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[bookmark: _Toc134186995]Introduction
Data analysis has evolved into an essential part of running a contemporary organisation since it helps companies to get valuable insights and therefore make better-informed choices (Jalil and Hwang, 2019). Both the Hotel Reservation dataset and the Student_Score dataset are analysed in this study. The Student_Score dataset provides information on the pre- and post-test results of 2133 students, whilst the Hotel Reservation dataset offers information about hotel reservation costs from 2017 to 2021. This report's objective is to provide an assessment of how well Microsoft Excel was utilised in the Hotel Reservation dataset for the purposes of both preprocessing the data and doing analysis and visualisation of the data. Additionally, an assessment of the use of SPSS for data analysis on the Student_Score dataset is included in this report. In this first part of the series, the Hotel Reservation dataset will be analysed using Microsoft Excel. The next step, data analysis, will indicate if there will be a decrease or an increase in the average price (room reservation price) between the years 2017 and 2021. The first step, data pre-processing, will involve cleaning, filtering, and arranging the data. When the data is visualised, appropriate and meaningful charts, graphs, and diagrams will be used, based on the findings of the investigation. In the second part of this series, we will use SPSS to do an analysis on the dataset titled Student_Score. The data will be cleaned, filtered, and organised as part of the pre-processing of the data. This will be followed by data analysis, which will determine the number of male and female students in the dataset, the number of students who qualify for reduced/free lunch and the number of students who do not qualify for reduced/free lunch, as well as the mean and median of students' pre-test and post-test score differences. In addition, the report will illustrate how to carry out clustering analysis, more specifically K-Means Clustering, by making use of the Student_Score.csv dataset with SPSS. In addition, the report will provide a description of at least five of the most prominent data mining and text mining approaches that may be utilised in modern enterprises through the utilisation of examples from real-world scenarios. A comparison of the benefits and drawbacks of using SPSS and Excel will serve as the last section of the report. This section will include pertinent examples from real-world applications as well as a table that will summarise the topic.
This report aims to provide insight into using Microsoft Excel and SPSS for data analysis and provide examples of data preprocessing, analysis, and visualisation using these programmes. The results of the research may be utilised by businesses and organisations in order to make decisions that are data-driven and informed.

