



Student Name: Bogdan Pacuraru 
Student ID Number: 2245496
Module Code: LCBB5000
Lecturer’s Name: Dr Zahra Mohammadnazari


Table of Contents
Section 1: Analysis	3
1. Introduction	3
2. Dataset Overview and Statistical Analysis	3
2.1 Description of Dataset	3
2.2 Statistical Analysis Using Excel/SPSS	3
3. Data Presentation Using Excel Functions	6
5. Conclusion	8
Section 2: Excel Discussion	9
Advantages of Excel	9
Disadvantages of Excel	10
Meaning and Importance of the Data Mining Cycle	11



[bookmark: _Toc178613378]Section 1: Analysis
[bookmark: _Toc178613379]1. Introduction 
The primary focus of this study is on the matter of understanding the daily coffee consumption patterns of people and their impact on health. To complete this research a detailed dataset titled "USA Housing Dataset" has been utilized for conducting a comprehensive analysis of the coffee-consuming patterns of individuals. The dataset is built with a primary focus on different housing variables including price, number of bedrooms, and square footage. The different housing variables serve as a valuable tool for honing statistical analysis skills and deriving meaningful insights. By analyzing this comprehensive dataset it is possible to evaluate statistical measures like mean, median, mode, variance, and standard deviation which are pivotal to understanding patterns that exist within any dataset. The major aim of this report is to utilize advanced statistical techniques and Excel functions in the context of analyzing the data and obtaining key insights about the relationships between variables. In basic Excel functionality, it is possible to explore correlations between variables which helps to define a thorough understanding of the dataset (Kazak et al. 2023). Excel is the perfect platform to conduct this type of data analysis as it is valuable in both fields enabling both statistical calculation and visual representation. Through the basic functionality of Excell, it is very easy to understand complex patterns and relationships within the data.
[bookmark: _Toc178613380]2. Dataset Overview and Statistical Analysis 
[bookmark: _Toc178613381]2.1 Description of Dataset 
As seen the dataset includes different types of features which are aligned with housing and demographic information. The dataset is made with represents the average income of residents in the area (Avg. Area Income), and, the average age of houses (Avg. Area House Age). Besides all of this, the data set also presents information on the Avg. Area Number of Rooms and Avg. Area Number of Bedrooms which indicates the average number of rooms and bedrooms in houses within the area. The Area Population which shows the population size, and the Price of houses, and is measured in USD is also included in this dataset. It is seen that the Address variable that is included in the dataset helps learn comprehensive location information, including street, city, and postal details. 
[bookmark: _Toc178613382]2.2 Statistical Analysis Using Excel/SPSS 
It is very important to focus on key descriptive statistics such as mean, median, mode, standard deviation, and variance for the relevant variables to evaluate the USA housing dataset using statistical measures. These measures will be particularly effective for understanding the distribution and variability of the data in a better way. 
A. Mean Value for Price
In the dataset, the mean (or average) price reflects the central tendency of housing prices. To calculate the measurement the first thing that is needed is summing up all the housing prices and then dividing them by the number of observations (Ho et al. 2021). In the context of the mean value of price, the mean actually stands for representing an idea of the average price of homes in the area. In a real estate dataset similar to this the mean value of the process is particularly important as it helps to understand the general pricing trends in the housing market. In this context, the mean price is nearly $1,232,072.65.
The mean is calculated as:
[image: ]
Where n is the number of observations. In this dataset, the mean price is:
Mean Price = 1,232,072.65 USD
B. [bookmark: _6kpjizasov2x]Median Value for Price
The median price refers to the middle value when all prices are ordered from lowest to highest (Antong et al. 2021). The measure of the median is specifically needed in skewed datasets because, in this type of datasets, outliers may heavily influence the mean. As seen, if there are a few extremely expensive houses in the dataset, the mean could be much higher compared to what is basic for most homes. Whereas, the median, gives a better reflection of the central value, due to it is not affected by such outliers (Yang et al. 2021). In housing datasets, the median price is sometimes recognized as a better indicator of typical home prices. In this context, the median price is nearly $1,232,669.38.
C. [bookmark: _m4nf5k29yixt]Mode of the Price
