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[bookmark: _kikc4kape5jb][bookmark: _Toc183686611]Introduction 
The Dataset on USA Housing provides important data points related to housing property which helps in developing a detailed understanding of trends that exist within the housing market and its characteristics. The dataset, having 4,141 rows and 9 columns, covers features like the date of transaction, price, bedrooms, bathrooms, living area, lot size, floors, waterfront presence, and property condition. This dataset will be used for the identification of correlations, trends, and patterns in the valuation of property which will help in providing important information related to the market of real estate. Statistical analysis has been done like important calculations like central tendencies, variance, and standard deviation being done. The report also visualises the relationships between variables like price, location, and features of property.

[bookmark: _y11nj23nwqoe][bookmark: _Toc183686612]a. Briefly explain the dataset 
The USA Housing Dataset consists of 4,141 rows and 9 columns which provide detailed information on the housing properties. The columns include the date, which records the date of the transaction, and price which indicates the selling price of the houses. Bedrooms and bathrooms specify the number of rooms and bathrooms in each house with sqft_living and sqft_lot representing the living area and total lot size in square feet. The dataset also includes floors which indicates the number of stories, and waterfront. The column on view reflects the quality of the view with the column on condition indicating the state of the property. Additional attributes like sqft_above (above-ground living area) and sqft_basement (basement area), provides more information on the structure of the home. 
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Table: Mean median mode calculation

The above calculation is done with the help of data related to the priceof the "USA Housing Dataset". It consists of mean, median and mode calculation with the Excel functions. It is analysed that the mean of a dataset is calculated to present the average value of large data (Andrade,2020). In order to evaluate the mean on the overall price with the help of average function in Excel. According to the analysis it is seen that the mean is evaluated as 553062.877. The median is also calculated according to data related to the price of "USA Housing Dataset". The median of a data set is to evaluate the middle value from a large sorted data set (Kaufman et al., 2020). This is done with the help of the excel function of the median of the whole range. It is evaluated that the median of price is 46000. Mode is evaluated as the most frequent and common value in the dataset (Togo, 2023). The mode of the same data is calculated with the help of mode function in excel which results to 0. 
[bookmark: _Toc183686614]Standard deviation
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Table: Standard deviation
The above calculation includes the evaluation of standard deviation according to the number of bedrooms in “USA Housing Dataset”. Standard deviation is used to measure the variation of all the data points in a feature from the average value (Shi et al., 2020). This calculation is done in excel with the function of STDEV which results to “0.903” on the number of bedrooms. 
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[image: ]
Table: Variable with largest Variance

The largest variant among all the variables is sqft_living with 916771.05 which is analysed with the function of "=VAR()". According to the largest variant it is concluded that the living square foot in the US varies greatly. This calculation is done in Excel on the dataset related to the number of bedrooms of "USA Housing Dataset".   
[bookmark: _Toc183686616]Variable with largest Standard Deviation
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Table: Variable with largest Standard Deviation
To find the largest standard deviation amongst all the variables of the dataset the function of “STDEV” is used. It is evaluated as the largest standard deviation with the price 583686.4.  

[bookmark: _mvh0dd9pm6mk][bookmark: _Toc183686617]Interpretation of the three output
In order to evaluate the mean on the overall price with the help of average function in excel. According to the analysis it is seen that the mean is evaluated as 553062.877. This is done with the help of excel function of median of the whole range. It is evaluated that the median of price is 46000. The mode of the same data is calculated with the help of mode function in excel which results in 0. This calculation is done in excel with the function of “=STDEV()” which results in “0.903” on the number of bedrooms.  It is evaluated as the largest standard deviation with the price 583686.4. 
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Figure: Pivot representation of Bed vs Price

