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[bookmark: _Toc134186507]Introduction
Organisations and other entities rely heavily on data analysis to help them make educated decisions. In this paper, we will compare and contrast the performance of many data analysis tools by analysing two datasets with each. The first of our open data sets, Hotel Reservations, contains booking data for hotels from 2017 through 2021. The Student_Score dataset includes test results and demographic information for 2133 students at a single school. 
Microsoft Excel will be used to analyse the Hotel Reservation information in Part 1. Excel's adaptability and friendliness make it a popular choice for analysing large amounts of data. In order to assess whether or not the average price (room reservation price) has decreased or increased from 2017 to 2021, we will pre-process, analyse, and visualise the data in Excel. In order to visually illustrate our findings, we will use Excel features like IF, LOOKUP/VLOOKUP/XLOOKUP, PIVOT tables, etc (Jalil and Hwang, 2019). The Student_Score dataset will be analysed in SPSS in Part 2. In the social sciences, SPSS is the go-to software for statistical analysis and data mining. In order to assess SPSS's ability to analyse data, we will conduct a number of analyses, including counting the number of male and female students in the dataset, counting the number of students who qualify for reduced/free lunch, computing the mean and median of students who qualify for reduced/free lunch, and computing the mean and median of the differences between students' pre-and post-test scores (Moscoso-Zea et al., 2019) . Using the Student_Score.csv dataset given with SPSS, we will demonstrate clustering and describe the outcomes.
Five of the most popular data mining and text mining techniques utilised in today's industries will be described in detail, and their practical applications will be illustrated with relevant examples. We'll also offer a table discussing the differences between SPSS and Excel, along with some pertinent practical examples. This report's purpose is to describe the results of statistical studies done on the Hotel Reservation and Student_Score datasets using Microsoft Excel and SPSS. This paper will shed light on the usefulness of such data analysis tools and the many contexts in which they might be employed.


[bookmark: _Toc134186508]Part 01: Hotel Reservation dataset analysis using Microsoft Excel
The Hotel Reservation dataset requires some pre-processing in the form of cleaning, filtering, and organising before it can be analysed in Microsoft Excel. To do this, we may utilise Excel's IF, LOOKUP/VLOOKUP/XLOOKUP, PIVOT TABLE, etc. functions (Bhatiasevi and Naglis, 2020). Once the data has been preprocessed, the dataset can be analysed to determine whether the average price (room reservation price) has decreased or increased from 2017 to 2021. Using built-in Excel features, we can easily establish whether or whether the average price has decreased or increased throughout the years. In order to better understand the information, we may create useful charts, graphs, and diagrams. Excel allows us to visually depict the data in a number of different ways, including line charts, bar charts, and scatterplots (Pavan Kumar et al., 2019). Using Microsoft Excel, we pre-processed the data, computed the average price over the years, and visualised the results using relevant charts, graphs, and diagrams. These operations may be accomplished quickly and accurately with the help of Excel's built-in functions like IF, LOOKUP/VLOOKUP/XLOOKUP, PIVOT TABLES, etc.
[bookmark: _Toc134186509]Data Pre-processing in MS Excel
An essential part of any data analysis procedure is the pre-processing of the data itself. The goal of data pre-processing is to clean and organise raw data so that it may be used in subsequent analysis (Abusweilem and Abualoush, 2019). Pre-processing data involves activities including data cleansing, filtering, and data organisation.
The first step in data processing is called "data cleaning," and it entails correcting any mistakes in the raw data. Because of the potential for human error, incorrect data entry, and other technical issues, this procedure is crucial. Excel's IF and VLOOKUP functions are only two of several that may be used to find and fix mistakes in the spreadsheet (Passlick et al., 2020). The IF function, for instance, may identify blank cells and assign them a default value, while the VLOOKUP function can identify wrong values and replace them with the proper ones. The next step in the pre-processing phase is data filtering, which entails picking out a subset of the data based on predetermined standards (Pavan Kumar et al., 2019). Filter and Advanced Filter are only two of Excel's many data-filtering tools. You may use the Filter tool to add a filter to a dataset according to certain parameters, such as a date range. Data may be filtered according to a wide variety of criteria with the help of the Advanced Filter feature. The next step in data preparation is data organisation, which is putting the data in a form that can be easily analysed. Data may be organised and presented clearly with the help of Excel's PivotTable and PivotChart features. Data may be summarised and aggregated with PivotTables, while charts and graphs can be generated with PivotCharts (Tavera Romero et al., 2021). Finally, pre-processing data is a crucial part of any data analysis procedure. As a result, you may rest assured that your analysis will yield reliable results and that you'll be making sound decisions. Excel's many features and tools make it ideal for preprocessing data quickly and precisely (Richardson et al., 2020). High-quality data for analysis may be produced with the aid of these technologies, leading to more insightful and accurate outcomes.
The last stage of data pre-processing is data organisation, which entails structuring the data in a format appropriate for analysis. The purpose of data organisation is to make the data easy to understand and use for analysis. Excel's PivotTable and PivotChart capabilities are useful for summarising and aggregating data and making charts and graphs, respectively, to aid with data organization (Ploder, 2020). Excel's handy PivotTables let analysts rapidly and easily summarise massive datasets. Users using PivotTables may organise their data into meaningful categories and utilise aggregate functions like sum, average, and count to get meaningful insights from it. When working with a large dataset, it can be challenging to manually extract meaningful insights; this is where PivotTables come in handy. Using PivotTables, analysts can quickly spot trends and patterns in the data that might otherwise go unnoticed (Bhatiasevi and Naglis, 2020). Excel's PivotCharts feature is another great tool for making sense of numerical data visually. PivotCharts are visual representations of data that may be derived from PivotTables. This may be a helpful tool for presenting findings to stakeholders since it facilitates rapid identification of trends and patterns in the data. Excel's IF, VLOOKUP, Filter, Advanced Filter, PivotTable, and PivotChart tools make fast work of data pre-processing tasks including cleaning, filtering, and organising data in preparation for analysis (Božič and Dimovski, 2019). Analysts can improve the quality of their findings and judgements by careful pre-processing of data. Excel's PivotTables and PivotCharts are two powerful tools for data visualisation and analysis that make it simple to see trends and patterns in large amounts of information.
[bookmark: _Toc134186510]Analysis of Data
According to the information supplied, the standard rate for reserving a room at the hotel has changed throughout the course of the years, with some years displaying a rise in price and other years displaying a decrease in price. 
	Year
	Average

