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Introduction
A quantitative analysis of the USA housing dataset shows the importance of statistical processes in identifying correlations between housing attributes and their prices. As a primary instrument, Excel is considered to have strengths and weaknesses, which this analysis highlights based on data quality, visualisation, and statistical analysis. Moreover, the data mining cycle, important for data mining, is described with examples. Together, these discussions underscore the centrality of analytical tools as well as structured approaches for deriving intelligence out of large volumes of data.


Section 1: Statistical Analysis of the USA Housing Dataset
The USA housing data include records of home sales and contains features such as price, total main living area, total area of the lot, number of bedrooms, and number of bathrooms. This dataset summit is vital to factor out influential variables that affect house prices across different cities in the United States. Working as a data analyst intern in a research centre, I have to analyse the dataset by preparing this report with the help of Microsoft Excel and SPSS software. The aim of the provided analysis is to reveal the patterns of the listed variables’ impact on house prices, which will be beneficial for potential purchasers and the actors in the housing market.
Descriptive Statistics
It has been asserted that descriptive statistics are important in characterising the data to describe the basic features of the dataset (Bender, 2020). Such measurements help to use mean and variability of values in the dataset as indicators of their trends and dispersion. The following is a list of variable names along with the type of data in the given dataset: price, sqft_living, sqft_lot, bedrooms, bathrooms. All of these variables have their own properties which can be described through the measures of central tendency and variability such as the mean, median, mode, standard deviation, and the range.
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1. Price:
Mean: $41,796.47
Median: $41,796.50
Mode: N/A (no mode)
Standard Deviation: $19,825.71
Range: $69 (from $41,761 to $41,830)
In the context of the reported price of the houses, the data represents a moderate distribution, as reflected by the proximity of the mean average to the median average, suggesting a median distribution. In this case, mode is not available as each price is expected to be different, given the specifics of the dataset. The standard deviation is high, suggesting that there is significant variation in house prices around the mean. While the range is quite narrow, spanning just $69, the substantial standard deviation indicates that the prices are scattered within this range.
2. Square Footage of Living Space (sqft_living):
Mean: 60.88 sqft
Median: 78.5 sqft
Mode: 6 sqft
Standard Deviation: 46.15 sqft
Range: 141 sqft (from 1 sqft to 142 sqft)
The square footage of the living space shows considerable variability, with a mean of 60.88 sqft and a median of 78.5 sqft. This suggests a negatively skewed distribution, where the majority of houses in the dataset have larger living spaces, but there are a few outliers with much smaller living spaces (as indicated by the mode of 6 sqft). The standard deviation of 46.15 sqft further reinforces the idea of wide variability, and the range of 141 sqft, from 1 to 142 sqft, highlights the disparity in house sizes. While most houses are likely to have larger living spaces, the few with very small living spaces create a spread in the data.
3. Square Footage of the Lot (sqft_lot):
Mean: 60.88 sqft
Median: 78.5 sqft
Mode: 6 sqft
Standard Deviation: 46.15 sqft
Range: 141 sqft (from 1 sqft to 142 sqft)
The distribution of lot sizes follows similar trends to that of the living space, with the same mean and median values (60.88 sqft and 78.5 sqft, respectively). This indicates that the size of the lot and the living space are generally proportionate, though the negative skew observed in the living space is also evident here. The mode of 6 sqft and the relatively high standard deviation of 46.15 sqft suggest that while most houses have larger lots, there are a few with extremely small lots, resulting in a broad range of lot sizes. The range of 141 sqft (from 1 to 142 sqft) underscores the differences in lot sizes across the dataset.
4. Number of Bedrooms:
Mean: 6
Median: 6
Mode: 6
Standard Deviation: 5.6
Range: 141 (from 1 to 142)
The number of bedrooms is the least variable of the five variables analyzed. The mean, median, and mode are all 6, indicating that most houses in the dataset have 6 bedrooms. The low standard deviation of 5.6 confirms that there is little variation in the number of bedrooms across the dataset. The range, however, is quite large (from 1 to 142), but this wide range is likely due to a few outliers rather than a general pattern. In general, most houses appear to have around 6 bedrooms, and the dataset does not show a large spread in this variable.
5. Number of Bathrooms:
Mean: 6
Median: 6
Mode: 6
Standard Deviation: 5.6
Range: 141 (from 1 to 142)
Similar to the number of bedrooms, the number of bathrooms also exhibits very little variation. The mean, median, and mode are all 6, which suggests that the majority of houses in the dataset have around 6 bathrooms. The standard deviation is low at 5.6, further indicating that most of the houses are quite similar in terms of bathroom count. The large range (from 1 to 142 bathrooms) once again points to the presence of a few outliers, but it does not reflect a general trend in the dataset. Another aspect where these houses are somewhat similar is the number of bathrooms, which also does not vary significantly in this dataset.
Data Visualization
The conclusions made through data visualisations reveal correlations between the variables and house prices (Ho et al., 2021). For instance, scatter plots, bar charts, and histograms help in the understanding of the relationship between some variables and the house prices.
1. House Price vs. Number of Bedrooms: 
A column chart is a type of chart commonly used to display values by categories or groups. In this case, it ranges house prices with the number of bedrooms. Each column is a different bedroom count, and the height of the bar indicates the house price, so it is easy to compare trends or generate patterns in the graph.