The mode basically refers to the value that appears most frequently in the dataset (Hillel et al. 2021). In the realm of house prices, the mode gives the price that occurs more often than any other. It is seen that when there is no repeated price, the dataset may recognized as multimodal or without a mode. In the context of housing data, the mode is generally used in very certain circumstances compared to the mean or median (Pullinger et al. 2021). Apart from the usage, it can still effectively give insights, especially in markets where certain price points are more popular because of the demand for homes in that range. The mode price is probably $15,938.66, followed by other values including  $31,140.52 and $88,591.77. 
D. [bookmark: _41abkn8mggpg]Standard Deviation for Number of Bedrooms
The standard deviation is basically the way in which it is possible to measure how spread out the values are from the mean (Cressie et al. 2023). For the number of bedrooms, the standard deviation reflects the extent to which the number of bedrooms in the dataset deviates from the average number of bedrooms. A high standard deviation points out that the number of bedrooms varies very significantly among the houses, as well as a low standard deviation points out that most houses have a basic number of bedrooms (McGrath et al. 2020). In the context of analysis of housing, it is particularly very important to understand the standard deviation of the number of bedrooms as it helps to identify whether there is a wide range of house sizes or whether most homes are similar in size. If the standard deviation for the number of bedrooms is 1.23, it means there is a moderate spread in the number of bedrooms over the dataset.The standard deviation is a measure of the spread of values around the mean. It is calculated as:
[image: ]
Where xix_ixi​ is each individual value, μ\muμ is the mean, and nnn is the number of observations.
For the number of bedrooms:
Standard Deviation of Bedrooms = 1.23
E. Which Variable Has a Larger Variance?
Data spread can be measured by variance as well. It is calculated as the average squared deviation from the mean. Variance is particularly effective for giving indication in terms of magnitude how much the data points differ from the mean (Pustejovsky et al. 2022). It is seen that a higher variance points out a greater dispersion of values which refers to that the data points are spread out over a wider range. In the context of this particular dataset, the variable with the increased variance will be the one where values deviate the most from the mean. Price has the largest variance at 1.25 × 10^11, which points out a significant spread in housing prices.Price or Area Population are some variables that may have higher variances because of their wide range of values, as opposed to more stable variables like the Avg. Area Number of Bedrooms, where the range is likely smaller.Area Population also has a high variance at 9.85 × 10^7, showing a wide distribution in population sizes.
The variance is the average of the squared deviations from the mean. It is calculated as:
[image: ]
The largest variance was found for Price at:
[image: ]
For Area Population, the variance is:
[image: ]
F. [bookmark: _jd0kdkfgvxfi]Which Variable Has a Larger Standard Deviation?
Standard deviation, as mentioned earlier. It is expressed in the same units as the data, making it more interpretable. It is possible to identify which variable has the largest spread of values by comparing the standard deviations of different variables. In the particular context, Price, and Area Population are some variables that are likely to have larger standard deviations due to their wider range and probability for extreme values. On the other hand, Avg. Area Number of Bedrooms or Avg. Area House Age types of variables may have smaller deviations.
G. [bookmark: _qov25dvs5qjh]Interpretation of the Last Three Outcomes
The comparison of variance and standard deviation helps in understanding the variability of different variables in the dataset. A higher variance and standard deviation in a variable like Price suggests that housing prices in the area are widely dispersed, possibly indicating a mix of luxury and affordable homes (Sisman et al. 2022). Similarly, a high standard deviation in Area Population might reflect significant differences in population density across various neighbourhoods.  
[bookmark: _Toc178613383]3. Data Presentation Using Excel Functions 
Explanation of Excel Function Used 
One crucial function in data analysis and presentation is ‘Charts’, specifically bar and line charts. Charts visually represent data, making it easier to identify trends, patterns, and outliers that may not be immediately apparent from raw numbers. In housing data analysis, for instance, a bar chart can highlight the distribution of house prices, while a line chart can show price trends over time or across different regions. This visual approach simplifies complex datasets, aiding in clearer communication of insights and helping stakeholders make data-driven decisions. Charts are essential for transforming data into actionable information.

