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[bookmark: _Toc144560170]Introduction
Microsoft Excel played an important role in thoroughly examining hotel reservation data from 2017 to 2021. Excel's IF, PIVOT TABLES, and VLOOKUP capabilities were heavily utilised all through the data cleansing, analysis, and visualisation procedures. This software facilitated various tasks like preparing, processing and visualizing the data much easier (Cleff 2019). Over the past five years, there have been noticeable changes in how much it costs to stay in hotels. Excel's abilities in managing data and doing calculations made it simplified to figure out the average prices and discover trends within this extensive dataset (Dobashi 2020). Booking five years in advance, the average cost of a hotel stay showed significant variation. In 2017, the most popular option was Room_Type 1, which cost an average of $586,095. This year, no reservations were made for Room_Type 3. There were 4,436 bookings of Room_Type 1 in 2018, with an average room rate of $3,164,525.Demand appears to be on the rise as there has been a notable uptick in bookings for Room_Type 2. They looked at a wide range of price differences, especially how they related to when the COVID-19 pandemic started. A lack of reservations and an average price of $0.00 during 2019 and 2021 were red flags in the data for Room_Type 1. This finding calls for deeper investigation into the causes of the dwindling interest in these lodgings. 
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Table 1: Usual reservation fee throughout 2017-2021
(Source: MS Excel)
This table shows the total usual reservation fee for two booking statuses: "cancelled" and "not cancelled" from 2017 till 2021. Hotel booking data from 2017 to 2021 shows interesting price fluctuations when reserving a room. These numbers are supplementary divided into four market divisions: "complementary," "online," "offline," and "corporate.” The data indicates that prices moved up and down during the course of the five-year time period studied. The row labelled "Grand Total" shows the combined average prices for each year and booking status.
In 2017, the "Online" market for hotel reservations had the highest average price at $288,926.57, while the "Offline" market was the runner-up with an average price of $258,406.26. The "Corporate" market category averaged $38,422.14 for reservations, while the "Complementary" market group averaged $340.93.
The average cost of a hotel room in 2018 has risen across the board. It was just the "Offline" and "Online" marketplaces for which information was readily available in 2020. The average cost in the "Corporate" sector was $128,743.84, while the "Complementary" market averaged just $887.5. Only the "Corporate" and "Offline" segments of the market have median pricing in 2019. With an average of $2,316,217.68, the "Online" market much outpaced the "Offline" industry's median of $706,088.58. The average price in the "Online" sector was $219.78, while the "Corporate" market was significantly less at $67. The former group paid an average of $250.6 per room while the latter paid an average of $75.
Finally, in 2021, information was gathered exclusively from the "Online" market sector, and it was found that the average reservation charge was $316. These results show how average hotel reservation prices changed in various market categories over a five-year span.
[bookmark: _Toc144560172]Summary
From 2017 to 2021, there was a consistent rise in hotel room rates, with an average of $316 per night being charged for reservations. The second greatest contribution came from the "Offline" market segment at $1,314,361.75, followed by the "Corporate" market sector at $840,986.39. It is worth noting, however, that information for 2019 and 2020 is insufficient for several types of markets. Therefore, accuracy and thoroughness may suffer in the study of those years. This caveat heightens the requirement for extreme caution when drawing inferences from the results given. Using this data, we can see that the "Online" market segment had the highest average hotel reservation expenses, at $2,437,327.13. The following table illustrates the historical patterns of typical hotel reservation costs and highlights the dissimilarities between market segments. For the period under review, the "Online" market segment is responsible for the majority of the scene's average prices. The "Complementary" sector averaged out at $1,628.43, the lowest of all sectors. Regular modifications, economic shifts, and specialized advertising techniques may all affect hotel booking rates; therefore, a complete analytical framework should account for all of these factors.
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Figure: Hotel reservation pattern from 2017 to 2021
(Source: MS Excel)
From 2017 to 2021, the average hotel reservation costs went through fluctuations. There was a significant increase in prices in 2018, followed by decreases in 2019 and 2020. Visualisation of the results was also greatly aided by the charting features of Microsoft Excel. These visuals provided a comprehensive understanding of the changes in the hotel industry induced by the pandemic.
The disruption caused by the COVID-19 pandemic had a notable impact on hotel pricing vital change, resulting in a decline in prices during this period. The negative effects of the COVID-19 outbreak on the hotel industry may explain the modest decline in average pricing observed in 2020 (Liew 2022).  In 2020, the outbreak led to a drastic drop in average prices. However, in 2021, prices showed an overall increase, indicating a potential rebound. The pricing changes for Room_Type 1 were more extreme than those of any of the other room kinds. These results shed light on the fluidity of price sequences and the industrial sector's ability to bounce back from setbacks. These complex price trends, strongly influenced by the effects of the pandemic, were effectively clarified through graphical representations in Microsoft Excel. 
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The first year of data collection, 2017, saw demand peak at 65 units. The next year saw a dramatic increase, with a peak of 107 units being sold. There were large shifts in the demand curve from 2017 to 2021, as measured by average prices. Several variables, including a more robust economy, higher levels of consumer confidence, and successful advertising on the part of industry players, have contributed to this year's unexpectedly high demand. The widespread lockdowns, travel restrictions, and the enforcement of social distancing measures caused by the COVID-19 pandemic led directly to this rapid decline in demand (Espinoza et al. 2021). However, demand continued to fall the next year, 2020, reaching a total of 88 units, a stark decrease from the previous year's levels. In 2021, however, demand spiked to 115 units, signifying a time of recovery and improvement. 