[bookmark: _Toc134186996]Hotel Reservation Dataset Analysis Using the MS Excel
The Hotel Reservation dataset will be analysed in Part 1 of this report using Microsoft Excel. Part 1 will be shown below. The purpose of this study is to evaluate if the standard pricing, also known as the hotel reservation fee, fell or grew between the years 2017 and 2021. The analysis will entail data pre-processing, data analysis, and data visualisation. Excel functions such as IF, LOOKUP/VLOOKUP/XLOOKUP, PIVOT tables, and others will be utilised in the process. Charts, graphs, and diagrams that make sense will be used to present the findings of the analysis, which will be based on the findings themselves. This study will shed light on the price patterns of room reservations throughout the years and provide hotels with the ability to make educated pricing decisions as a result.
[bookmark: _Toc134186997]Data Pre-processing
Pre-processing the data involves cleaning, filtering, and arranging the data in advance of any additional analysis that may be performed on the data. This is an essential step in the data analysis process. The Hotel Reservation dataset will be analysed in Part 1 of this report using Microsoft Excel. Part 1 will be shown below. In this part, we will go over the phases of the analysis that include preparing the data. The Hotel Reservations dataset contains information about the expenses of making accommodations reservations for the years 2017 through 2021. The dataset provides details on the location of the hotel, the types of rooms available, the dates on which reservations can be made, and the rates for those rooms. During the first stage of the data pre-processing procedure, irrelevant data are discarded. In this particular situation, columns like as the customer's name or address that are not necessary for the analysis may be considered to be examples of irrelevant data. In addition to this, any elements in the dataset that are unnecessary must be removed in order to prevent the findings of the analysis from being skewed. The next step in the pre-processing of data is dealing with data that is missing (Moscoso-Zea et al., 2019). The findings of an analysis might be skewed when there are gaps in the data, which can be a source of frustration. There are a few ways to deal with missing data, the most common of which are erasing rows that have missing data and imputing the missing data. Other approaches include. During this analysis, entries in the dataset that did not have any missing data were removed.
The following step, which comes after cleaning the dataset, is to structure the data so that it may be analysed further. In this investigation, the data were classified according to the year, and the typical cost of making a reservation for lodging was determined for each year. Excel's AVERAGE function was utilised to successfully complete this task. In addition, a pivot table was developed in order to summarise the data in terms of the location of the hotel, the kind of room, and the date on which the reservation was made. The pivot table made it possible to quickly filter and categorise the data, which made it much easier to see patterns in the collected information. Lastly, data preparation also covers the process of locating and managing any outliers that may be present in the data. Data items are considered to be outliers when they differ significantly from the rest of the data collection. There is a possibility that outliers are the consequence of incorrect data entry, but they might also be genuine data points. In this analysis, outliers were found with the use of box diagrams, and then they were either eliminated from the dataset or further explored to determine whether or not they were legitimate. Because of this, the pre-processing of the data is a key stage in the data analysis process (Moscoso-Zea et al., 2019). Pre-processing the data ensures that the data is clean, ordered, and ready for further analysis. During this analysis of the Hotel Reservation dataset, the pre-processing of the data consisted of removing irrelevant data, managing missing data, organising the data, identifying and treating outliers, and organising the data. The outcomes of this study were improved in terms of their correctness and reliability thanks to the preprocessing methods that were applied to the data.
[bookmark: _Toc134186998]Data Analysis & Results Interpretation
The Hotel Reservation dataset study gives important insights into the patterns and changes in average room reservation fees between 2017 and 2022. Based on the findings, the following conclusions can be drawn:
	Year
	Avarage

	2017
	90.05

	2018
	106.45

	2019
	101.78

	2020
	105.34

	2021
	101.23

	2022
	101.5



1. The average accommodation reservation price increased significantly between 2017 and 2018, ranging from $90.05 to $106.45. This growth might be ascribed to a variety of causes, including an improving economy, higher demand for lodging, or changes in the hotel sector, such as new services or pricing tactics.
2. In 2019, the average price fell significantly to $101.78, maybe due to greater competition, market saturation, or external factors such as economic uncertainty. This decrease might also be attributed to seasonal fluctuations in demand or the introduction of promotional offers by hotels in order to attract guests.
3. The average price increased to $105.34 in 2020. This rise might be affected by reasons such as inflation, increasing hotel operational expenses, or a resurgence in lodging demand. It is crucial to note, however, that the global pandemic may have had an impact on the hotel sector at this time, resulting in temporary closures, reduced capacity, or altering client preferences. As a result, this growth should be viewed with care.
4. Average hotel reservation costs were largely steady in 2021 and 2022, at $101.23 and $101.50, respectively. This stability could imply that the hotel industry has adapted to market changes and found a balance between supply and demand. It's also likely that the industry has matured, with little chance for considerable development or decline.

The data analysis section's visualisations, such as the line chart and bar chart, offer a clear image of these patterns and changes over time. The line chart clearly depicts the general trend of average room reservation costs, but the bar chart provides for simple price comparison across various years. These results have significant consequences for hotel stakeholders. Understanding the patterns and swings in average room reservation costs can assist hotels in making educated pricing decisions, marketing initiatives, and resource allocation. Hotels, for example, might modify their rates in response to market trends, give specials during periods of low demand, or invest in renovations to separate themselves from competitors (Pavan Kumar et al., 2019). Finally, the Hotel Reservation dataset analysis revealed a number of key trends and fluctuations in average room reservation prices between 2017 and 2022. We rapidly pre-processed, analysed, and visualised the data using Microsoft Excel functions and tools, revealing useful insights for the hotel business. These data may be used to build a basis for further study, such as looking into the mechanisms causing these pricing fluctuations, researching the impact of the worldwide pandemic on the business, or analysing the performance of certain hotels or areas.