The relationship between the number of bedrooms and the prices in the USA Housing Dataset has been depicted by the bar chart. “Visualization has long been used as an effective method for transcribing data into information and help people carry out data analysis tasks and make decisions” (Nguyen et al., 2021, p.2). The Properties having 3 and 4 bedrooms dominate the chart  with prices reaching approximately 9 billion and 1E+09. This shows that there exists a preference for homes that are medium in size. Homes with 2 bedrooms are priced significantly with the price nearing 2 billion, while homes having 5 bedrooms contribute less with the price being 1.5 billion. Properties with 6, 7, and 8 bedrooms are sparse, contributing marginally below 500 million each. The negligible price value for 1-bedroom homes shows that the demand of such property is quite limited. 
]
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Figure: Pivot representation of manufacturing vs price

The bar chart points out the relationship between the year of manufacturing and property prices. “Information visualizations such as bar charts and line charts are commonly utilized by people to get insights from data and make informed decisions” (Obeid and Hoque, 2020, p.1). Older properties that were established before pre-1950 show relatively low prices with its average being below 1 million, with the ones during 1924 reaching around 3 million. Between 1950 and 1980, prices gradually rose, with consistent increases in the 1970s reaching approximately 2–3 million. Post-2000, there is a significant rise in prices, with the highest values observed in 2005 which exceeds 6 million. The trend points out that the valuation is more for  newer properties, particularly the ones established after 2000.
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Figure: Pivot representation of manufacturing vs price


The horizontal bar chart shows the relationship between living space in square feet (sqft) and prices of property. “The benefits of using interactive visualisation in research include the ability to easily present more than two variables [13] and increased engagement of users" (South and Rodgers, 2023, p.2). Most properties fall between 1,000 and 3,500 sqft, with prices ranging up to 5 million. Smaller homes, such as those with 370–1,140 sqft have prices lower than 1 million. Larger homes exceeding 4,500 sqft have a broader range of price, with some properties being valued above 10 million and a few being valued over 30 million. The clustering around 2,000–3,000 sqft suggests these sizes are not only more common but also more affordable. 
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Table: Pivot representation of CIty vs Average bedroom
The data summarizes the average number of bedrooms for different various cities. Algona averages 3 bedrooms, while Beaux Arts Village has 3.40 and Bellevue shows 3.81. Bothell and Burien have averages of 3.29 and 3.53, respectively, while Carnation is at 3.31. Clyde Hill and Covington both average 3.33, with Des Moines at 3.23 and Duvall at 3.41. Enumclaw and Federal Way report 3.18 and 3.57, while Renton has 3.50. Kirkland averages 3.51, and Maple Valley shows 3.66. Higher averages include Mercer Island at 4.09 and Normandy Park at 4.07. Vashon and Skykomish average 3.07 and 2.79, respectively.
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Table: Pivot representation of City vs Average Price
The data points out the average prices of  property for different locations. Algona reports $296,657, while Beaux Arts Village averages a much higher $861,636. Bellevue has $347,225, and Black Diamond shows $300,085. Bothell and Burien average $1,343,140, whereas Carnation records $308,802. Des Moines averages $307,615, Duvall $778,833, and Enumclaw $287,813. Federal Way’s price is $440,745, Kenmore shows $581,194, and Lake Forest Park reaches $2,046,559. Mercer Island leads with $1,111,306, followed by Redmond at $677,731 and Renton at $245,291. Snoqualmie averages $525,000, while Shoreline is at $282,500, and Woodinville records $553,063.
[bookmark: _mu7fafcs8mbu][bookmark: _Toc183686619]c. correlation between price and number of bedrooms 
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Table: Correlation
The relationship between two variables is analyzed with the help of correlation and is also used to measure the strength and direction. Identification of the patterns or associations that can guide decision-making is done with the correlation between two or more specifices. It also helps with the prediction and analysis (Makowski et al., 2020). In order to understand how two assets move relative to each other the function of finance correlation is used. It is done with portfolio diversification which is done by combining assets with low or negative correlations. This analysis is mainly done in order to reduce the risk of an organisation. -1 to +1 is the key feature of correlation in which a value of +1 indicates a perfect positive relationship. The +1 indicates that both variables move in the same direction (Hamaker, 2022). The negative relationship is perfectly indicated by -1 which means that they move in opposite directions. There is another value which is 0 and it implies that there are no linear relationships amongst the data. In the above figure, the correlation between price and bedroom is demonstrated. The price correlation is represented as "1 and 0.189" and the bedroom represents "0.189 and 1".  There is a significant correlation of 0.01 level with no negative representation. As there are no negative values it is evaluated that both variables move in the same direction. 
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Figure: Scatter Plot
(Source: self-created)