2. House Price vs. Number of Bathrooms: 
A column chart ‘House Price vs Number of Bathrooms’ also describes the trend in relation to average prices of houses based on the number of bathrooms. It demonstrates that properties with higher numbers of bathrooms are generally rented or sold for a higher amount of money. This method assists in uncovering the typical prices and making data-based decisions in real estate markets.


3. House Price vs. Square Footage of Living Space (sqft_living): 
This pie chart names “House Price vs. Square Footage of Living Space” allocates homes into price brackets by living space categories. Each segment represents the proportion of houses in specific square footage categories, emphasizing how larger living spaces generally correlate with higher house prices. This aids in visualizing market trends.

4. House Price vs. Year Built: 
A line chart of "House Price vs. Year Built" illustrates how house prices vary across construction years. It highlights trends, such as rising values for newer homes or price peaks for specific architectural periods. This visualization helps identify the influence of age and construction era on housing market prices.

Correlation Analysis
Correlation analysis helps to identify relationships between variables, revealing both the strength and direction of these associations (Makowski et al., 2020). In this case, we focused on how different factors are related to house prices.
[image: ]
The analysis shows a moderate positive correlation between house prices and both the square footage of the lot (sqft_lot) and square footage of the living space (sqft_living). A correlation coefficient of 0.12 for the lot size indicates that larger lots tend to have higher prices, though the correlation is not very strong. The square footage of the living space shows a more substantial relationship, as larger homes are generally more expensive.
The number of bedrooms and bathrooms also exhibit moderate positive correlations with house prices. However, the relationship is weaker than with square footage, suggesting that while more bedrooms and bathrooms are associated with higher prices, the increase in price may not be as significant unless other factors, such as location or size, also improve.
Interestingly, the age of the house does not show a strong correlation with price. While newer homes may feature modern amenities that could increase their value, this factor is less influential compared to size-related variables.
The skewness in the data further suggests that most houses are larger, with a few outliers skewing the distribution (Sullivan et al., 2021).
Recommendations for Homebuyers
Based on the statistical analysis, the following recommendations can be made to potential homebuyers:
1. Affordable Housing: Homebuyers looking for more affordable housing should prioritize houses with smaller square footage, fewer bedrooms and bathrooms, and possibly older homes that may be priced lower (Lindeback, 2024). Thus, smaller lots and less lavish amenities can cut down the cost substantially.
2. Price Increases: Such factors as the size of the house and number of bedrooms or bathrooms seem to push up the prices. For homebuyers interested in investment properties, these variables need to be considered since the houses with greater square footage and more rooms are generally re-sold for higher prices.
3. Location Consideration: Since location information is not available in the summary statistics of the dataset, it can be assumed that location influences the increase in prices (Sisman and Aydinoglu, 2022). Prices of houses may greatly depend on the location of the particular house, which may be a neighbourhood or even the city.


