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[bookmark: _Toc181823602]Section 1
[bookmark: _Toc181823603]Introduction
The USA housing dataset provides insight into the areas of house prices and important characteristics, which helps in understanding the parameters that affect the housing market. In analysing price as well as the space of the house in terms of square feet, number of bedrooms and or number of bathrooms one can understand patterns of property value. This section will seek to present basic frequencies only, create a graphical representation of the correlations between variables and use correlation analysis to determine the extent of variance in house prices that can be explained by various factors (Akhtar et al., 2016). These can be useful for potential buyers who would like to understand how much they can spend to acquire a certain type of house or neighbourhood.
[bookmark: _Toc181823604]Summarise the dataset by providing descriptive statistics
	
	Mean
	Median
	Standard Deviation
	Range

	price
	553062.9
	460000
	583686.5
	26590000

	sqft_living
	2143.639
	1980
	957.4816
	9670

	sqft_lot
	14697.64
	7676
	35876.84
	1073580

	bedrooms
	3.400483
	3
	0.903939
	8

	bathrooms
	2.163043
	2.25
	0.784733
	6.75



[bookmark: _Toc181823605]Interpretation 
The descriptive statistics on the USA housing dataset can be meaningful to look at the various features of homes and can give detailed information on the characteristics of the properties, distributions of these properties and many more.  This range also demonstrates the existence of the USA housing market within the low and high-end segments of the economy and the diverse requirements it meets (Akhtar et al., 2016). 

The standard deviation of the living space is 957 square feet which means that while it varies there is enough control to make sure that the variance is moderate enough compared to the price level. Larger homes may be evident where an owner or tenant wants quarters of better standards or where the property is intended for many families. 
Sqft_lot shows another significant variance among the lot sizes out of all the features. However, the mean and median lot area of 14,697 and 7,676 square feet, respectively, reveal that the lots are considerably larger than what was specified in the ordinance since the standard deviation of lot size is 35,877 square feet. The lots may be large in the suburban and rural regions to accommodate the large piece of land, and a small lot in the urban region because of the high land price. 
In the case of the bedrooms, the mean is around 3.4 and the median is 3 bedrooms. A small difference still between the mean and the median and a standard deviation of 0.90 confirms that most properties are likely to have 3 or 4 bedrooms. The relatively limited spread of bedroom counts supports the observation that, while bedrooms are relevant, they may not be as important as other factors such as area or zone (Akhtar et al., 2016). 
Regarding the number of bathrooms, the mean is 2.16 while the median is 2.25; however, since the correlation between bathrooms and bedrooms is relatively close, they seem to provide the necessary average family needs (Mishra et al., 2019). The standard deviation is 0.78 meaning moderate dispersion; people prefer to have about 2 bathrooms in their homes at any given period, but this may slightly differ depending on the size and value of the given property. 
Altogether, these simple measures point to a strongly heterogeneous condition of the housing market and the emergence of a range of key factors affecting the value of housing properties, including the size of lots and sizes of houses. To the stakeholders, these patterns are helpful in the aspect of market segmentation (Srinivasan et al., 2016). When it comes to faith in the real estate market, those buyers looking for cheaper options may be looking at a property with limited living space or lot size whereas those especially interested in big homes may be drawn to the large floor area or extra facilities.
 


[bookmark: _Toc181823606]Visualize (using relevant graphs) the relationships between house price and the following factors:
· Number of bedrooms
· Number of bathrooms
· Square footage of living space (sqft_living)
· Year the house was built
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[bookmark: _Toc181823607]Key Drivers of House Price in the US Market: Insights from Correlation Analysis and Recommendations for Homebuyers
	
