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This essay comprises two parts, PART A and PART B and using data analyzing methods we will make us of Microsoft Excell and SPSS tools in order to analyze, extract, process data which are of utmost importance for any successful project in any industry being related to data warehousing, business intelligence or hospitality. (Martins, 2020)
In Part A will analyze by the help of Microsoft Excell the rise or fall in average price for a room reservation over 4 years, 2017-2021.
Part B is about discovering the correlation between students reduced/free lunch qualification and their gender, to learn more about pre-test and post-test scores and also some demographic variables. For this purpose will be utilized pre-test and post test data from a survey over 2133 school pupils.
[bookmark: _Toc155693045][bookmark: _Toc155693084][bookmark: _Toc155693138]PART A
[bookmark: _Toc155693046][bookmark: _Toc155693085][bookmark: _Toc155693139]What is Data Analysis?
Assessing, purifying, controlling, and evaluating data is the procedure used to identify patterns that are important, insights, and trends. It involves a set of steps and techniques used that extract valuable knowledge out of unprocessed information, in the end helping in decision-making, problem-solving, and explaining complicated phenomena. Many fields, particularly commerce, science, medical care, social sciences, and others, employ data analysis extensively. (Bernhardt, 2017)
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Data preparation is an essential step in both artificial intelligence and data analysis. It involves storing raw data for evaluation or modelling by cleaning, converting, and organizing it. Your analytical or machine learning models' efficacy and accuracy could potentially be significantly affected by proper data preliminary treatment.
Listed below are some essential methods and resources for data preprocessing:
1. Data Cleaning
· Get rid of outliers, missing figures, and duplicate data.
· Changing or standardizing data.
· Dealing with categorical data (one-hot encoding, for example).
2. Feature Scaling
3. Feature Engineering
4. Handling Imbalanced Data
5. Data Transformation
6. Data Splitting
Using the excel file from Moodle, we had first to perform a Data Cleaning, in our case we had to remove the duplicates.
Microsoft Excell give enables us via its tools to perform operations like ‘remove duplicates’ or ‘filtering’, which are meant to simplify the process and implicitly our work keeping the integrity of the data by addressing the missing value issues. 
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The next step was to convert the necessary data, the date-related ones into columns, Arrival Year, Arrival Month and Arrival Date and their format had to be altered to suit the dates.
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We followed 3 steps in order to proceed further with our data analysis, total night calculation, average reservation price per year calculation and in the end the percentage change in average room reservation per year calculation.
Total Nights Calculation
The data from columns named ‘Weekend Nights’ and ‘Weekday Nights’ were added together in a third column named ‘Total Nights’. We were able to determine clearly the association between duration of stay and every single booking.
Average Price per Year Calculation
The columns used here were ‘Year’, ‘Average Price’ and ‘Percentage Change in Average Price’ in order to calculate the usual cost of a room reservation in between 2017-2022.
The function that was used was AVERAGEIFS function and the criteria was ‘Arrival Year’.
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From 2017 to 2022, the data applies to typical industry room costs. Throughout the duration of the study, these average costs fluctuated. In 2017, the mean price of a hotel room was $90.03. In 2018, the mean cost of a hotel room was $106.05. $101.03 was the average price in 2019 and $105.03 was the average price in 2020. Prices dropped to an average of $100.23 in 2021 and then rose to $100.50 in 2022. The price swings imply that supply, the state of the economy, and competition all have an impact on hotel room costs. To fully understand the larger contextual elements, more research needs to be done.
In 2017, the average cost of a room booking was $90,05; by 2018, that amount had increased to $106,45, representing an 18.22% increase. Price rises are a positive indication. In 2019, the average price dropped by 3.50% to $101,78. 2020 saw an increase in the average price of -3,90% to $105,34. In 2021, the average price dropped to $101,23. This deviates from historical patterns, and the 0.26 percent decline suggests a lack of stability. By highlighting subtle differences in pricing trends over the chosen time period, per-capita change data enhances average price figures.
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Data Visualization Role
The graphical and numerical depiction of data and data aggregate, such as figures, tables, and charts, is known as data visualization. It is necessary to communicate information in a prompt, effective, and natural way. To put it briefly, routine data becomes data through data visualization. Once your data warehouse has all the information required for management and business operations, you must generate reports to make the data meaningful. However, because what we typically consider to be "reported" often consists of pages and pages of detailed information about a fact or transaction, the term "report" can be misleading. The three ways that business users obtain information as reporting are: reports, dashboards, and alerts. (ClicData, 2019)
Trend Analysis via Line Chart
A line chart links several moving data points to a moving line to depict the price fluctuation of an asset over time. It is probably the most basic kind of financial chart and usually only displays a security's closing prices over time. Although line charts can be used for any duration, daily price movements are the most typical application for them. (Peters, 2023)
We had 2 axes, the x-axis for the years and y-axis for the average prices. Using these 2 axes as references it was generated a line chart.