[bookmark: _Toc144560173]Conclusion
In summary, the emergence and progression of the COVID-19 pandemic offer insights into the fluctuations observed in the demand trend, as indicated by the average price, during the period from 2017 to 2021. The hotel booking data from 2017-2021 was analysed in Excel using IF, PIVOT TABLES, and VLOOKUP, demonstrating the flexibility of that programme. Particular attention should be paid to the pricing and availability of Room_Type 1 lodgings. The information also highlighted the need of keeping tabs on visitor preferences and income per available space at the hotel. The results indicate that the average cost of a hotel room varies depending on the kind of accommodation being rented. Notably, there was a significant increase in demand in 2018. In contrast, both 2019 and 2020 witnessed declines, with 2020 experiencing a particularly pronounced drop due to the outbreak effects of the pandemic. 
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1. [bookmark: _Toc142664487][bookmark: _Toc144560175]Male and female students
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According to the statistics presented, there are 1077 males and 1055 females residing in the area.
1. Number of children who receive free or reduced-price lunches vs those who do not
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In the data set, there are two groups of people identified: those who are "Eligible for Free Lunch" and those who are "Ineligible for Free Lunch." The number of kids who are eligible for free meals is 918, while the number who are not is 1215.
1.  The average and median student income for those who do and do not qualify for free or reduced lunch
[image: A yellow sign with black text

Description automatically generated]
The mean and median for the "Qualifies for free lunch" statistic are both 918 in the presented dataset.
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1. Average and median post-test score improvements among pupils
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The dataset shows how the children improved academically by comparing their pre and after test scores. Average student performance rose from pre-treatment levels (54.9559) to post-treatment levels (67.1022) after receiving this intervention. Both the pre- and post-test medians show improvement from the first assessments, rising from 56 to 68 points. Similarities between the two metrics provide additional support for the observed trends. It's clear how far we've come when we compare the two sets of results. After the intervention, the average score increased by 1.04407 points. The intervention had a positive impact, as evidenced by a 0.89 point increase in post-intervention ratings.
Both the median and the mean score increased from before to after the intervention, supporting its usefulness. These consistent trends in students' test results demonstrate how the therapy helped them greatly increase their academic ability (Jadav & Sengupta, 2023) in the classroom. To make these results more reliable, however, it is necessary to do a careful analysis of the study's methodology, sample size, and any other factors that may have influenced the conclusions.


