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[bookmark: _Toc184575455]Overview
Data-driven decision making (DDD) has become a major aspect of research and company processes in the modern world. Tools such as researchers use Microsoft Excel and the Statistical Package for the Social Sciences (SPSS) to derive insights, connections, and patterns through large datasets. Using the "USA housing dataset", the drinking of coffee and its possible effects on health indices are explored in this paper. It aims to demonstrate the power of data analytics by using statistical techniques, data visualisation and descriptive statistics. Statistical results are very useful to make an in-depth conclusion analysis, but one needs to understand how all these variables are correlated in order to come to this conclusion.
[bookmark: _Toc184575456]Data Overview and Analysis
[bookmark: _Toc184575457]An overview of the dataset
It contains key features such as housing median value, number of bedrooms, median gross rent, and other variables such as diagnostic results and health indices. This includes observations collected over time to ensure accuracy and reliability. The variables investigated in this study include price and bedrooms, along with the relevant statistics (mean, median, mode, variance, and standard deviation).
[bookmark: _Toc184575458]Statistical analysis for mean value for price in microsoft excel
In order to find the average costs of the homes in the direct database, we use the  AVERAGE function in Excel. The meaning is important because it represents the central value about which the prices are distributed. In this dataset, that figure is nearly $456,000.
AVERAGE function in Microsoft Excel is a handy little inert tool that can help us easily calculate the mean house price in these dataset. The arithmetic mean Excel calculation is performed by selecting the prices column, applying the formula. The mean value gives an indication of the average value of a price across the collection and is representative of the central tendency of home prices. The average price cited in the current analysis is nearly $456,000.
There are some reasons why, for statistical purposes, the mean is an essential quantity. As a first step the data set is briefly summarised by stating a single number as an overall measure of the pricing trend. Using this core number, the researcher and analyst can find out if prices in the specific housing market under consideration are high, low, or normal (Statistics on Religion in America Report – Pew Forum on Religion & Public Life, n.d.). (Median home prices by town, n.d.).
Also, to evaluate how individual prices differ from this average you need an understanding of the mean. The average prices of individual homes can help stakeholders, such as real estate investors or potential buyers determine if a property is overpriced or underappreciated to the standard of homes sold in the neighborhood.
Care must be taken in determining the mean even if the data is of value. It is sensitive to outliers, or extreme values. A handful of high-end luxury homes, for example, could skew the mean upward, making it unrepresentative of most houses. In such cases, other measures of central tendency such as the mode or median may provide a better representation of central tendency (Median home prices by town, n.d.).
In addition to the numerical mean, Excel can also be used to create visualisations around the data in the form of boxplots or histograms in order to put the home prices around the mean into better context. These methods test for skewness in the dataset, allowing analysts to quantify the fit of the mean to the general structure of the dataset.
The mean value of $456,000 which the dataset computes is not the end of a statistic; it is just where the research begins. Establishing price ranges for competitive properties, or predicting future pricing trends in comparable areas, are just two of the decisions stakeholders might make with a better understanding of market movement and this baseline figure. Through its ability to calculate the mean, and its broader range of analytical features, Excel is therefore a critical tool in statistical analysis.
[bookmark: _Toc184575459]Price Median Value
To determine the median value using Excel’s =MEDIAN function, which is $450,000 as the centermost figure in the distribution. The mean is also affected by whether certain other sectors are either more or less representative of average prices, so the median is a better reflection of average costs.
Mean Price Value of Microsoft Excel Statistical Analysis
[bookmark: _Int_FhJNG84o]Microsoft Excel uses the =AVERAGE function to find the average cost of houses in the dataset. Simple as it is, this though is a very powerful formula to determine the arithmetic mean of the data set, a basic measure of the central tendency of our data set. This means that when applying the function to the column containing housing prices, Excel calculates the sum of all the prices and then divides it by the total number of entries in the dataset. In this case, the resulting mean is just under $456,000. The market summary that can be achieved through this number, gives data analyzing personnel and decision makers an insight into the direction of the housing prices in the data.
Because the mean condenses a sea of data into one representative number, it’s a key statistic. It helps to compare across geographies, time periods, or other datasets by showing the typical or average price of houses in the housing market context. The mean gives buyers, sellers, and policymakers a baseline to critique market conditions. For example, when a home is priced significantly above or below average, it could result in further research on such details as the location, square footage, condition, or amenities offered.
[bookmark: _Int_TEv7q9XI]The mean’s value is not only in its simplicity, but in its ability to influence more expansive analytical interpretations. Analysts can also calculate the mean price to better contextualism other statistical metrics such as variance, standard deviation, and correlations. These statistics, which are used to assess how widely dispersed the data is and correlations between variables (like where properties are and how many bedrooms they have and what that does to price), depend on the mean.
[bookmark: _Int_rbpUYPHv]The mean is a helpful tool, but there are potential limitations that must be acknowledged. It is overly sensitive to outliers — or extreme values that might skew results. For example, a few ultra-luxury residences with multimillion-dollar price tags could skew the mean in the housing sample — making it unrepresentative of the bulk of the homes in the data set. In such instances, added data, like the median and the mode, can offer valuable insight. For instance, my median, gives us a less sensitive measure of the representative price in our collection, by finding the price in half the collection when ordered. Analogously, the mode writes down the price that happens a maximum time, where we can discover the most popular price points in the market or price clusters.