	price
	sqft_living
	sqft_lot
	bedrooms
	bathrooms
	yr_built

	price
	1
	0.418528
	0.045964
	0.188765
	0.317785
	0.027067

	sqft_living
	0.418528
	1
	0.194226
	0.59011
	0.760353
	0.296545

	sqft_lot
	0.045964
	0.194226
	1
	0.065747
	0.097497
	0.047224

	bedrooms
	0.188765
	0.59011
	0.065747
	1
	0.542549
	0.153514

	bathrooms
	0.317785
	0.760353
	0.097497
	0.542549
	1
	0.470814

	yr_built
	0.027067
	0.296545
	0.047224
	0.153514
	0.470814
	1



The result of correlation analysis on the USA housing dataset signifies the important variables that have a strong relationship with house prices. By analysing such dependencies, this will better understand what specific factors contribute most to price growth and what segments of houses are worth paying attention to depending on the buyer’s budget and desires. 
· Correlation Analysis Results: 
The correlation analysis reveals several important associations: 
Square Footage of Living Space (sqft_living): This factor has the highest positive coefficient and is equal to 0,42 when people consider the correlation between this factor and house price. This indicates that the price rises with the size of the living area.
Bathrooms: The number of bathrooms has a moderate positive coefficient of 0.32 which means homes with more bathrooms are usually more expensive. Extra facilities such as bathrooms are always useful and bring additional value to the home; it is certain to interest families or people who live in multi-occupancy households (Srinivasan et al., 2016). 
Bedrooms: Comparing the coefficients obtained, it is apparent that the number of bedrooms has a weaker positive relation to price (0.19). The excess number of bedrooms implies a higher price but to a lower degree than that prompted by living areas or baths, hence arguing against excessive concentration of pricing primarily on the number of bedrooms. 
Lot Size (sqft_lot) and Year Built: These variables respond to feeble values of correlation coefficient with price, 0.05 and 0.03 respectively. Lot size and how old a property is does not raise, or significantly lower, the price within this range of data. For lot size, the low coefficient suggests that although large lots improve the property's aesthetic appeal, it does not have a major impact on the price. In a similar manner, the year-built correlates to price slightly implying that relatively newer homes may not attract higher values but other characteristics that are equally positive (Mishra et al., 2019). 
[bookmark: _Toc181823608]Potential Drivers of Price Increases
On this basis, the factors mentioned during the correlation analysis as bearing the highest coefficients that characterise their influence on the price can be identified as the key factors behind price growth trends in the housing market. The following are some notable price-driving factors: 
Square Footage of Living Space: Houses with especially large living spaces tend to cost more because this is how consumers perceive them as larger and therefore more valuable environments, they want to live in. 
Number of Bathrooms: As is a common case with the size of a house, the number of bathrooms also lies at the root of the price. Every additional lavatory can add to the functionality and saleability of the property the most if it is in the more expensive houses where multiple bathroom facilities are anticipated (Ciaian et al., 2016). 
Number of Bedrooms: Even though the number of bedrooms seems less important for price comparison in comparison to living space or the number of bathrooms it also affects prices. Houses with more bedrooms may contain families with more members, or purchasers with a special need for additional room for guests or recreation (Tadasse et al., 2016). 
Lot Size: Although lot size is not very closely related to the price, it can also be an advantage for the home. Big sizes are preferred by the individuals driving value for gross areas due to open space, and seclusion, which may be appealing in adding landscapes and liberties for expansion. 
Year Built: The year of construction does not exert much impact on the price in evidence which implies that the older homes may be credited due to renovation or historical value. On the other hand, older homes may be cheaper but if they are new constructions with modern layouts or the energy-efficient structure they may cost a little more. 