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Let's examine a linear regression equation in which the years 2017–2021 are the independent variable and the average price is the dependent variable. The anticipated yearly average price in year "x" is represented by the variable "y". The average price will rise by 2,1254 percent for each one percent rise in a calendar year. The constant term "-4190.2," which stands for the Y-intercept, can be used to determine the average price estimate if the year is "zero." Nevertheless, consider how data-driven this scenario's viability is. The coefficient of determination, or "R2," for the linear model that uses years as predictors is 0.2671. This indicates that approximately 26,71% of the variation in average price can be explained by the linear trend over all years.
Bar Chart to depict the Yearly Comparison
A bar chart: what is it? A sequence of price bars makes up a bar chart. Every bar depicts a change in price over a specific time frame. A vertical line separates each bar. The highest and lowest prices reached during the time are shown by the vertical line. A line that runs horizontally to the left of a vertical line represents the opening price. A line that runs vertically to the right of a horizontal line indicates the closing price. (Mitchell, 2021)
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Our bar chart has several bars, each one representing the year and the height of the bar is correlated to the average price.
The above bar chart is a proof that average room reservation price in 2018 was higher that 2017 but in 2019 and 2021, the price slowly fall.
What are Excell Function?
Spreadsheets continue to be popular. Electronic spreadsheets are being used since 1979, and they remain one of the most frequently utilized instruments for examining and altering data.
The well-known spreadsheet tool Excel from Microsoft has been adopted by some of the most prominent companies in the world and has over 750 million registered users.  Excel's abundance of tools and functions that can be utilized to fresh, combine pivot, and graph data is one of the reasons it is so popular with consumers. (Kleppen, 2023)
For the purpose of our assignment, we used several Excel functions.
IF function
Spreadsheet programs like Microsoft Excel and Google Sheets include the "IF" function, which is a conditional function. Based on an established scenario or logical test, the program allows you to carry out multiple computations or return specific outcomes. The "IF" function's key syntax is as follows:
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By the help of IF Function we could classify bookings based on the existence or non-existence of kids.
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VLOOKUP Function
One of the tasks was to bring forward the meal plan costs, this will bring more information to the dataset.
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Pivot Table
Pivot tables are a specialized tool within spreadsheet programs for successfully summarizing and analyzing data, whereas data analysis is a comprehensive process of looking at and deriving insights from data. Pivot tables make aggregating and organizing data easier, which makes them an essential tool for data analysis jobs, especially when working with huge datasets. (Kleppen, 2023)
First of all we need to select all the data, remove duplicates and go to insert tab and select PIVOT TABLE function.
In the window that was opened we need to select YEARS in the first column field and Average of average price in the value field. Select all data, go to insert and apply PIVOT TABLE function.  The result will be a table with 2 columns as below.
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We will select an empty field to calculate the rise and decrease in the average price from 2017 to 2021.
The result is showing that there is an  increase of 12.42% in the average hotel price during the year 2017 to 2021.
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PART A Conclusion
This study shed important light on the patterns in the average cost of hotel reservations over several years. The line graph's rising trend over time suggests that either demand or inflation may have increased. The price changes year over year are displayed in the bar chart. Utilizing functionalities and visualizations enhanced the study's findings and facilitated the process of making well-informed decisions.
PART B
This section is related to a survey carried out on 2133 school pupils in order to identify their pre and post-test scores and if they qualify or not for free lunch.
The results will be obtained using again Excell Functions and this time, the SPSS program.
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1.  Male and female distribution
The examination of how the students are distributed according to their gender was done using COUNTIF Function.
The count of cells that meet a given condition is estimated by the COUNTIF function[1]. COUNTIF is included in the umbrella of statistical functions in Excel. (CFI, n.d.)
As we can see in the next table, the survey was performed on 1056 females (49.5%) and 1077 males (50,5 %).
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2. Lunch Qualification
 In order to extract this data we are using the same COUNTIF Function and as we can observe from the below table there are 918 students which qualify for free lunch, a percent of 43% pupils.
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3. Mean and median of Student scores
There are three methods to calculate a data set's central tendency: mean, median, and mode. The total of all the values in the data set divided by a number of values is the mean. When the figures are ascending, the median indicates the middle value. The most prevalent value in the data set is the mode. These figures aid in developing an understanding of the central tendency of a data set, which is useful in different types of businesses. (Indeed Editorial Team, 2023)
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The non-qualified students had a median pre-test score of 62.29 and a median post-test score of 74.38, according to the above table. Conversely, the qualified students' median score was 45.25 (compared to a median score of 44.00), and their median post-test score was 57.48 (compared to a median score of 55).
4. Mean and Median Differences of the Scores
Using the calculation function in SPSS we can calculate the mean and median differences of the scores. After we calculate the score difference between pre and post-test scores we proceed to the descriptive analysis to obtain the mean and ithe median of scores differences.
