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Introduction
Data analysis is one of the important tools in decision-making in any organization. By properly collecting, processing and analyzing all possible data, optimization of processes, planning and implementation of short-term and long-term goals is achieved. The provided database shows the prices, number of bedrooms, bathrooms, square meters of housing in the USA, for the period from 09.05.2014 to 10.07.2014.
This report aims to show what is the mean and median value, mode of the price, standard deviation based on number of bedroom, larger variance and the larger standart deviation. Also what is the relationship between price and number of bedrooms.
Calculating the required values
The mean value, often known as the average, is a measure of central tendency that equals the sum of a collection of values divided by the number of values in the set. It offers a single number that summarises a dataset and is commonly used in statistics to determine the average value in a distribution (Washington et al. ,2020). In the case of the “USA housing dataset,” we can say that the median home price is $553,064.47. This value is found using the Excel function - Average. However, if we delve deeper into the data provided to us, we will see that we have a value of 0 for several of the properties. This can distort the result obtained and, accordingly, wrong conclusions can be drawn about the average price of a property. In this case, I will use another function in Excel, which will remove all cells with a value of 0 and thus the study will be accurate. For this purpose, average is used and the expected result is different, with the average value of a home being $559,687.19. The difference with the first calculation is exactly $6,622.72. This shows that it is very important to use the right functions when processing data. This result is clearly shown in Figure 1.
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Figure 1: Average price 
The median is the midpoint of a data collection; half of the data points are less than the median, and half are more than it. If there are an odd number of data points, the median is the middle one in the list. If there are an even number of data points, there will be two numbers in the centre. The median is the number that falls midway between those two figures (BBC, 2024). In this particular data set, the value of a home is shown. With a large data set, like in this case, there is a function built into Excel that helps you quickly and easily calculate the median. The function is MEDIAN, and in this case, the value is $460,000. Since automatically using the function calculates all cells in the column, including those containing 0s, I extend the function by using a logical IF function to isolate the cells with 0s in them, as they skew the study. After applying the extended function, the price changes to $464,600. The difference is not large, but when dealing with more data and larger values, this effect is amplified. These calculations are graphically presented in Figure 2 below.
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Figure 2: Median price 
The mode is the most straightforward measure of central tendency. It is defined as the most common score in a distribution. In other words, it is the score obtained by the greatest number of people in the sample. An intriguing issue with the mode is that there may be more than one in a given distribution (Cooksey, 2020). In the case of the USA housing dataset, the problem is misreported or missing information. This is any cell that has a 0 in it. Figure 3 shows this result, as well as ignoring the zero sign.
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Figure 3: Mode price 
It is clearly reflected that after excluding the cells with missing information, the most recurring property price is $300,000. With this price, an in-depth analysis can now be done with a clearly reflected real price. Such an analysis cannot be done with a result of 0, which represents a clear error in data entry or lack of information about the specific properties.
These three metrics can be visually compared in the following Figure 4. It clearly shows the share of each, with the largest share being for the median price - as it is the highest of the three. This shows that despite the repetition of $300,000 properties, there are very expensive properties that have an impact on the median price of a property.