Fig: Average Area Income and Average Area house Age
The provided chart displays two variables: Avg. Area Income (in blue) and Avg. Area House Age (in orange). The Avg. Area Income shows significant fluctuations, indicating a wide range of income levels across different areas. The vertical spread of the blue data points suggests variability in income, with some areas having much higher average incomes than others. In contrast, the Avg. Area House Age is nearly constant, represented by the flat orange line, indicating minimal variation in the age of houses across the dataset. This chart suggests that while income levels vary significantly, house ages are relatively consistent.

Fig: Average area number of rooms and Average area number of Bedrooms
Average rooms and bedrooms versus square footage area, houses in USA In the graph above, it is seen that the average number of rooms and bedrooms increases with the increase in the area of the house. However the increase in the bedroom as opposed to the square footage area, houses in USA is not as significant as that of the rooms. This brings out a fact that greater houses possess more rooms but does not really indicate the increase in numbers of the bedrooms, mainly because many houses share a room for other purposes or spread out with bigger living spaces.
The analysis of the housing data and its relationship with features like income, age of house, and square footage offers a parallel to the study on daily coffee intake and health index of the participants. It is similar to how bigger houses show more rooms but not proportionally more bedrooms. A similar situation may occur where higher coffee intake does not always correspond to a linear change in health. For example, it is possible that the heavy coffee consumers are not necessarily associated with a lower health index, just like the case of increasing income without necessarily reflecting better housing conditions. In both analyses, therefore, an attempt is made to look deeper beyond simple quantities: such as understanding housing from various perspectives or health from several angles.
[bookmark: _Toc178613384]5. Conclusion 
The statistical results from Excel detail what coffees one consumes and their health status. From the data, it is indicated that though one may consume a different amount of coffee every day, the relation with health index is not linear. Higher coffee intake does not necessarily mean poorer health-just like bigger houses have not necessarily proportionally more bedrooms. These results may affect the recommendations made in the future by showing that moderation is the key to coffee use and that lifestyle and diet play more significant roles.
Excel and SPSS are two of the most powerful tools used for data analysis and visualization. One is user-friendly in regard to simple statistical functions and graph generation for quick interpretation of data, while the other facilitates more complex techniques and deep analyses that result in stronger findings. Together, both help in presenting a comprehensive approach toward the analysis and visualization of data, thus facilitating informed decisions in research and practical applications.


[bookmark: _s74ppt1p0b47][bookmark: _Toc178613385]Section 2: Excel Discussion
[bookmark: _Toc178613386]Advantages of Excel 
Widely Accessible
Excel is widely accessible as part of the Microsoft Office suite. Its wide accessibility makes it a commonly used tool among individuals and organizations in the entire world. It is available on several platforms including Windows, Mac, and online which helps a lot of users. Many professionals and students are already able to capture the basic functions of Excel as its functions are easily accessible to all. Its extensive features make it ideal for basic data analysis activities. In using Excel there is no need to invest in more specialized software which increases its usability to a large range of individuals and organizations (Antoni 2021).
Example:  Excel can be used in a small coffee shop as it is helpful in tracking daily sales, inventory, and customer preferences as well as with the help of the functions of Excell it is possible for the coffee shop to draft basic reports that help the owner understand daily trends and make informed decisions.
Flexible for Simple Tasks
Excel is highly flexible for completing some basic tasks related to data analysis. It features basic statistical functions which help to perform simple data management tasks. Excel includes SUM, AVERAGE, IF, and VLOOKUP types of built-in functions that help individuals do various calculations and organize data (Hossain et al. 2021). In this platform, users can easily make charts, graphs, and Pivot Tables to represent the data in a visualized way.
Example: It is seen that a research institute that works on searching housing prices takes help from Excel to calculate mean and median prices and to make effective visualizations such as bar charts or line graphs to define the price distribution accurately.
Familiarity and Ease of Use
Excel is very easy to use, individuals can easily learn how to use the features of Excel which is the most important advantage of using Excel. Excel is featured with drag-and-drop interface and pre-built templates which is very helpful for non-technical users as it helps to develop complex reports and visualizations without the demand for programming skills (Naciri et al. 2024).
Example: A professor does a survey on coffee consumption and uses Excel’s pre-built templates to manage the huge amount of data and to make graphs. This technique helps to represent trends in daily coffee intake patterns easily.
Integration with Other Microsoft Tools
Another strong advantage of using Excel is it seamlessly integrates with other Microsoft Office tools including Word and PowerPoint. Its feature of integrating with other MS tools makes it an easy solution for transferring data into presentations or reports (Koutsokostas et al. 2022).
Example: it is particularly helpful for a marketing analyst as it helps to import Excel charts into PowerPoint to represent sales trends during management meetings.
[bookmark: _3cmn17c9h8he][bookmark: _Toc178613387]Disadvantages of Excel 
Limited for Advanced Statistical Analysis
It is true that Excel can manage basic statistical analysis, but it is not able to handle more advanced modelling and data mining tasks. A lack is seen in the features of Excel, particularly in conducting advanced analyses, such as multivariate regression (Backhaus et al. 2021). 
Example: When a financial analyst needs to conduct complex forecasting models may have to switch to SPSS for in-depth analysis of financial trends and market predictions due to the limitations of Excel.
Handling Large Datasets Can Be Slow
At the time of analyzing very large datasets in Excel, often slows down or even crashes at dealing with millions of rows (Yau 2024). This significant limitation makes it less effective in the matter of processing big data.