1. [bookmark: _Toc142664491][bookmark: _Toc144560179]Clustering example (K-Means Clustering)
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Figure: K-means cluster analysis
(Source: IBM SPSS)
In-depth cluster analysis was used to classify individuals into "Pretest" and "Posttest" groups. This study precisely follows the relocating cluster centers as the inquiry continues, ensuring their accuracy for future investigations.
The positions of these cluster centers were identified following careful analysis of their geographic closeness to one another (Conant and Chaille, 2022). This bolsters the analytical framework. The distribution of instances inside the groups is also revealed, providing insight into the dynamics of the groupings. Further supporting the study's analytical prowess is an in-depth investigation of variance, a statistical method that accounts for substantial cluster variations. The study's academic significance is increased as a result of the varied methods utilized to conduct it.

[bookmark: _Toc144560180]Explaining
There were 2,133 patients who met the study's inclusion criteria; 993 were placed in Cluster 1 and 1,140 in Cluster 2. The pre- and post-test mean values for Cluster 1 were 23,000 and 35,000, respectively, whereas the mean value for Cluster 2 was 93,000. After several iterations, the central values for Cluster 1 were found to be (Pretest: 43.06, Posttest: 54.70) and for Cluster 2 to be (Pretest: 65.32, Posttest: 77.90). Cluster 1 and Cluster 2 have identical intercluster distances of 32.454 units. This is a quantitative measure of how different the two groups are from one another. An "analysis of variance" (ANOVA) reveals that there are statistically significant differences between the groups on all three variables (Student_No, Pretest, and Posttest). Although the p-values for the derived F-values are very tiny ( 0.001), they are nevertheless statistically significant. Statistically significant changes between the clusters were found for these factors, as suggested by these findings.

[bookmark: _Toc144560181]Result interpretation:
The data set was split down the middle by the "Pretest" and "Posttest" groups in a clustering analysis. As can be seen by comparing the distances from the cluster focuses to the means of the two tests, students in Cluster 1 did lower on both the "Pretest" and "Posttest" than those in Cluster 2. The results of the ANOVA, which highlight significant differences between the groups, strengthen the argument that the groups are distinct.
Using the results of the tests, this clustering technique can split the dataset into more manageable subsets. In academic or research environments, Kafle (2019) argues that familiarity with such data patterns might have a significant impact on both decision-making and analytical tactics.

1. Modern corporate practice of data mining and text mining
[bookmark: _Toc144560183]Data Mining Methods:
I. Clustering:
Data mining relies heavily on the clustering process, in which similar data points are grouped together. It is useful for discovering hidden patterns in raw data and is applied in a variety of sectors such as customer segmentation, anomaly detection, and product classification (McDonald et al. 2020). Clustering can be used to categorise shoppers that share similar preferences. This information may then be used to fine-tune stock levels and develop more precise advertising campaigns.
II. Classification:
Assigning categories or labels to new data instances is another crucial data mining operation. It has practical applications in areas such as spam filtering, opinion mining, and detecting fraudulent activity (McKee 2021). Classification is used to sort incoming support requests into distinct categories based on their subject matter, as is done in customer service when dealing with issues like payments, technical difficulties, and product queries.
III. Association Rule Mining:
Pallant (2021) explains how association rule mining may be used to explore massive datasets for previously unseen relationships or patterns. Market basket analysis is a popular method for determining which products are frequently bought together. In the retail industry, association rule mining might link buying cereal to buying milk. Using this knowledge, you may put items in prominent locations to boost cross-sale opportunities.
IV. Regression Analysis:
Predicting numerical outcomes based on established patterns is the goal of regression analysis, a statistical technique. It may be used for things like predicting future sales, gauging customer interest, and allocating scarce resources. Using variables like as weather, time of day, and promotional incentives, regression analysis may enhance labour scheduling and inventory management in the food business.

V. Anomaly Detection:
Data mining relies on anomaly detection to help find outliers and other irregularities in the data (Qudratova 2020). It finds use in areas as diverse as security surveillance and mechanical failure forecasting. In the field of cybersecurity, for instance, anomaly detection indicates out of the ordinary network behaviours, providing early warning of impending intrusions and enabling preventative steps to be taken.