[bookmark: _Toc181823609]Recommendations for Potential Homebuyers
The correlation analysis results reveal useful tips for buyers depending on their objectives and financial tendencies. The implications are that for buyers who are looking for lower-priced houses, some attributes may have to be sacrificed, whereas those who are looking for higher-value houses can work on factors that make the house more valuable to the buyers.
[bookmark: _Toc181823610]Recommendations for Affordable Housing
Opt for Modest Square Footage: Another factor that affects price is floor space, which makes it conceivable that clients searching for reasonable homes may need to consider homes with tiny living areas. Small houses do not only cost less when purchased but also the expenses incurred in their maintenance and utilities (Tadasse et al., 2016). 
Consider Fewer Bathrooms: Due to the trend line of bathroom count to price, clients can opt for homes with a smaller number of bathrooms and pay less money. Even though there is nothing as beautiful as having many bathed, a single bath may suffice especially for a small nuclear family. 
Limit Bedroom Count: Despite the lower association of bedrooms with the price, first-time homeowners, or those with a limited budget, might prefer houses that contain a reasonable number of bedrooms. Houses with two or three rooms are mostly cheap and can be owned by average families thus meeting their needs (Harper et al., 2016). 
Deprioritise Lot Size and Age: Since lot size and the year built explain minimal variation in price, the buyer can settle for a small lot or an old house. These considerations may well assist the buyers in making some reasonable and sensible choices consistent with their relatively low prices but with little or no substantial sacrifice in quality or effectiveness.
[bookmark: _Toc181823611]Recommendations for Higher-Value Homes
For buyers willing to spend more money or for those who are looking for investment opportunities to resell the house, some factors are extraordinarily fascinating. 
Prioritize Larger Living Spaces: Houses with greater square footage are not only spacious, but their appraisal on the real estate market is also high. This leaves larger homes with a lot of expendable space to allow for the creation of other features like home offices, entertainment rooms or guest spaces (Ciaian et al., 2016). 


Invest in Additional Bathrooms: It is not unusual to have more than one bathroom in large wealth-oriented buildings, or in households that have many occupants or are parties (Harper et al., 2016). Potential customers in this group may be interested in homes with three or more bathrooms, which are considered useful and can also be the key to a property’s success in the most popular and expensive districts in each city or state. 
Seek Extra Bedrooms for Flexibility: While the number of bedrooms is not the most convincing way to explain higher prices, multiple bedrooms are useful for various purposes now and in the future. For example, for receiving guests, performing hobbies, etc, as well as in the future for expanding the family (Ciaian et al., 2016). 
Evaluate Lot Size Based on Lifestyle: Even though the relationship between lot size and price is very low, it may be useful for buyers interested in acquiring larger territories. Huge plots are also sought for their privacy, terrain landscaping opportunities and play areas, especially in suburban or country houses. Real estate buyers in the luxury segment or the estate segment could consider the size of the lot as a better filter based on lifestyle (Ciaian et al., 2016). 
Consider Newer Construction for Added Value: A Year built does not form a strong relationship with price, however, some buyers may want the latest technology, unconventional facilities, less energy consumption and minimal costs for repairing may be possible of new homes. These things could be of interest to buyers who pay much attention to them since newer homes are both attractive and functional.
[bookmark: _Toc181823612]Conclusion
The examination of the USA housing dataset demonstrates the primary variables involved with house prices, including square footage and number of rooms or bathrooms. A correlation is found where the size of the living space or the number of baths that accompany a property has a strong positive influence on property values though lot size and home age affect it minimally. The information assists buyers who are on the lookout for affordable homes and assists those with a higher budget to make informed decisions relating to special features that increase property value. 


[bookmark: _Toc181823613]Section 2
[bookmark: _Toc181823614]Discuss the advantages and disadvantages of using SPSS
Statistical Package for the Social Sciences (SPSS) Computer program is one of the most popular computer programmes that was developed to perform all kinds of statistical analysis, more especially those that involve large samples. 
[bookmark: _Toc181823615]Advantages of SPSS 
User-Friendly Interface: They are characterized by a simple-to-use graphical user interface which is the hallmark of SPSS. For instance, the user can perform a test like correlation statistics by using the list of variables and the corresponding statistical test in the menu instead of typing complicated syntax (McCormick and Salcedo, 2017). 
Comprehensive Statistical Tools: The procedures of SPSS include basic descriptive statistics such as Mean, Median, Standard Deviation, chi-square test, Analysis of variance or ANOVA test, Regression Analysis, Factor Analysis etc (Larson-Hall, 2015). 
Data Visualisation Options: Bar charts, histograms, box plots, scatter plots and can be modified easily by making minor changes to their codes. For instance, in the price of housing analysis, the option of an SPSS scatter plot is useful in showing the relationship between the price and other factors such as square footage or the number of bedrooms among others in a graphical format (Pallant, 2020). 
Advanced Data Management Capabilities: The data cleaning, merging and transforming tools are well developed hence minimizing the possibility of a wrong entry. For example, in a survey having many thousands of respondents, SPSS can identify and manage missing values, replicated values and outliers in a matter of minutes (Arkkelin, 2014). 
Specialized Analysis for Social Science Research: SPSS has been traditionally developed for social science utilization, and even today it is best used in this sphere. For surveys and questionnaire research, SPSS offers great features such as reliability testing like Cronbach’s alpha and cross-tabulation (Abu-Bader, 2021). 