Section 2: Critical Discussion on Excel and Data Mining Cycle
2.1 Advantages and Disadvantages of Using Excel for Data Analysis
Microsoft Excel is among the most popular tools utilised in data analysis due to its convenience, versatility, and applicability across various contexts (Anderson et al., 2020). It is apparent for professionals in finance, marketing, and business because of its intuitive interface and versatility in performing various computing tasks. However, as with all tools, Excel has some significant advantages but also drawbacks that reduce its efficiency for complex or extensive data processing.
Advantages of Using Excel
Excel is easy to use since it operates in layers which are easy to comprehend especially if the user has a bit of computer prowess (Salkind and Frey, 2021). Some of the tools and options in excel that aid in the operation include the drag-and-drop functionality, formula construction, and pivot tables which allow for easy data manipulation and analysis. For instance, a marketing professional analysing the customer sales can generate and interactively explore charts and pivot tables without coding. Furthermore, Excel also interacts well with other applications in the Microsoft Office suite, making it easier to transfer data and generate reports. Another advantage of Excel is versatility. Formulas can be modified via the menu, conditional formatting is available, and macros or Visual Basic for Applications (VBA) can be used to automate repetitive tasks. For instance, in financial modelling, it can be applied to perform cash flow analysis or generate an expected return on investment. In addition, the ability of Excel to open and work with different file formats such as CSV or XML enables users to import, cleanse, and manipulate raw data from various data sources.
Disadvantages of Using Excel
However, Excel has some limitations, and when working with large volumes of data or performing complex analysis, it is not the best tool. Scalability; Microsoft Excel is only suitable for small data sets; for instance, it cannot handle data sets larger than a million rows or two million columns (Nevedal et al., 2021). For example, processing thousands of records in a customer database that contains millions of inputs would call for tools such as Python or SQL.
Another disadvantage is that the system still has limited functionality of statistical and machine learning features. However, Excel is quite limited when it comes to statistical analysis as compared to dedicated software such as SPSS, R or Python (Coursey et al., 2024). For instance, performing the regression analysis with multicollinearity testing in excel is suboptimal and sometimes actually requires one to do a lot of coding which is inefficient.
Another risk is that there may be errors or inconsistency in Excel spreadsheets. There is risks of manual data influx while keying which mostly results in formula mistakes to give wrong results (Mkamanga and Thorne, 2021). Researchers have found out that it is possible for corporate entities to suffer huge losses due to small mistakes on Excel spreadsheets. For example, in 2012, an erroneous figure in excel of the JP Morgan plunged the firm into over $6 billion in trading blunder.
Thus, it can be concluded that Excel is a good tool for small and medium-sized data analysis with simple statistical requirements, but it is not able to analyse large datasets or perform complicated statistical analysis. Despite its benefits, its limitations require using other special software for complex or extensive analyses.
2.2 The Data Mining Cycle: Meaning and Importance
Data mining is understood as a process of identifying valuable patterns, trends, and relationships in large data sets through the use of analytical tools and methods (Han et al., 2022). As a result, it is an innate element of contemporary decision-making in many professions, including healthcare, finance, and marketing. The data mining cycle refers to the iterative process of extracting valuable insights from raw data and involves several key stages: The six steps in the data mining cycle include data acquisition, data preparation, data understanding, data analysis, data assessment, and data deployment. All of them are crucial to refine the results and their applicability to the given context.
1. Data Collection and Preprocessing
However, raw data is in most cases imprecise, irregular, or contains a lot of noise. These problems are solved by cleaning, normalisation, and transformation as steps within preprocessing (Çetin and Yıldız, 2022). For instance, it could involve deleting similar customer records in an e-commerce setting or dealing with missing data in customer’s product reviews. Data preprocessing is vital as the quality of the information being inputted determines the overall quality of the results. For instance, if a bank employs insufficient information on customers’ transactions to assess credit risk, the bank can make incorrect decisions on the credit that increases its liabilities.