The above figure is the graphical representation of price and bedroom in the scatter plot. The price is on the x axis and bedrooms on the y axis and each point represents the comparison of  price to the number of bedrooms. Some of the key patterns which are revealed by the scatter plot are explained below. 
lower price concentration: It is analysed that most of the properties have prices below 5,000,000. This is regardless of the number of bedrooms in which the comparison is done.
Rare higher bedroom properties: According to the graph it is seen that there are less number of properties which have a number of bedrooms. Even as prices increase the properties with more than 6 bedrooms are fewer.
Outliers: It is analysed that there are less high-priced properties (e.g., around 20,000,000 to 30,000,000) with varying numbers of bedrooms. As there are less high price properties which represent luxury or exclusive properties.
According to the pattern it is evaluated that the number of bedrooms alone does not strongly explain property price variability. It is seen that increase in bedrooms generally aligns with higher prices. Some of the other factors are location and property size along with amenities are likely play a significant role.

[bookmark: _i16greryd9h3][bookmark: _Toc183686621]Conclusion 
The Dataset on USA Housing offers valuable information related to the market of real estate after detailed analysis has been done on variables like price, bedrooms, area of living, and property location. Statistical calculations like mean, median, mode, variance, and standard deviation have been beneficial in revealing trends and variations in features of housing. Pivot tables and visualisations have demonstrated the relationships between variables like the correlation between prices of property and features like size, and year of construction in an accurate manner. The findings have pointed out the demand for homes that are medium-sized and newer properties with the significance of location being pointed out. 