[bookmark: _Toc134186999]Part 2
This study compares and contrasts the academic performance of students before and after school, as well as their eligibility for free or reduced-price school meals, based on survey responses from 2,133 children. The student's academic performance and personal information, including their gender and eligibility for school nutrition programmes, are included in the student's file. This study's primary objective is to determine whether or not there is a correlation between students' participation in free or reduced-cost lunch programmes, their gender, and their performance on standardised examinations. If the school is able to determine the relationships between the numerous factors that influence how well students perform in school, it will be better able to tailor its instructional strategies to meet the unique needs of each student. The responses of the 2,133 students who participated in the survey were used to compile information. In addition to collecting demographic information, the genders of the participants, their levels of participation in nutrition programmes provided at no or low cost, and the results of tests administered both before and after the study were also collected. student_score.xls and student_score.csv are the two available file formats for storing the information.



[bookmark: _Toc134187000]Demographics of the School Students
A. Gender Distribution
The following is a list of the total number of male and female students:
1. There are 1077 male pupils in all.
Following is some instruction: "=COUNTIF(H2:H2134, H4)"
2. There are 1056 female students in total.
The instruction is as follows: "=(COUNTIF(H2:H2134,H5))"
3. A representation of the gender split in the population:

B. Distribution of Lunch Programme Materials
1. The number of students who are eligible to get a reduced or free lunch is 918 "=COUNTIF(I2:I22134, I97)" 2. The number of students who are not eligible to receive a reduced or free lunch is 1215 "=COUNTIF(I2:I22134, I4)"
3. A visualisation of the spread of the lunch programme: 

Steps followed:
1. Launch Student_Score.xls using Microsoft Excel and go to the file using the file's name.
2. Locate the columns that are listed below, as they include the pertinent information:
   a. Gender (in the same format as Column H). b. Eligibility for the lunch plan (for instance, see Column I).
3. Using the following formulas, get the total number of male and female pupils enrolled in the school:
   a. In the row that should include the total number of male students, select a cell that is empty by clicking on it.
   b. Enter =COUNTIF(range, "Male") into the text box, where "range" refers to the range of cells that contain the gender data (for instance, B2:B2134). To view the response, press the Enter key on your keyboard.
   c. Choose a cell that is not occupied and click the "Show" button in order to view the aggregate number of female students.
   d. Type in "=COUNTIF(range, "Female")," where "range" refers to the integer range that contains information on the gender (for example, B2:B2134). To view the response, press the Enter key on your keyboard.
4. Determine the number of children who do not receive meals at no cost or at a reduced cost, as well as the number of children who do receive meals:
   a. To view the total number of children who are qualified to receive a free or reduced price lunch, click an empty cell in the row where you want to see the figure.
   b. To view the result, press the Enter key after you have typed in the formula =COUNTIF(range, "Qualify"), where "range" refers to the range of cells in the spreadsheet that contain the lunch programme qualification data (for example, C2:C2134).
   b. Click on an additional empty cell to find out how many children do not meet the requirements to get a reduced or free lunch.
   d. Enter the following formula bar: =COUNTIF(range, "Not Qualify"), where "range" refers to the cell range that contains the lunch programme qualifying data (for example, C2:C2134). To view the response, press the Enter key on your keyboard.


