constraints and it could take a lot of time to process millions of rows. For example, the "USA housing dataset" may include thousands of records spanning multiple years. Although it is relatively easy to use, trying to analyze this volume of data in Excel can be a pain taking up a lot of time and or causing Excel to stop responding when trying to apply complex functions (LaPolla, 2020).
· Lack of Advanced Statistical Analysis: Statistical functions in Excel are very limited and not very advanced as compared to other software such as SPSS or even Python libraries like ‘Pandas’ or ‘NumPy’. For example, Excel generally used for simple correlations of variables; but it is not capable of carrying out a proper regression analysis, clustering, data mining, and examination of the structure of housing prices (Parlier and Lee, 2023).
· Risk of Human Error: Excel is more likely to make mistakes when inputting data or after changing formulas and manipulating numbers. A small error, for instance, in the formula number may result in wrong outcomes that may shift the main findings. For example, a flawed interpretation of house price movements originating from a mistake in a formula used for calculation may result in giving homebuyers wrong advice.
· Limited Automation and Reproducibility: Excel is relatively less effective than other programming-based tools in terms of repetitive work. Such deficiencies and unevenness are and shape difficulties in reproducing work on the dataset, and related work, such as updating the dataset and its derivatives. 
[bookmark: _Toc182579430]3.2 Importance of Data Mining Cycle 
The Data Mining Cycle is a life cycle model of the whole process of data mining starting from the preparation phase and leading to the testing phase (Chaamwe and Shumba, 2022). It has several important steps, all of which are important to enable proper analysis and application of data mining techniques.
Phases of the Data Mining Cycle
1. Problem Definition: In the present context of the paper, this initial phase includes a definition of the objectives of the data mining concerning the organization (Silwattananusarn, 2022). For example, a retail firm may wish to know the buying behavior of its clients under a certain period to improve marketing techniques.
2. Data Collection: Information collected with the help of databases and web resources related to the subject. In particular, the correctness and relevance of the collected data are critical to the effectiveness of further analyses.
3. Data Preparation: This step entails data tidiness with steps such as data cleaning, exploring, and capturing the appropriate format of the collected data to analyze it.
4. Data Exploration: Researchers work with the data by applying basic mathematical operations, and graphical methods to describe it and look for relations. For instance, a telecom organization would use chatbot logs to try to estimate the churn likelihood.
5. Model Selection: Depending on the specifics of the problem, it is necessary to select an appropriate model or algorithm (Shu and Ye, 2022). It may use through a technique including classification, clustering, or even regression if the objectives of the analysis require so.
6. Model Evaluation: In validation techniques, the performance of the trained model is measured concerning the targeted objectives (Sun, 2021). This phase may or may not require getting better values or fine-tuning the parameters that you are measuring.
7. Deployment: The model done in the environment, which can used for predicting something or generating some insights. For instance, the supermarket may have a model where the customer’s preferences estimated from the buying behavior.
8. Monitoring and Maintenance: This provides the model with some form of flexibility that makes it continuously relevant in the management of new data and changes in the business environment.
Importance of the Data Mining Cycle
The Data Mining Cycle used because it offers a well-defined process to understand the patterns that can be useful in making a decision. For instance, good data mining can help determine market segments that might be of interest in a campaign, or fraudulent behavior in a set of transactions that would not be noticeable to the naked eye. Wu et al. (2021) recommended that a structured approach not only improves the quality of decision-making but also optimizes resource utilization by eliminating distractions from irrelevant data.
[bookmark: _Toc182579431]4.0 Conclusion 
This study intended to include many structures like bedrooms, bathrooms, and area sizes besides characteristics of city, street, state, etc. In this research, the authors were interested in determining where some of these components are situated and how the existing linkages influence property prices. The results of our study showed that property price depends on property size, the number of floors, the presence of a sea view, and the state of the property. Another major factor included in the analysis was location whereby properties in some cities and zip codes attract highly inflated prices.
What could understood from this study is the fact that there is both structure and geography in the determination of property values. This information indicates that the size of the living space, the proximity of the property to the water, and the means of maintaining a home, affect the market value of a property, stressing the significance of the physical characteristics and specific location in real estate management and investment decisions. The findings underlined in the work highlight the significance of using quantitative data in determining the state of the housing market to improve the decision-making process for the purchasers, sellers, and investors. This study also points to the existence of veiled features in the real estate market that cannot easily discerned, highlighting the importance of the use of analytical tools to analyze the data properly. From these results, other studies can conducted and predictive models constructed to improve on the estimation of property values in the future.
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