Text Mining Methods:
i. Sentiment Analysis:
Sentiment analysis is a powerful text mining technique used to identify the positive, negative, or neutral emotional tone of written information. It has several applications, including but not limited to web surveillance, online reputation management for businesses, and consumer sentiment analysis. Sentiment research is a powerful resource for lodging establishments in the hospitality industry (Sari et al. 2021). They can see how happy their consumers are and where they need to concentrate their efforts to improve service.
ii. Topic Modeling:
Topic modelling is a text mining strategy that seeks to discover broad concepts hidden within a dataset. This technique is useful in several contexts, including content organisation, recommendation making, and discovering previously unseen patterns. Topic modelling, for instance, may automate the process of classifying articles in content distribution systems into useful genres or themes, enhancing content discovery and user happiness.
iii. Named Entity Recognition (NER):
Named Entity Recognition (NER) is an essential text mining approach for recognising and categorising proper nouns, proper names, geographical names, and other types of named entities. It is significant in several areas, including document summarization, content organisation, and information retrieval (Simanjuntak 2020). NER demonstrates its usefulness in the context of news aggregation by successfully extracting essential entities from headlines, therefore providing readers with accurate information on specific people, companies, and locations.
iv. Text Summarization:
An integral part of text mining, text summarization extracts key points from large blocks of text and packages them into concise summaries. Its significance extends to a wide range of activities, including document creation, news collection, and the enhancement of existing information.
Text summary, for instance, is a useful feature in modern news applications. It's useful for summarizing news stories quickly and accurately. This way, people won't have to read the whole thing to get the gist of it.
v. Text Classification:
Classification of text is a fundamental method for sorting texts into logical categories. Spam detection, language recognition, and content labelling are just a few of its many applications. Online stores, for instance, can use text classification to categorise consumer emails into different departments like "sales inquiries," "returns," and "technical support." Today's enterprises may reap significant rewards from the strategic integration of data mining and text mining. The concepts presented here have many practical applications.
1. [bookmark: _Toc142664493][bookmark: _Toc144560184]Comparison between SPSS and Excel
	Aspect
	SPSS
	Excel

	Advantages

	Statistical Analysis
	Designed specifically for advanced statistical tasks (ANOVA, regression, etc.)
	Mean, median, and other elementary statistical tests for quick evaluations

	Data Visualization
	Analyse and display data with ease using fully customizable charts and graphs (Watkins, 2021).
	Options for many types of charts; SPSS is not required.

	Data Management
	Data cleansing, missing value management, and variable transformation tools that are both powerful and easy to use.
	Simple data processing duties (such as filtering and sorting)

	Syntax and Automation
	Automation and repeatability with syntax scripting
	"Visual Basic for Applications" (VBA) automation.

	Disadvantages

	Cost
	Commercial software might be too expensive for sole proprietors and small businesses.
	More economical for simple activities and often included with Microsoft Office.

	Learning Curve
	The more difficult learning curve, especially for those unfamiliar with statistics(Pallant, 2020).
	Popular and easy to learn, it may be utilized for simple jobs.

	Scalability
	Works with big data, although speed degrades with complexity.
	Challenges posed by extremely huge datasets, the existence of data problems (Simanjuntak, 2020)

	Practical Examples

	Example 1: Multivariate Analysis
	The influence of demographic factors on occupational contentment is investigated using SPSS.
	The proprietor of a small company uses Excel to track monthly sales.

	Example 2: Data Visualization
	Using stacked bar charts in SPSS, the analyst presents survey responses.
	A user of Excel creates a trend line graph of website traffic

	Example 3: Data Preprocessing
	SPSS is used for data cleaning, preprocessing, and missing value management by the research team.
	The student uses Excel to do simple analyses such as sorting and filtering.

	Example 4: Automation and Reproducibility
	For open and repeatable research, the analyst use SPSS syntax files.
	A budget report is made in Excel by the office manager.
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Table 2: Demand increase or decrease from 2017 to 2021 based on average price
(VLOOKUP function)
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