[bookmark: _Toc134187001]Descriptive Statistics
A. Averages and Medians of Students Eligible for and Not Eligible for Free/Reduced Lunch
Average and median grades for kids eligible for free or reduced-price meals:
[image: ]
Steps Followed:
Choose a blank cell in the column where you wish to view the mean score for pupils who receive free or reduced-cost meals. Use the formula =AVERAGEIF(range, "Qualify", score_range), where 'range' is the range of cells containing information on a student's eligibility for the lunch programme and'score_range' is the range of cells containing the students' test scores. To view the results, press the Enter key on the keyboard. To find the median score for children who qualify for free or reduced-price lunches, click a vacant cell in a different row of the table. Type =MEDIAN(IF(range="Qualify", score_range, where "range" is the cell range containing lunch programme qualification data and "score_range" is the cell range containing test results. To view the results, press the Enter key on the keyboard.
2. Mean and median scores for students not qualifying for reduced/free lunch:
[image: ]
Steps Followed:
Locate a blank cell in the column that contains the information you're interested in (in this case, the mean grade of children who do not receive free or reduced-price lunches). Type =AVERAGEIF(range, "Not Qualify", score_range), where 'range' is the range of cells carrying the qualification details for the lunch programme, and'score_range' is the range of cells containing the test results. Input =AVERAGEIF(range, "Does Not Qualify", score_range) to do this, where 'range' is the range of cells containing the test results. To view the search results, press the Enter key on the computer. Thirdly, by selecting a different blank space in the table, you can display the median score of students who did not request free or reduced meals. Then, enter the following in the fourth box: "=MEDIAN(IF(range="Not Qualified", score_range)", where "range" is the range of cells containing the qualification data for the lunch programme and "score_range" is the range of cells containing the test results. To view the search results, press the Enter key on the computer.
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 Followed:
Fill up the blank and hit the button to see what percentage of students improved their scores from the pretest to the posttest. Type in this equation: The formula for this is as follows: =AVERAGE(score_range_post) - AVERAGE(score_range_pre), where'score_range_post' is the range of cells containing post-test scores and'score_range_pre' is the range of cells containing pre-test values. Press the keyboard's Enter key to see the outcomes. By selecting a blank cell in a row of its own, you may see the average number of points you've acquired between the pretest and the posttest. Key in the formula "=MEDIAN(score_range_post) - MEDIAN(score_range_pre)," where "score_range_post" denotes the range of cells containing post-test scores and "score_range_pre" denotes the range of cells containing pre-test scores. A cell's "score_range_pre" indicates the range of cell scores that were available before the test was administered. Press the keyboard's Enter key to see the outcomes.

[bookmark: _Toc134187002]Clustering Analysis using SPSS
A. K-Means Clustering
1. Explanation of K-Means Clustering method: 
K-Means Clustering is an unsupervised machine learning algorithm used to partition a dataset into k distinct groups or clusters based on their similarities. The algorithm assigns each data point to the cluster with the nearest mean (centroid), minimizing the within-cluster sum of squares (intra-cluster variance).
2. Application of K-Means Clustering on the dataset:
   a. Open SPSS and import the Student_Score.csv file.
   b. Click on "Analyze" in the menu bar, then navigate to "Classify," and select "K-Means Cluster."
   c. In the "K-Means Cluster" dialog box, select the variables you want to use for clustering (e.g., pre-test and post-test scores) and move them to the "Variables" box.
   d. In the "Cluster" box, enter the number of clusters you want to create (e.g., 3 or any other appropriate value).
   e. Click on "Options" and make sure "Iteration history" is checked to view the algorithm's progress.
   f. Click "OK" to run the K-Means Clustering algorithm.
3. Interpretation of the results: 
Interpretation for Application of K-Means Clustering based on the given dataset:
Applying K-Means Clustering to the dataset with the provided information, we aim to identify patterns and relationships among students based on their gender, qualification for reduced/free lunch, and their pre-test and post-test scores (Bhatiasevi and Naglis, 2020). In this case, we could consider using the following variables for clustering: gender, lunch program qualification, and the mean difference between pre-test and post-test scores.