2. Data Exploration and Visualization
After the data is cleaned, there is Exploratory data analysis (EDA) which assists in the identification of underlying patterns. Variables of interest and potential outliers are detected by using summary statistics, visual tools such as scatter plots, and the correlation matrices (Yuan et al., 2020). For instance, a retailer examining sales figures could employ EDA to identify which categories in a store are most lucrative. Graphic tools including Excel graphs or other software tools like Tableau are used to support analysts in making the data more understandable by the stakeholders. Conclusions from EDA, in the subsequent stage, help to choose the right modelling approach.
3. Modeling and Pattern Discovery
Data mining is a process that focuses on constructing models that can facilitate the identification of patterns as well as the generation of predictions. Such approaches as clustering, classification, and regression ones are often implemented (Wu et al., 2021). For example, a telecom firm may apply classification models for churning customers or clustering for grouping customers according to their actions. It also involves knowing how to select the right algorithms and parameters for effective learning. It is also common to make errors such as overfitting, underfitting or choosing wrong model that will lead to poor models. Thus, the main principle of rigorous validation of the model based on cross-validation or train-test division should be considered as fundamental.
4. Evaluation and Interpretation
Once models are constructed, their efficiency is assessed with the help of indicators like accuracy, precision, recall, or the root mean square error (RMSE), as the task indicates (Kaur and Saini, 2024). For example, in a fraud detection system, it is crucial to maintain high levels of precision, which means identifying genuine instances of fraud and avoiding false alarms. Just as importantly, it also involves understanding the model results which is crucial while presenting or reporting the findings to the individuals who are not familiar with math and computing. It is important to implement clear visualisations and explanations so that decision-makers comprehend and have confidence in the outcomes.
5. Deployment and Continuous Improvement
The last step of the data mining process is that of putting the data mining model into a live environment for actual usage. For instance, a recommendation system for an online store might recommend products to the customers in real-time. However, data mining is not a one time activity Data mining is on-going process. Models require updating as and when there is a change in data or the business environment. For instance, during the COVID-19 outbreak, the buying behaviour of clients changed significantly, and this forced retailers to update their forecasts for sales in order to stock necessary inventory (Verhoef et al., 2023).
Importance of the Data Mining Cycle
The data mining cycle ensures that the information extracted from data is timely, relevant, and relevant to business goals. It turns data into a resource that can be used to make better decisions within the company. For instance, data mining-enabled predictive analytics to identify frauds in bank transactions or the best ways to price products during festive seasons for retail businesses. In addition, because the cycle is endless, it also facilitates the enhancement process. This means that while the models are used to make forecasts, they can be improved in the light of new information that is likely to be generated in the future. This elasticity is imperative in fast-paced sectors such as the healthcare industry since the epidemiological projections depend on current data. Finally, it is essential to note that the data mining cycle is relevant to the optimal use of the possibilities of data. Not only does it elaborate on the findings but also cheques whether knowledge generated from the insights can be leveraged to create value for businesses and societies. It involves a set process of working with data and maps the data to decisions, ensuring organisational agility and competitive advantage in the contemporary environment.


Conclusion
[bookmark: _GoBack]This essay aimed to illustrate how Excel helps properly analyse structured datasets although it has some drawbacks related to scalability and the usage of complex techniques. The data mining cycle illustrates how data obtained is processed, refined and utilised to support decision making thus identifying its importance. Combining Excel’s functions with a sound data mining procedure, organisational analysis improves and effectively solves data-driven issues across various industries.
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