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The mean difference between the pre-test and post-test scores is 12.146 (m = 12.00) based on the calculated results displayed in the above table. This means that, on average, students' scores increased by about 12.146 points between the pre-test and post-test results. The consistent improvement observed across the student population provides additional support for the median difference between the pre-test and post-test scores.
5. K-mean Clustering – Clustering Analysis
K-mean is the algorithm used to separate the set of n observations into k clusters. When you desire to group similar data points based on the number of clusters you set (K), you use the K mean when you don't have any group labels. K means is a general method for establishing similar data points to groups according to patterns in the data. Clusters are collections of related data points that belong to the same set according to algorithms such as K means. A cluster is an arrangement of related data points. K denotes the number of clusters you've configured. K stands for the method of organizing observations into groups based on the closest center. (Frost,2022)
K-Means Clustering was performed on the student groups to emphasize their performance on pre-test and post test scores.
Initial cluster centers represent the average values of each cluster variable at the beginning of the cluster process. The factors used in this study include pre-test and post test scores. As we can see below, the initial center values for Cluster 1 were 23 pre-test and 35 post-test. The initial cluster center values for Cluster 2 were 53 pre-test and 56 post test results. The initial cluster centers for Cluster 3 were 66 pre-test and 91 post-test. The highest starting cluster centers for Cluster 4 were 93 pre-test and 100 post-test ratings.
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Going further with the Iteration History, from the below table it is obvious that the most significant alteration happened during the first iteration. Clusters 1 and 4 had values of 12.774, 6.161, 10.109, and 10.338, respectively. The following iterations demonstrate decreasing changes. This indicates merging clusters. It is critical to notice that iterations 9 and 10 show slight variations. Cluster 1's values are near to convergence. Clusters 2, 3, and 4 continue to exhibit small alterations. In the end, the cluster comes to a stop due to the largest number of iterations. Some clusters join, whereas others don't. The maximum absolute allowed alteration is 106. The minimum distance among the original centers is 28.460. This demonstrates the variety of cluster starting points.
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Final Cluster Center
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Cluster 1 had 37 final center values before the test and 49 after the test. Cluster 2 contained 50 pre-testing centers and 62 post-testing stations. Cluster 3 contained 75 post-test centers and 62 pre-test centers. Cluster 4 had the biggest final center values (76 pre-test and 89 post-test). The final cluster centers provide a clearer understanding of how pre- and post-test results are split up within each cluster, as well as aid in the identification and classification of various performance groups.
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Cluster analysis revealed the existence of four different clusters. Cluster 1 had 508 cases, Cluster 2 had 587 cases, Cluster 3 had 728 cases, and Cluster 4 had 310 cases. A total of 2133 eligible cases with no missing values ​​were available for analysis.
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Data mining is an approach that involves revealing patterns, insights, and facts from data, and it may be used to data that is structured as well as unstructured.
Structured Data
Structured data is data that has been structured into a clearly defined format and has specific connections between the data elements. Relational databases, Excel worksheets, and structured files are common venues to find it.
Data Mining in Structured Data
 Methods such as regression, classification, and association rule mining are often used in structured data mining to evaluate and derive patterns from structured datasets. For example, utilizing structured customer data, you could apply data mining to anticipate client turnover.
Unstructured data
Unstructured data is data that does not have an established structure or organization, making it harder to examine using regular methods. Text, images, sound, and video data are all included.
Data Mining in Unstructured Data
Text mining, visual analysis, and the use of NLP approaches are implemented to extract insights via unstructured data. As an instance, sentimental analysis can be used to examine feedback from consumers in unstructured text data.
[bookmark: _Toc155693052][bookmark: _Toc155693091][bookmark: _Toc155693145]Text Mining
Is a form of data mining that focuses on collecting important details, patterns, and insights from unstructured text data. It is additionally referred to as text analytics or natural language processing (NLP). Unstructured text data can originate from a wide range of sources, including paperwork, messages on social networking sites, reviews, and others.
Text Mining comprises several essential practices as:
· Text preprocessing
· Text Analysis
· Machine Learning
· Information retrieval
· Data Visualization
Text mining has an extensive number of practical applications different industries, including:
• Analyzing client evaluations and feedback to comprehend customer attitudes and improve goods and services.
• Market Research: Investigating market trends and customer preferences through analysis of press releases, social networking data, and surveys.
• Healthcare: Obtaining health-related data from clinical records and research articles to assess diseases and identify new drugs.
• Legal: reviewing documents and legal evidence processes are being mechanized.
• Personalization of content suggestions based on customer preferences and habits.
Data mining and text mining both use identical methods and approaches for preprocessing, analyzing, and extracting applicable trends or knowledge from data.
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	Aspect
	SPSS
	Excel
	Examples