1. Gender Distribution: The dataset has a relatively balanced gender distribution, with 1077 male students and 1056 female students. Including gender as a clustering variable may help reveal any differences in performance between male and female students.
2. Lunch Program Distribution: There are 918 students who qualify for reduced/free lunch, while 1215 students do not qualify. This variable can help identify potential patterns or relationships between students' socio-economic backgrounds and their academic performance.
3. Mean and Median Differences of Pre-test and Post-test Scores: The mean difference between pre-test and post-test scores is 12.14627, and the median difference is 12. This indicates an overall improvement in students' scores, but further analysis with K-Means Clustering can help identify if there are specific groups of students who show significantly different improvements.
Upon applying K-Means Clustering, we may observe clusters that group students based on their similarities in the chosen variables. For example, we might find clusters where:
- Students of a specific gender demonstrate a greater improvement in test scores (Jalil and Hwang, 2019).
- Students qualifying for reduced/free lunch have different patterns of improvement compared to those who do not qualify.
- A combination of gender and lunch program qualification reveals certain groups with distinct patterns in their test score improvements.
These clusters could provide valuable insights for the school, helping them identify groups of students who may require additional support or resources to enhance their academic performance. Furthermore, the clustering results can assist the school in tailoring their teaching strategies and interventions to address the specific needs of different student groups effectively.
[bookmark: _Toc134187003]Data Mining and Text Mining Methods
A. Introduction to Data Mining and Text Mining
Data mining is the process of searching through big databases to find interesting patterns, correlations, and trends using techniques from statistical analysis, machine learning, and artificial intelligence. The last step in data mining is to use more than one way at once (Pavan Kumar et al., 2019). Text mining, on the other hand, is a subfield of data mining that tries to find useful information in large amounts of random text data. "Text mining" is the name for this part of the area of "data mining." On the other hand, data mining takes files that already exist and looks at them to find new information. 
B. Five Most Common Data Mining Methods with Real-World Examples
First, there is a method called "Association Rule Learning," which can help you figure out how different pieces of data are related to each other. For example, a market basket study can be done in shops to find out what people usually buy together (Passlick et al., 2020). This could make it easier for shops to show off their products and get their ads in front of the right people.
Classification is the process of putting things into groups that make sense. In the real world, financial companies use a variety of classification algorithms that are applied to customer data to get an idea of how creditworthy a customer is. When a business looks at the financial information of its clients, it can figure out how much risk it faces.
Third, clustering makes it possible to automatically group together data points with similar features, even if the user doesn't know what the categories are. Businesses might do better if they divided their customers into smaller groups that are easier to deal with. They could do this by looking for things that customers of the same age, income level, and buying habits have in common (Bhatiasevi and Naglis, 2020). Then, these subgroups can get messages that are more tailored to them. This lets advertising and product ideas be more specific.
Forecasting and predicting are best done with methods like regression that put a lot of weight on finding connections between factors. Regression is one of these methods, and we'll talk more about it below. Regression models can help both buyers and sellers in the real estate market because they can predict how much a house will cost based on what is known about it, like where it is, how big it is, and how old it is. This is because all of these things affect the price of a home as a whole.
5. Anomaly Detection: This method can be used to find data trends and "outliers" that are very different from the norm. This method was given the name "anomaly detection" because of what it does. A common way to use anomaly detection is to look at financial transactions for signs of fraud, such as the unauthorised use of credit cards or strange behaviour on accounts.
C. Five Most Common Text Mining Methods with Real-World Examples
First, there is "information extraction," which is the process of finding useful information in unorganised data and getting rid of the rest. Companies can improve the quality of their service by listening to customer feedback and learning more about things that are important to their business, like product flaws or changes that customers want. By using these tips, you can learn from the mistakes that other customers have made.
The second type of analysis is called mood analysis, and its goal is to figure out if the tone of a piece of text is positive, negative, or neutral. This will be possible if you read the right writing (Jalil and Hwang, 2019). Consumer reviews, comments on social media, and poll results are all ways that businesses can find out what the public thinks of their goods, services, and brand as a whole. Often, this goal is reached with the help of a technique called "sentiment analysis."
Putting it all together: With the summarization process, long written works like articles or texts are automatically turned into shorter forms. News groups of today use algorithms to summarise huge amounts of text so that they can give short summaries of a wide range of news stories. Customers who don't have much free time will like these recaps, and news aggregators will also find them useful.
Fourth, topic modelling lets you look at the models to see if a group of texts has any repeating ideas or themes. By looking at what has already been found in a certain area of study, scientists can make predictions about what will be found in the future. This is one way it could be used (Bhatiasevi and Naglis, 2020). Searching online message boards for topics that a lot of people are interested in could help you improve your content and marketing strategies so you can write about and promote those topics.
Named Entity Recognition (NER) is used to find and sort real names, company names, addresses, and dates. Named entity recognition (NER) is a text mining method that is used to find and classify proper names, business names, and other types of specialised text. Text pattern analysis could be helpful here. Users would find it much easier to find content that is useful to them if news organisations used natural language processing (NER) to automatically identify and categorise articles based on the entities mentioned in the articles.