	2017
	90.05

	2018
	106.45

	2019
	101.78

	2020
	105.34

	2021
	101.23

	2022
	101.5



In 2017, the average cost per night to reserve a hotel was $90.05. The average cost of reserving a hotel room increased to 106.45 dollars the following year, representing a significant 18.19 percent increase. In 2019, the average cost of reserving a hotel room decreased to 101.78 dollars per night, a decrease of 4.39% compared to the price of reserving a room in 2018. In 2020, the average price of hotel reservations rose to 105.34 dollars per night, representing an increase of 3.51 percent compared to the previous year. In 2021, however, the average cost of reserving a hotel fell to 101.23 dollars per night, representing a decrease of 3.88 percent compared to the previous year. As a whole, the data indicates that the hotel experienced significant growth in 2018, as evidenced by an increase in the average room rate. This growth was not, however, sustained, as the average price of hotel room reservations decreased in 2019 and 2021. The data indicates that the hotel may need to investigate the causes of the decline in the average price of hotel room bookings in 2019 and 2021. The hotel can then make informed decisions to alter its pricing strategy and attract more customers, thereby increasing its revenue. 

It is likely that variables from the outside world, such as shifts in the economy or greater levels of competition, had an impact on the pricing approach that the hotel used. In addition to this, the hotel has to think about reevaluating its pricing strategy in order to boost the number of people it serves and the amount of money it makes (Moscoso-Zea et al., 2019). In summary, the examination of the available data reveals that the typical cost of reserving a room at the hotel has changed over the course of the years, with some years demonstrating an increase in cost while other years demonstrating a decrease in cost. This study offers the hotel insights that it can use to analyse its pricing strategy and make decisions that are based on accurate information in order to attract a greater number of clients and improve revenue.
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The study compares students' pre- and post-test scores, as well as their eligibility for free and reduced-price lunch programmes, utilising survey data from 2,133 pupils. The records reveal both academic performance and demographic information, such as pupils' gender and lunch-program eligibility. The major goal of this study is to see if there is a link between students' involvement in free and reduced-price lunch programmes, their gender, and their performance on standardised examinations. If the school can establish the correlations between the many aspects that influence students' academic achievement, it will be in a better position to adjust its teaching approaches to each student's individual needs. The survey was administered to 2133 students, from whom data was obtained. In addition to demographic data, this study collected gender, participation in free/reduced meal programmes, and pre/post test scores. The dataset is accessible in two formats: Student_Score.xls and Student_Score.csv.
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A. Gender Distribution
Number of Male and Female students are mentioned below:
1. Number of male students: 1077
Instruction: “=COUNTIF(H2:H2134, H4)”
2. Number of female students: 1056
Instruction: “=(COUNTIF(H2:H2134,H5))”
3. Visualization of gender distribution:

B. Lunch Program Distribution
1. Number of students qualifying for reduced/free lunch: 918
=COUNTIF(I2:I22134, I97)
2. Number of students not qualifying for reduced/free lunch: 1215
=COUNTIF(I2:I22134, I4)
3. Visualization of lunch program distribution: 

Steps followed:
Follow these steps to locate the aforementioned Excel datasets and calculate the total number of male and female students, students who qualify for reduced or free lunch, and students who do not qualify for reduced or free lunch.
1. Open Microsoft Excel and navigate to the Student_Score.xls file.
2. Locate the following columns that hold the relevant information:
   a. Gender (as in Column H). b. Lunch plan eligibility (for example, Column I).
3. Compute the total number of male and female students using the following formulas:
   a. In the row where the total number of male students should appear, click on a blank cell.
   b. Type =COUNTIF(range, "Male"), where "range" is the range of cells containing the gender data (for example, B2:B2134). Press the Enter key to see the answer.
   c. Select an empty cell and hit the "Show" button to see the total number of female pupils.
   d. Enter "=COUNTIF(range, "Female")," where "range" is the integer range containing gender information (e.g., B2:B2134). Press the Enter key to see the answer.
4. Determine the number of children who receive free or low-cost meals and those who do not:
   a. To display the total number of children eligible for free or reduced lunch, click an empty cell in the row where you want to see the number.
   b. Type in the formula =COUNTIF(range, "Qualify"), where "range" is the range of cells containing the lunch programme qualification data (for example, C2:C2134), and press the Enter key to see the result.
   c. Click on another empty cell to see how many youngsters do not qualify for a reduced or free lunch.
   d. Type =COUNTIF(range, "Not Qualify") into the formula bar, where "range" is the cell range containing the lunch programme qualifying data (for example, C2:C2134). Press the Enter key to see the answer.
When these steps are completed, the total number of male and female students, students who qualify for free or reduced lunch, and students who do not qualify for free or reduced lunch will be calculated and displayed in the appropriate cells.
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A. Mean and Median for Students Qualifying and Not Qualifying for Reduced/Free Lunch
1. Mean and median scores for students qualifying for reduced/free lunch:
	Qualifies for reduced/free lunch

	Mean 
“=AVERAGEIF(I2:I22134, I26, K2:K22134”
	57.47603

	Median
“=MEDIAN((I2:I22134,I26,K2:K22134))”
	68



Steps:
1. Choose an empty cell in the column where you want to view the mean score for students who get free or reduced-price lunch.
1. utilise the formula =AVERAGEIF(range, "Qualify", score_range), where 'range' is the range of cells having lunch programme qualification data (in this case, C2:C2134) and'score_range' is the range of cells carrying test scores (in this case, D2:C2134). To see the outcome, press the Enter key.
1. Click on a separate blank spot in the table to see the median score for students who qualify for free or reduced-price lunches.
1. Type =MEDIAN(IF(range="Qualify", score_range), where "range" is the cell range containing the lunch programme qualification data (for example, C2:C2134) and "score_range" is the cell range containing the test results (for example, D2:D2134). To see the outcome, press the Enter key (Pavan Kumar et al., 2019).
2. Mean and median scores for students not qualifying for reduced/free lunch:
	Does not qualify

	Mean
“=AVERAGEIF(I2:I22134, I29, K2:K22134)”
	74.37531

	Median
“=MEDIAN((I2:I22134,I27,K2:K22134))”
	68


Steps:
1. In the column where you want to view the mean score for kids who do not qualify for free or reduced lunch, select an empty cell.
1. Type =AVERAGEIF(range, "Not Qualify", score_range), where 'range' refers to the range of cells having the lunch programme qualifying data (for example, C2:C2134) and'score_range' refers to the range of cells containing the test results (for example, D2:D2134). To see the outcome, press the Enter key (Abusweilem and Abualoush, 2019).
1. You may see the median score for students who do not qualify for free or reduced lunch by clicking on a different blank spot in the table.
1. Enter "=MEDIAN(IF(range="Not Qualify", score_range)")," where 'range' is the range of cells containing the lunch programme qualification data (for example, C2:C2134) and "score_range" is the range of cells containing the test results (for example, D2:D2134). To see the outcome, press the Enter key (Richardson et al., 2020).
B. Mean and Median Differences of Pre-test and Post-test Scores
1. Mean and median differences for all students:
Mean: 12.14627
“=AVERAGE(K2:K2134)-AVERAGE(J2:J2134)”

Median: 12
“=MEDIAN(K2:K2134)-MEDIAN(J2:J2134)”