[bookmark: _Toc181823616]Disadvantages of SPSS 
Costly Licensing: The software used in this research includes SPSS which comes with a paid license and may be constrained to those with little cash muscle. This cost can become expensive, specifically when compared to other language options such as the R or Python languages that offer many of the same statistical features for free. 
Limited Flexibility for Customization: Despite this fact, SPSS is easy to use as compared to other statistical software tools that require programming such as R or Python for users to define their functions (Larson-Hall, 2015). 
Dependency on Graphical Interface: As mentioned, SPSS allows using syntax as the main working instrument however its functioning heavily depends on graphics. However, when the task involves dealing with objects which involve highly repetitive or automated actions, this tends to slow down the implementation and hence the scalability of these phases is restricted (Pallant, 2020). 
Limited Data Visualisation Compared to Excel: SPSS is endowed with basic visualisation it lacks the efficiency and versatility in data visualisation found in Excel. Pivot charts and various other dynamic properties are more effectively present in Excel (Abu-Bader, 2021).
[bookmark: _Toc181823617]Explain the meaning and state the importance of the Data Mining Cycle with examples. 
Data mining is the extraction of meaningful information from an organized collection of data through the application of statistical, logical and computational tools (Moore et al., 2022). The data mining cycle explains the sequential process making it easier for the analysts and organizations in their exploration of the databases to get relevant insights to support their decision making. 
Data Collection: This first step concerns data collection from different sources like database, questionnaires and sensors. For instance, a retail firm may gather customer spending activities, website usage and demographics data for purposes of analysis (Plotnikova et al., 2023). The data accumulation process forms the basis of the data mining cycle and guarantees a wide-ranging and suitable dataset (Malanchuk et al., 2020). 


Data Preprocessing: Data cleaning is the process of identifying and removing different unwanted objects from the original data. This step consists of how to deal with using gaps in the variables, elimination of redundancy and how to normalize or standardize the data appropriately. This phase works well in getting rid of all the noise and inconsistency in the results that will be used in the other phases. 
Data Exploration: The exploration phase comes when the data is clean to find all the patterns inside the data set. Data exploratory activities of the analysts in this stage may involve comping descriptive statistics and graphical displays (Moore et al., 2022). 
Modeling: At this level, analysts further analyse data often by using statistical or machine learning models to derive other patterns within the data. For instance, a financial institution may apply a decision tree to forecast customer credit risk and likelihood of repaying loans based on his or her income and spending habits as well as credit history (Romero and Ventura, 2020). 
Evaluation: A process in which the performance of a constructed model is examined, its quality, and reliability is the evaluation stage. Some of the most famous techniques are confusion matrices, cross-validation and accuracy (Karna et al., 2020). For instance, while a retail company may employ a predictive model to estimate the number of units it is likely to shift, it can compare estimates from the model with actual sales figures to evaluate the performance of the model and optimize the same. 
Deployment: In the deployment stage of the model, it is used in a realistic setting for decision-making. It entails applying the model to actual practice or developing reports to use in the organisation (Yan et al., 2020). 
[bookmark: _Toc181823618]Importance of the Data Mining Cycle
This model of thinking about data mining is useful for defining the flow of work in the data mining cycle that provides the highest value of data in decision-making. It offers a structured procedure for managing information such that organizations can move from mere data to useful information. Each stage is a process of improving and checking the information; the number of errors is reduced; and the relevance of the results is increased. Another advantage of the data mining cycle is that it is cyclic as it will constantly repeat itself. The cycle also makes it easy to bring changes into the models and strategies as evidenced by feedback from the field. 
The data mining cycle also facilitates predictive analysis, which helps businesses make future forecasts and avoid or prevent mishaps (Song and Liang, 2021). For instance, a retail company that synthesizes sales data over time will effectively predict the market demand, hence increasing efficiency in the consumption of stocks.
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