[bookmark: _Toc134187004]Comparison of SPSS and Excel
Introduction to SPSS and Excel
The "Statistical Package for the Social Sciences," abbreviated "SPSS," is a powerful statistical software programme that is widely used for data analysis in a range of sectors, including social sciences, healthcare, and market research. It provides a comprehensive set of sophisticated data analysis and statistics manipulation tools.
Microsoft Excel is the programme of choice for people looking for a spreadsheet to store, manage, and analyse data. Microsoft is in charge of developing Excel. For simple statistical analysis and data visualisation, a set of predefined tools and methodologies are offered.
SPSS's Advantages and Drawbacks
Future research endeavours may benefit from the use of more sophisticated statistical techniques, such as factor analysis, regression analysis, and analysis of variance (ANOVA), which are available through the SPSS program's multiple implementations. Rapid study of large datasets. Creating high-quality data visualisations that can be used (Bhatiasevi and Naglis, 2020).
There are various advantages to using SPSS. SPSS requires no prior statistical expertise or experience to use, which is one of its numerous advantages. A thorough overview of modern statistical investigative methods. Large data sets must be efficiently managed and processed. File types accepted include those developed in well-known data formats like Microsoft Excel and CSV (comma-separated value).
Because SPSS is much more expensive than Excel, it may be out of reach for small business employees and sole proprietors. Excel has unrivalled features in addition to spreadsheet production. Users who do not have a background in statistics may struggle to get started.
Excel's Pros and Cons
Here are some real-world Excel applications, such as bookkeeping and budgeting, to help keep a company's finances in order.  completing a few simple data analysis and presentation tasks. You can quickly and easily create simple models and projections using the pre-installed features.
One of Excel's many advantages is its well-known, straightforward, and simple to learn user interface. Purchasing Microsoft Office instead of SPSS separately will save you a significant amount of money. Spreadsheets are useful because they allow for the efficient execution of data operations. You already have the tools needed to undertake basic data processing and analysis (Jalil and Hwang, 2019).
Here are a few of Excel's many drawbacks:
There are fewer complex statistical analysis tools available than in SPSS. Large data volumes that are not managed efficiently might lead to poor performance or even system failure. Lacks statistical analysis knowledge, which may make certain activities more complex or time-consuming.


[bookmark: _Toc134187005]Conclusion
In the end, both SPSS and Excel have their perks and limitations, and selecting one over the other is contingent on the kind of analysis being performed as well as the user's level of experience with the software. Your best choice is to use SPSS if you have the means to invest in doing statistical analysis of a high-quality. Excel is still a viable tool for basic data analysis and editing since it is easily accessible and has a cheap cost.
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Gender Distribution


Total Male	Total Female	1077	1056	
Lunch Program Distribution


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