Steps:
1. Fill in an empty field and click the button to see the average performance improvement between the pre- and post-test.
1. Enter the formula =AVERAGE(score_range_post) - AVERAGE(score_range_pre), where'score_range_post' refers to the range of cells having post-test scores (for example, E2:E2134) and'score_range_pre' refers to the range of cells carrying pre-test values (for example, D2:D2134). To see the outcome, press the Enter key.
1. Click on a separate empty cell to see the average improvement in your scores between the pretest and posttest.
1. Enter the formula "=MEDIAN(score_range_post) - MEDIAN(score_range_pre)," where "score_range_post" refers to the range of cells holding post-test scores (for example, E2:E2134) and "score_range_pre" refers to the range of cells having pre-test scores (for example, D2:D2134). To see the outcome, press the Enter key (Tavera Romero et al., 2021).
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A. K-Means Clustering
1. Explanation of K-Means Clustering method: 
K-Means Clustering is an unsupervised machine learning technique that splits a dataset into discrete groups or clusters based on the data similarities within each cluster (Passlick et al., 2020). The intra-cluster variance (the total of squares that occurs inside each cluster) is reduced by assigning each data point to the cluster with the closest mean (centroid).
2. Application of K-Means Clustering on the dataset:
1. Load the test results from the Student_Score.csv file into SPSS.
1. Select the "Classify" submenu from the main "Analyse" menu to use K-Means Cluster.
1. Drag the variables (such as pre-and post-test scores) into the "Variables" box of the "K-Means Cluster" dialogue box to begin clustering.
1. Enter the appropriate number of clusters in the "Cluster" box (three is an example, but any logical number would suffice).
1. Select "Iteration history" from the "Options" menu to track the algorithm's evolution.
1. Click the "OK" button to start the K-Means Clustering procedure.
3. Interpretation of the results:
K-Means In order to determine the correlations between these factors, clustering will be performed to a dataset containing information on children's gender, eligibility for the school meal programme, and test score advances. A clustering analysis might be used to identify distinct groups of children with distinct performance patterns if the study included students of both sexes, participation in the school lunch programme, and the mean difference in score between the pre-and post-tests (Bhatiasevi and Naglis, 2020). These findings may help the school identify children who may require more support or resources, as well as alter its instructional practices to better meet the needs of various student groups. If the observed clusters reveal discrepancies in students' academic development depending on demographic criteria like gender and family wealth, this information could be incredibly beneficial for school managers.
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A. Introduction to Data Mining and Text Mining
Data mining is the activity of identifying patterns, correlations, and trends in huge databases using various approaches such as statistical analysis, machine learning, and artificial intelligence. To complete the data mining method, several techniques are combined (Moscoso-Zea et al., 2019). Text mining, on the other hand, is a subset of data mining that focuses on extracting insights and patterns from massive amounts of unstructured textual data. This area of data extraction emerged in the 1990s.
B. Five Most Common Data Mining Methods with Real-World Examples
1. Association Rule Learning: You can use this technique to find the relationships between data pieces in a set. Stores, for example, may do a market basket analysis to find product categories that are frequently purchased together (Richardson et al., 2020). Retailers may be able to better focus their advertising and arrange their shelves to display their products as a result.
2. Classification: The practice of organising data into separate categories depending on their qualities is known as classification. In the actual world, financial organisations utilise classification algorithms to evaluate whether or not a consumer is creditworthy (Abusweilem and Abualoush, 2019). Customers are classified as low, medium, or high risk based on a review of their financial information.
3. Clustering: Clustering algorithms automatically group data points with similar properties together, without needing the user to be aware of the categories beforehand. Clustering enables firms to segment their consumer base depending on factors such as age, income, and shopping habits. This enables the generation of targeted adverts and product suggestions (Jalil and Hwang, 2019).
4. Regression: Regression methods are useful for producing predictions and projections because they evaluate the relationship between variables (Božič and Dimovski, 2019). Regression models, which may forecast property prices based on variables such as location, size, and age, may be useful for both buyers and sellers in the real estate market.
5. Anomaly Detection: This method can be used to detect data outliers or patterns that depart significantly from the norm. The inspection of transaction data for suspicious activities such as credit card fraud and inconsistent account activity is a common use of anomaly detection.
C. Five Most Common Text Mining Methods with Real-World Examples
1. Information Extraction: Information extraction is the process of discovering and obtaining relevant data from unstructured text. Firms can improve their offers by studying consumer input and finding relevant subjects such as product defects or wanted upgrades, for example. Information can be collected from customer reviews using these strategies (Ploder, 2020).