[bookmark: _fh1kns9izdfy][bookmark: _Toc183686622]Part 2 
[bookmark: _c35odtdtqvo5][bookmark: _Toc183686623]a) Discuss the advantages and disadvantages of using Excel using relevant practical examples 
Microsoft Excel is one tool that is used significantly for the purpose of managing data. The analysis, and visualisation of the data can also be done with the help of Excel. This makes the interpretation of data much more convenient. The versatile nature of  Excel makes it a solution that is majorly preferred by professionals who have to analyse data in an accurate manner. 
One advantage of Excel that can be considered quite significant is that its interface is very user-friendly and the users are provided with the opportunity to organise and analyse data quickly. The organisation and analysis of data can be easily done on Excel with the need to have a lot of technical expertise. A small business can make use of Excel for the purpose of maintaining records on financial data related to income and expenses. Functions like SUM, AVERAGE, and IF can provide the opportunity for the users to perform calculations in an efficient manner with tools like filters and conditional formatting being beneficial for pointing out the fundamental trends. The tables of Excel can allow the users to obtain a summary of the data, particularly datasets that are large in size. This makes it convenient for the users to analyse large data sets  quickly. This makes Excel a highly preferred option for performing tasks like analysis of sales performance. 
One prominent advantage of Microsoft Excel is that it is available for free and it can be accessed by a lot of people.  One practical advantage of using  Microsoft Excel is that it can be quite beneficial for students.  One specific feature of Microsoft Excel is that it can help with the creation of a list  that is highly systematic followed by a convenient recap of data. This particular feature can be used by students for the creation of a recap of data. This data can be related to numbers of letters and dates in an orderly way in the form of a table. This table can be utilised as a database for making a complete letter without facing the difficulty of  typing  manually “The use of Microsoft Excel-based learning media can help students in planning and organizing the content of letters systematically, improve grammar and spelling, and improve the format and layout of letters accurately and consistently” (Permana et al., 2024, p.208)
The ability of Excel  to create visual representations of data can be considered an important advantage that is offered by this application. Charts, graphs, and heatmaps can be generated without putting much effort using excel, these visualizations can make it highly convenient to interpret data sets that are highly complicated. “In the simplest way, HM can be created in a Microsoft Excel spreadsheet using collected numerical data and a method of data visualization called Conditional formatting” (Pokojski et al., 2021, p.7). A team responsible  for marketing can use Excel for keeping a track of the  performance of the campaign used for marketing through the  visualisation of the demographics of the customers. The extent to which the customers could be influenced by the marketing campaign can be evaluated with the help of  bar or pie charts. These visuals can be helpful for developing an accurate and detailed understanding of the needs of the consumers and the trends associated with the same. Developing an understanding of the trends can help to make important decisions.  "Microsoft Excel software can be used to draw heat maps easily and quickly. Therefore, together with utility (functional effectiveness) and usability (perceived ease of use), heat maps can be a useful tool for ECG data analysis” (Guo et al., 2020, p.6)
The Visual Basic for Applications  (VBA) feature of Excel can allow the automation of tasks that are highly repetitive like the generation of  reports on a monthly basis. This can increase efficiency and reduce human error.  "VBA is actually a programming language of Microsoft Excel and can be used to write programming and run through in an Microsoft Excel workbook" (Kalwar et al., 2022, p.30). VBA can be helpful for attaining a reduction in error during the time of calculation followed by a reduction in the time needed for performing all the calculations.  VBA is also  referred to as macro programming. Macros are several instructions that can allow the different components of Microsoft Office to automate the pairing of functions that are specific to both users so that the complicated operations can be made automatic (Kalwar et al., 2022). 
Excel also has certain disadvantages despite all its advantages particularly when large data sets have to be damaged. The designing of Excel has not been done for handling extensive amounts of data, and the performance of Excel is likely to be degraded to a significant extent when work has to be done on millions of rows or when very complicated formulas have to be used. Another disadvantage is the possibility of human error as it is primarily manual. Humans are likely to make mistakes when entering data  or during the creation of formulas which can result in results that are inaccurate (Srinivasa Ragavan et al., 2021).  The maintenance of security is another concern that is likely to emerge when using Excel. Excel does not have enough security features for handling confidential data. Companies handling confidential information prefer to use other softwares having strengthened encryption and security instead of Excel. 

[bookmark: _mywtee21rk46][bookmark: _Toc183686624]b) Explain the meaning and importance of the Data Mining Cycle with examples 

The Data Mining Cycle Is a process of extracting important information and patterns from large datasets. “Data mining technology refers to classifying and collecting the relevant data involved in a certain range and identifying and detecting the internal relationship and data law between the data” (Bian  and Fu, 2022, p.3) The Data Mining Cycle comprises six stages, “business understanding, data understanding, data preparation, modeling, evaluation, and deployment and maintenance”. These stages assert the analysis and extraction of important information from the data. The first stage is business understanding, in which the objectives are defined so that proper understanding can be developed on the same. The information related to the Business can be gathered from the Retail Administrator and the section of "About Us" on the website of  the company to make sure that the analysis is aligned with the goals of the  business (Sigwadi, 2021). The next stage is understanding the data with the focus being on the exploration of the dataset followed by resolution of ambiguities. A one on one interview is done with the data steward with uncertainties being clarified followed by assessing the suitability of data for analysis. In the phase of preparation of the data, the dataset is cleaned and transformed for meeting the requirements of descriptive analysis (Sigwadi, 2021). The creation of dummy variables is done for improving not only readability but also modeling. In the stage of modeling, the two models are tested against a benchmark. In the phase of evaluation, the statistical significance and accuracy of the models is assessed. In the stage of deployment and maintenance, the results are prepared for academic presentation and use of business.
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