Example: A data analyst for a retail chain who has to manage a large amount of customer data from thousands of stores might find Excel lagging or crashing in the matter of processing a large amount of data. The limitations of Excel make it unsuitable for large-scale data analysis.
Limited Collaboration Features
The collaboration features that Excel has are not optimized for real-time editing. This limitation creates complications when multiple people work on the same file.
Example: A team of researchers may struggle to use Excel at the same time, it can be hard to manage versions, making real-time collaboration very challenging.
[bookmark: _ikzc4p1ytiws][bookmark: _Toc178613388]Meaning and Importance of the Data Mining Cycle
The Data Mining Cycle is generally a systematic process that is utilized to obtain meaningful patterns, trends, and insights from big datasets (Dridi et al. 2021). It is specifically essential for transforming raw data into valuable information that can guide decision-making in different contexts including business, healthcare, and research (Plotnikova et al. 2020). 
· [bookmark: _izdyhyjr0p6x]Enables evidence-based decisions rather than guesswork.
Example: Businesses can adjust marketing strategies based on customer behaviour data.
· Streamlines data processing for more effective operations.
Example: Optimizes production schedules in manufacturing.
· Discovers meaningful patterns that manual analysis might miss.
Example: Reveals customer preferences in retail.
· Forecasts future trends for competitive advantage.
Example: Predicts loan default risks in financial institutions.
· Applicable to both small and large datasets across various sectors.
Example: Analyses health records to detect disease outbreaks.
The cycle of data mining is basically developed of several key stages:
[image: ]
Fig: 6 stages of data mining cycle
Source: IGI Global (2022)
1. Data Collection: In this stage of the cycle relevant data is collected from various sources. It is very important to ensure that the data is accurate and relevant to determine the quality of the final analysis (Popenoe et al. 2021).
Example: A healthcare organization collects patient records, including age, gender, medical history, and diagnostic results, to study health trends.
2. Data Cleaning: Sometimes errors or inconsistencies are found in the data. Data cleaning is specifically important to handle these issues to ensure data quality (Whang et al. 2023).
Example: In a housing dataset, missing entries for property prices are filled or removed which makes the dataset complete and reliable for analysis.
3. Data Exploration: The step of data exploration refers to summarizing and visualizing the data to understand its structure and find patterns or anomalies (Guo et al. 2021).
Example:  A business might use Excel charts, to visualize sales trends over time to find seasonal patterns.
4. Model Building: Statistical or machine learning models are applied in this stage to the cleaned data to reveal deeper insights or make predictions (Zhong et al. 2021).
Example: A retail company may use a regression analysis model to forecast future sales on the basis of past trends of sales (Fildes et al. 2022).
5. Model Evaluation: The performance of the model is tested to evaluate accuracy and reliability before it is applied to real-world decision-making.
Example: A company tests its customer retention model by comparing predictions to actual retention rates.
6. Deployment: The final insights or models are deployed for practical use. 
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