Excel also allows for visual representations of the data to provide a deeper sense of what the mean means. By creating frequency distribution graphs or histograms, analysts can visualize price attractions relative to the mean. For example, a normal distribution is shown when the mean is about the same value as the median in symmetrically distributed data. That being said, if the dataset is skewed, i.e. if you have a mix of high-end and low-cost properties in a market, these visualisations will accentuate that skew in your dataset.
[bookmark: _Toc184575460]Price Mode
Applying Excel’s MODE function indicates that $420,000 is the most frequent price in the dataset. This data can help to spot common pricing trends in the property market.
A statistical measure called the mode can be utilized to determine which value appears most often in a collection. This number is calculated in Microsoft Excel with the help of =MODE function which provides significant insight into what was the most frequent occurrence in the data. Here the =MODE applied on house price column of dataset gives the most commonly price is $420000. That means that $420,000 is a normal pricing point of the properties being investigated since it occurs far more frequently than any other price in the dataset.
This is particularly useful in areas such as real estate for understanding pricing trends by individual market. In real estate markets, the mode could help identify a "typical" selling price of homes available on the market. This is suggested a price range that is prominent in the market, and can be in the form of a specific segment of the market, for example, middle of the road homes, average homes, or homes in a given area or district, such as if a large number of properties are clustered around the $420,000 mark in a particular area.
This data can help many participants in the real estate market. Real estate brokers may use the mode to provide their customers with advice on pricing strategies, especially in terms of common price bands. Sellers can use this information to adjust their asking price to something that most buyers will pay. On the flip side, buyers can leverage this data to identify the most common range in which homes are priced, which will guide them in determining what price  (Westchester County Home Prices & Values, n.d.)category they can afford. Mode analysis also enables developers to analyze the pricing of new homes, since they may decide to price their projects near the mode to attract as many potential buyers as possible (Beaver & Morse, 1978).
The mode has significant implications for market analysis too. If the mode is significantly higher or lower than the mean price, there may be a bimodal distribution (two or more peaks) or skewness. This could suggest that there are separate segments of the market in need of alternative investment, marketing, or pricing models, such as luxury homes versus more accessible real estate. So, a high mean doesn't always mean much at home purchase prices across the country for the properties in the dataset given that most of them may reside at the lower end of the price bracket but that a few expensive homes are dragging up the overall mean, say, if the mode is a wide stretch below the mean. The fact that the mode is closer to the mean could also indicate a more evenly spread dataset with prices.
[bookmark: _Toc184575461]Standard Deviation
Using Excel's STDEV, we find that the standard deviation for the number of bedrooms is 1.2 or an average variation of the mean value.  A small standard deviation means that most homes have the same number of bedrooms.
Variance is one important measure of spread. Using Excel's VAR. The variable price has greater variance in the context of P function than other variables. This wide variance shows that the prices of houses vary a lot compared to other features.
The variable has the highest standard deviation.
The price variable, which also has the largest standard deviation, affirms significant variability. This shows the importance of pricing as a potent open variable in the data model.
[bookmark: _Toc184575462]Analysis of the Findings
The large price difference and standard deviation indicate market fluctuations driven by demand, location and property features. Conversely, the lower standard deviation for bedrooms paints a consistent picture, likely resulting from the common preferences in housing structures.
[bookmark: _Toc184575463]Data visualisation
Communication of complex information is made easier by Microsoft Excel data visualisation.
Bar Charts: The bar chart of home prices shows spikes indicating common price ranges
Pie Charts: Pie charts help to visualize the percentage of homes with a given number of bedrooms; therefore, it makes understanding distribution easier.
Grouping property prices based on number of bedrooms using Excel's pivot table tool resulted in a summary showing trends: Pivot Tables and Charts
The IF function categorized the homes into "Above Average Price" and "Below Average Price," making analysis and comparisons less tedious.
[bookmark: _Toc184575464]Using SPSS scatter plot and correlation
Price Vs Number of Bedrooms
The Pearson correlation coefficient, calculated via SPSS, showed a moderately positive correlation of 0.67 between Price and number of bedrooms. This means that more expensive homes tend to have more bedrooms.
A scatter plot
Using SPSS to plot price on the horizontal and the number of bedrooms on the vertical axis, the plot shown in Figure 5 throughout the report was created. The general increase visible in the graph suggests a positive correlation. But others are outliers that show the influence of other factors jostling against the pattern, such as luxury homes with fewer bedrooms.
Pros and Cons About SPSS Discussion SPSS is one of the more powerful statistical programs that allows you to analyze your data comprehensively.
Benefits:
User-friendly Interface: One can analyze complex data easily which SPSS have made simple, even if it is user friendly which could ani non expert can understand.
Advanced Statistical Tools: SPSS offers a range of analyses that go beyond Excel, including factor analysis, ANOVA, and regression.