Figure 4: Mean,Median and Mode Excluding 0 

For this graph, the results obtained by excluding zero cells are used. This is the more accurate data on which a clear distinction, understanding, and analysis can be made.
The standard deviation is a measure of how dispersed the numbers in a data collection are around their mean. This metric assesses data variance and dispersion by determining whether values are closely clustered around the mean or widely distributed. A modest standard deviation shows that the data points are around the mean. High standard deviation, on the other hand, shows that the data points are scattered throughout a greater range (Darling, 2022). In the case of the number of bedrooms, the standard deviation is low. Using the data from the table and the standard deviation formula, we get 0.9, which means that the standard deviation is within the mean for the number of bedrooms, shown in  figure 5.
[image: ]Figure 5: Standard deviation number of bedrooms
Variance is a statistical term that describes the spread or dispersion of a dataset around its mean. It computes the average of the squared discrepancies between each data point and the mean, providing insight into how far individual values deviate from the expected (mean) value (Hayes, 2024). A large variance indicates that the data points in a dataset are distributed across a greater range and deviate substantially from the mean. It implies considerable variability, since the values are not firmly packed around the average, but rather spread (Math,2024). From the price and number of bedrooms variables in the data, it can be said that the property price has a greater dispersion. The results are shown in Figure 6.
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Figure 6: Variance
In the context of number of bedrooms, lower variance suggests greater consistency in the results, or more precisely, that homebuyers' preferences are close to the average bedroom data, while higher variance in home price suggests more variability or fluctuations in the results.
Of the variables, price and number of bedrooms, the property price has the larger standard deviation. Its value is 583686.45, with a mean of 559687.47, while that of the number of bedrooms is 0.9 with a mean of 3.4. If the points are more away from the mean, there is more variety in the data, and vice versa. As a result, the standard deviation increases as the collection of values spreads out (Investopedia, 2024). 
Data visualization
To visually reflect all the information in the report, graphs will be used to illustrate the price of the property, as well as the number of bedrooms and of course their interrelationship. For this purpose, in addition to Excel, SPSS will also be used. Figure 7 shows all property prices and their distribution. 

Figure 7: Price
All the cells of the table, which are 4141 in number, are indicated horizontally. The price is reflected vertically, starting from $ 7800 and reaching $ 26,590,000. It is clearly seen that most prices vary between $ 7800 and $ 500,000, which is also our most recurring price.
The number of bedrooms is also reflected in the following graph. On the horizontal line are again all the possible data provided to us, and on the vertical line the number of bedrooms.

Figure 7: Bedrooms
The number of bedrooms is also reflected in the following graph. On the horizontal line, all possible data provided to us are again located, and on the vertical line, the number of bedrooms. Here it can be noted that the most preferred homes are those with 3 bedrooms, since they are the most saturated on the graph.It can be concluded that the most affordable and preferred homes for purchase are those with a price of up to $ 500,000 and with 3 and 4 bedrooms.
The relationship between the two variables price and number of bedrooms and how a change in one directly affects the other can be easily shown with the help of statistics and more precisely correlation. Correlation is a statistical term that describes the strength and direction of a linear relationship between two variables. It measures how one variable's changes affect another. Correlation values ​​range from -1 to 1 and are usually represented using a correlation coefficient(JMP, 2024). Figure 8 shows the correlation between the two variables using SPSS software.
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	Correlations

	
	price
	bedrooms

	price
	Pearson Correlation
	1
	.189**

	
	Sig. (2-tailed)
	