	Advantages

	Simplifying Data Management
	SPSS is built for data analysis and delivers advanced tools for data management that make managing huge datasets easier.
	Excel can also organize data, however it may be less effective when handling massive databases.
	SPSS: Evaluating a questionnaire dataset with thousands of replies and recoding categorical variables using SPSS's data handling features.Excel: Preparing an elementary list of expenditure for a small firm and calculating totals in Excel.

	Statistical Analysis
	SPSS includes an extensive array of statistical techniques, including complicated studies such as regression, and analysis of variance.
	Excel incorporates basic statistical features, but deeper investigations might require the use of add-ins or formulas.
	Using SPSS, do an analysis of variance to compare the impact of a lot of independent variables on several dependent variables at once.
Excel: generating basic statistical data (mean, median, and so on) for a collection of exam results.

	Data Visualization
	SPSS provides multiple instruments for creating high-quality charts and graphs for data visualization.
	Excel includes basic charting attributes, but it may not be similarly flexible when it comes to advanced data visualization.
	SPSS: Creating a publishable bar chart to show variations in consumer happiness rankings across product categories.
Excel: Is building a basic line chart to show monthly sales patterns.

	Data Cleaning and Coding
	SPSS provides data cleaning tools and semantic support for variable coding, easing the process.
	Excel is capable of data cleansing and coding, but it might need an additional user intervention.
	 

	Disadvantages

	Cost
	SPSS is a commercial program, and licenses can be costly, making it more costly to people and small enterprises.
	Excel is frequently less expensive or integrated into Microsoft Office, meaning it's readily available.
	 SPSS: A university scholar pays $1,000 for a yearly SPSS license to do research.
 Excel: A data analyst who uses Excel as part of a Microsoft 365 license at no additional cost.

	Learning Curve
	For beginners, SPSS can have a longer learning curve, particularly whilst dealing with advanced statistical studies.
	Most users are more comfortable with Excel, which may offer an easier learning curve for basic functions.
	SPSS: A student who is having difficulty grasping complex statistical ideas and procedures in SPSS.
 Excel: Because of prior experience, an office worker may swiftly learn to construct basic tables and graphs with Excel.

	Scalability
	When handling overly large datasets, SPSS may become slow, impacting performance.
	Excel can also have issues with performance with highly large datasets, leading to analysis delays.
	SPSS: Slowdowns occur while evaluating a set of data with thousands of lines in SPSS.
Excel: When dealing with a huge financial data with hundreds of thousands of entries and advanced calculations, Excel becomes sluggish.
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All the above functions, statistics, programs helped us to understand better the liaison between free/reduced lunch, gender and academic results. There was registered a better performance among the students that do not qualify for free/reduced lunch as they manage their time more efficiently.
Specific strategies may be more effective if they are based on precise evaluations of student performance, which the K-Means Clustering analysis provides. Furthermore, data mining and text mining techniques have shown to be quite useful in modern corporate strategies. Furthermore, while SPSS is more ideal for advanced analytics, Excel remains more user-friendly for basic analysis and reporting.
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