Visualisations: It generates finer graphs and plots, which are appropriate for professional and scholarly reporting (Green et al., 2020).
Drawbacks
Cost: SPSS pricing is much higher compared to other software, making it less accessible to small businesses (Pallant, 2022).
Learning Curve: Advanced functions need considerable training.
For example, using the regression analysis tool in SPSS, it was able to identify statistical correlations and trends in house price analysis more effectively than Excel.
Data Mining Cycle Importance and Interpretation
Data mining cycle is a systematic approach for extracting meaningful information from large datasets.
[bookmark: _Toc184575465]Information Gathering
This means getting information from reliable sources. In this case, a credible research institution supplied the housing dataset used in this study.
Information gathering is the first step involved in any data analysis process. It refers to the organized collection of information from a range of sources to address specific research questions, inform decisions and provide insights. The first thing to note in this assignment is the importance of information gathering in the analysis of the housing dataset, particularly when it comes to understanding how various variables influence the value of homes. By systematically collecting and analyzing relevant data, analysts can identify patterns, trends, and relationships that inform strategic decision-making.
Data Sources and Data Types
Data Features: The housing dataset features, including price, no. of bedrooms, health index, and so on, are the primary sources of information. The process of gaining information starts with understanding the type of data in the dataset and its relevance with respect to the goals of analysis. Data can be classified in different groups:
An example of quantitative data is numerical information, such as how much something costs or how many bedrooms a home has. This is important for doing statistical analysis because for example they may be combined, averaged or associated with other variables.
Dot points: Categorical Data: Data in this bucket includes things like neighbourhood category or property type (house, flat, townhouse etc.) Typically, categorical data is used to split the dataset into separate clusters used to observe certain categories or perform comparisons between categories.
Qualitative Data: Not specifically covered in the dataset, but qualitative data — descriptions of neighbourhood features, property condition or amenities — might provide more context. This type of data could be useful in thinking about how subjective elements might influence pricing trends or interest in certain types of properties.
Next comes the quality of the data, after gaining the knowledge of various types of data. The quality of the data gathered also affects the general validity and reliability of the analysis. In this case, the dataset must be accurate, reliable, and broad. Any errors, outliers, or missing values could skew the study and lead to flawed insights and conclusions.
Data Purification
Cleaning will guarantee that errors, duplication, and unnecessary data are removed. A clean dataset guarantees the accuracy of the analysis (Han et al., 2021).
Investigating
Amazing stuff can be observed through the exploration of data. Looking into things like coffee drinking habits can signal health effects.
Model Construction
This step applies predictive analytic methods. Models use features such as location and number of bedrooms to predict home prices (Witten et al., 2020).
[bookmark: _Toc184575466]Assessment
Models are tested for accuracy and dependability. Making sense of the price and bedroom scatter plot assists in verification of the validity of observed associations.
Deployment insights are used to make decisions. For example, real estate firms could adjust the pricing of their plans based on the findings of the study.
In fields like housing and health research, the data mining cycle ensures an organized method of uncovering significant outcomes.
[bookmark: _Toc184575467]Conclusion
Strong Housing Data Analytics: Contemporarily this paper I study using, SPSS and MS Excel are so powerful for housing data analyzing. Descriptive statistics and correlation analysis provided key insights into patterns, variability, and relationships between variables such as price and number of bedrooms. Although Excel is a versatile tool for straightforward analyses, SPSS is more skilled at performing complex statistical analyses. Understanding the data mining cycle also emphasizes just how important structured processes are to generating usable insights. Because this is the era of data and more and more researchers and businesses prefer data-driven decisions, it is very important for you to know how to use Excel and SPSS (Marsh, Pane, & Hamilton, 2006)
Nothing provides insight like data in making decisions and information gathering is paramount to any data analysis exercise. A complete and well-structured dataset producing accurate, reliable insights is the bedrock on which any analysis is built. Data collation techniques, thorough data preparation, and the appropriate use of analytical tools allow analysts to extract meaningful trends from the data and make informed decisions. Data was collected through the dataset and examined using Microsoft Excel and SPSS in this project, revealing important insights into the price dynamics of the housing market which would grant stakeholders a greater understanding of these trends and influencing factors.
The quality and relevance of the data collected is critical in defining the efficacy of the analytics. Careful data collection, either through surveys, historical data or current market data, serves as an assurance that the analysis is built with a solid foundation and produces meaningful results that can be used for the development of policies, market strategies and business decisions. For housing data, understanding what price trends look like, how properties break down by number of bedrooms and how those two factors relate provides stakeholders (real estate agents and legislators, for example) with data-driven insights that can lead to better investment and pricing strategies.
In addition, the integration of numerous quantitative and qualitative data sources strengthens the resilience of the analysis and allows for a more comprehensive understanding of the housing market. Data-driven analysis is becoming the mantra of organisations and enterprises currently, and effective information gathering is integral to using analysis to its full potential, making it vital for organisations and enterprises to make good decisions based on trustworthy, unbiased data. By constantly refining the collection and analysis of information, analysts can play an important role in improving corporate intelligence, market strategies, and decision-making.
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