	<.001

	
	N
	4140
	4140

	bedrooms
	Pearson Correlation
	.189**
	1

	
	Sig. (2-tailed)
	<.001
	

	
	N
	4140
	4140

	**. Correlation is significant at the 0.01 level (2-tailed).


Figure 8: Correlation
Positive values imply a positive correlation, in which the values of the two variables tend to grow together, this is observed in the case of housing price and number of bedrooms.
A scatter plot will be used to visualize the variables. This is a type of chart that is frequently used to investigate and graphically illustrate the relationship between variables. The variables' values are indicated by dots. The value of a data point is determined by the position of the dots on the vertical and horizontal axes; hence, scatter plots employ Cartesian coordinates to depict the values of the variables in a collection of data (CFI, 2024).
[image: ] Figure 9: Scatter plot
We can see that the dots are saturated with prices up to $500,000 and homes with 3 and 4 bedrooms. The correlation is strong, but it does not take into account the location of the property, as well as the square footage of the living space. In a more in-depth analysis, these two variables should also be taken into account.
Advantages and disadvantages of using Excel 
Excel is a very useful tool for data analysis, summarization and calculation. The large availability of data requires quick and easy calculation with the help of computers and this software was created for this very purpose. Excel is part of the Microsoft office suite, which makes it easy and accessible since most organizations use this office suite (Raymond, 2024). Speaking of calculations within the framework of this case study with the "USA Housing Dataset", these 4141 property prices, just by marking them, Excel automatically calculates and displays the result of the sum and the average value in the lower right corner of the screen.
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It is suitable for visualization, through graphs, diagrams and tables, which is another advantage of this software. The main menu clearly shows the different types of graphs that can be used and their visualization. The user can easily change different types of graphs to display the data clearly and understandably. There is a huge set of functions, and in this report a very small part of them are shown. Such as the logical function IF, mean, mode, median. These functions are logically named, which makes their use and finding in the software very easy. Another advantage of Excel is that it is integrated with other Microsoft office products, which makes it very flexible for transferring information. A typical example is the Word office package. Transferring data, graphics, photos is easy, fast, without having to change the font, size, etc. Although Excel supports basic statistical functions, it lacks more advanced functions such as complex regression models, time series analysis, and others, which is a drawback of the software. Complex statistical analyses may require additional add-ins or external software such as Python or SPSS, which are specialized statistical tools. In the case of the "USA Housing Dataset" for analyzing the relationship between property price and number of bedrooms, SPSS is used to display the correlation and scatter plot. When working with very large data sets, Excel can become slow and error-prone, especially when working with millions of rows or complex formulas (Abrar, 2016). In this case, a slight delay was observed when marking all cells in the property price column. Errors can occur with complex data manipulations, such as copy and paste errors or incorrect application of a formula. An example of this could be directly using the function in the case where there is 0 in the data set. The error occurs if an IF function is not implemented to ignore null data. Processing text data types is not possible, since mostly numeric data types are processed. Excel is only available for Windows and Mac OS X, which is a problem for users of Linux and other operating systems. Of course, this is not a widespread case, since the most popular operating systems are Windows and Mac OS.


Importance of Data Mining Cycle
The data mining cycle refers to the systematic process of discovering patterns, relationships, or insights from large data sets using a variety of techniques and tools. This involves a series of structured steps to ensure that effective and actionable insights are extracted from the raw data. The cycle is fundamental in fields such as business, healthcare, marketing, and science, where data-driven decisions lead to better outcomes (Stobierski, 2021). In this case, data on property prices in a specific area, with different numbers of rooms, sizes, and over a specific period of time, was extracted. There are 8 stages of the data mining cycle, which are shown in Figure 10 for ease of understanding (Stobierski, 2021).
[image: ]
Figure 10: Data mining cycle


Clearly define the goal or problem to be solved with data mining. In this case, this could be the difference in prices of apartments with approximately the same area or location. As well as the purchasing attitudes of potential customers - what type of housing is sought and purchased. Collecting data from appropriate sources, such as databases, web logs or transaction records. Here, there is already collected data, but it requires pre-processing and systematization. Cleaning the pre-processed data to remove errors, process missing values ​​and standardize formats. In this case, Excel functions are used, since the data set is large. With a small data set, this can also be done manually, which, however, can lead to mechanical errors when entering. Transforming the raw data into a format suitable for analysis, such as function engineering or dimensionality reduction. Here, a standard format is used, but if necessary, it can be changed to a percentage, number. In the first column, it is formatted by date, for clarity in reporting. The application of algorithms and calculations as well as techniques for discovering patterns or building predictive models. For example, all homes can be grouped by criteria such as number of bedrooms, which will lead to data systematization. This can be done with the help of a Pivot Table, which was not used in the case of our study. Assessment of the quality, accuracy and relevance of the discovered patterns or models. Then these models are implemented in a real environment, that is, they are integrated into the  based on new data received, changes in current ones and, of course, the desire to achieve the goals of the organization. When changing building materials in the construction of new buildings, the price of properties will increase, this will affect not only newly built, but also old buildings. Their price will also rise. Continuous updating of data leads to more adequate and good solutions. 
Conclusion
In conclusion, it can be said that collecting, organizing, using the right tools and software to process a large set of data helps any organization in making decisions. This is what makes the difference in large corporations, they are more sustainable, predictable and optimize their business decisions. In the case of the USA housing dataset, it can be concluded that there is a direct relationship between the price and the number of bedrooms, which would help both in the construction business and in the sales and rental business. It is clearly seen which are the preferred homes as large and, accordingly, the price that customers are willing to pay.
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Mean, Median and Mode
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