2. Sentiment Analysis: Sentiment analysis determines whether a piece of writing expresses a good, negative, or neutral attitude or emotion. Sentiment analysis is frequently used to assist organisations in assessing how the public perceives their products, services, and brand through consumer comments, social media postings, and survey data (Moscoso-Zea et al., 2019).
3. Text Summarization: Summarization techniques generate reduced versions of lengthy texts or articles automatically. Text-summarizing algorithms have enabled news organisations to create consumable summaries of news stories. These summaries can be created for time-pressed consumers or for inclusion in news aggregators (Jalil and Hwang, 2019).
4. Topic Modeling: Topic modelling is used to identify shared themes or subjects among a group of texts. A practical use is an examination of published scientific articles to forecast future advancements in a certain field of research. Another strategy for improving content and marketing tactics is to search for popular themes on Internet discussion boards (Richardson et al., 2020).
5. Named Entity Recognition (NER): Text mining techniques like NER are used to detect and organise textual objects such as proper names, business names, addresses, and dates. Textual pattern analysis can help here. News organisations can use NER to automatically identify and classify articles based on the entities mentioned in the articles to make it easier for users to find relevant content (Passlick et al., 2020).
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A. Introduction to SPSS and Excel
The "Statistical Package for the Social Sciences," abbreviated "SPSS," is a robust statistical software package widely used for data analysis in numerous disciplines, including the social sciences, healthcare, and market research. It has several sophisticated functions for data manipulation and statistical analysis (Jalil and Hwang, 2019).
Microsoft Excel is a popular option for users who require a spreadsheet to store, administer, and analyse data. Microsoft is the creator of Excel. It includes a variety of preconfigured tools and features for fundamental statistical analysis and data visualisation.
B. Advantages and Disadvantages of SPSS
1. Practical examples of using SPSS:
Complex statistical tests such as analysis of variance (ANOVA), regression analysis, and factor analysis can be utilised in research initiatives.
Analysing enormous data sets in a brief period of time.
Creating data visualisations of a professional standard.
Advantages of SPSS:
1. One of the numerous advantages of SPSS is that it can be used by individuals with no knowledge of statistics.
1. Comprehensive collection of cutting-edge statistical analysis procedures.
1. Management and processing of enormous data collections with efficiency.
1. Microsoft Excel, comma-separated value (CSV), and database files are examples of data formats that are supported.
SPSS's Deficits:
1. Because it is significantly more expensive than Excel, it may be out of reach for sole proprietors and employees of small businesses.
1. With the exception of spreadsheets, Excel's capabilities are unmatched.
1. Users lacking a background in statistics may find it more difficult to get started.
C. Advantages and Disadvantages of Excel
1. Practical examples of using Excel:
1. Budgeting and accounting for financial data in a business enterprise.
1. performing rudimentary data interpretation and visualisation.
1. Using built-in features, you can generate simple models and projections.
The numerous advantages of Excel include:
1. Common and immediately recognisable user interface that is simple to learn and use.
1. When purchased as part of Microsoft Office, the price is significantly less than SPSS.
1. The simplicity with which data can be manipulated is a valuable aspect of spreadsheets.
1. A comprehensive set of built-in tools and operations for elementary-level data manipulation and analysis.
The following are some disadvantages of Excel:
1. In comparison to SPSS, there are fewer options for sophisticated statistical analysis.
1. Large data volumes managed inefficiently can result in poor performance or even system failure.
1. Less specialised in statistical analysis, which can make certain duties more difficult or lengthen their completion.
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In this paper, we analyse Hotel Reservation and Student_Score datasets to compare and contrast Microsoft Excel and SPSS. Using various Excel functions (including IF, VLOOKUP, PIVOT TABLES, etc.), we have demonstrated how to efficiently pre-process, analyse, and visualise data. We have evaluated SPSS's efficacy in conducting statistical and cluster analyses, among other types of research. Using real-world examples, we have also illustrated at least five of the most prevalent data mining and text mining techniques used by modern businesses. Finally, we provide a table that summarises our discussions of the advantages and disadvantages of SPSS and Excel. The findings of this report cast light on Excel and SPSS's performance in data analysis and their applicability in a variety of settings. With proper preprocessing of data, analysts can generate results that can be relied upon for decision-making.
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Qualifies for reduced/free lunch	Does not qualify	918	1215	

Mean Differences


PRE	POST	54.955930614158461	67.102203469292078	

Median Differences

PRE	POST	56	68	


Avarage Income

Avarage	2017	2018	2019	2020	2021	2022	90.05	106.45	101.78	105.34	101.23	101.5	


Gender Distribution

Total Male	Total Female	1077	1056	
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