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[bookmark: _91etowhw9h7f][bookmark: _Toc140767565]Part 1: Analysis of Hotel Reservation Data Using Microsoft Excel
[bookmark: _3qtyx3zhh9wj][bookmark: _Toc140767566]Abstract
The paper presents a comprehensive analysis of hotel reservation data spanning 2017 to 2021 with the aim of identifying trends in the average room reservation cost. The IF, PIVOT TABLES, and VLOOKUP functions available in Excel were actively used throughout the data purification, analysis, and visualization processes.
According to the data, the average price of a room in a hotel booked five years in advance varied widely. Room_Type 1 was the most often selected configuration in 2017, with an average costing $586,095. There were no confirmed bookings for Room_Type 3 this year. In 2018, Room_Type 1 scheduling totaled 4,436, resulting in an average room rate of $3,164,525.6. Reservations for Room_Type 2 have increased significantly, suggesting growing demand.
There were warning signs in the statistics for Room_Type 1 throughout 2019 and 2021, with no bookings and an average price of $0.00. This conclusion necessitates more research into the factors that may be contributing to the declining demand for these accommodations.
A bar chart conducted a terrific job of emphasizing the ebb and flow of data when depicting the rising and falling average prices of booking lodging over time.
The research confirmed Microsoft Excel's usefulness in a variety of settings, namely data warehousing, BI, and data mining. This underscores the significance of hotels monitoring pricing and booking patterns in order to make informed strategic decisions.
In sum, this study is noteworthy because it exemplifies how data analysts may utilize Microsoft Excel to extract meaningful information from massive datasets, therefore promoting data-driven decision-making and enhancing the efficiency of hotel management practices. These results provide insight into ways in which the hotel industry may improve accommodation pricing, facilities, and responsiveness to customers' increasing tastes.
[bookmark: _10v6kvqztaxu][bookmark: _Toc140767567]Introduction:
The analysis looks at hotel bookings from all across the entire world from 2017 to 2021/22. The primary objective is to ascertain whether or not average room prices have risen or fallen over time. Excel is utilized throughout the whole process of analyzing and displaying data. Information on Excel's pivot tables, lookup functions, and IF statements can be found as well. The fundamental goal of this investigation was to shed light on the theoretical underpinnings and practical implications of data warehousing, company intelligence, and data mining in predictive analytics.
The hotel booking data was initially processed in Excel. The investigation had only begun at this point. This vital operation was carried out to ready the data for analysis. By looking for and dealing with missing values during data cleaning, it ensured that the data set was full and correct.
The 'IF' function in Microsoft Excel was quite helpful at the initial phase of data processing. The 'IF' function made it easier for data analysts to detect and fix inconsistencies and errors in the dataset. This robust feature enables them to set conditions and take action depending on whether or not those conditions were fulfilled. As a consequence, appropriate numbers were substituted for missing ones, or further measures were taken to guarantee the accuracy of the information.
In addition, the prior treatment of the data guaranteed its consistency. Errors and abnormalities in the dataset were meticulously fixed, bringing it up to par with professional standards. This was a crucial step since inconsistencies in the data might prevent accurate and trustworthy analysis.
Data analysts employed Microsoft Excel's pre-processing features to generate trustworthy, error-free data collection. This allowed for more research which yielded stronger and more meaningful results. By treating missing data with care using the 'IF' function, they were able to conduct an exhaustive examination of the dynamics of average hotel reservation prices during the course of the selected five-year time period.
[bookmark: _7djymq8abpyx][bookmark: _Toc140767568]Data Analysis:
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Table 1: Pivot Table of Yearly data
(Source: Self-Created)
Analyzing hotel reservation data from 2017 to 2021 reveals fascinating variations in average room reservation fees across the years. The data suggests that prices changed throughout the length of the analyzed five-year period, rising in some years and falling in others.
There were 354 reservations made in 2017, with an average cost of $586,095.9. There were 330 bookings for Room_Type 1, with an average price of $5,010.70. Although Room_Type 3 did not get any bookings in 2017 (Conant and Chaille, 2022), this could mean that its attractiveness and the reasons for its lack of bookings require more investigation.
Both the total number of bookings (5,211) and the average cost per reservation (at $3,164,525.6) skyrocketed in 2018 (Murray, 2022). There were 4,436 bookings of Room_Type 1, with an average price of $2,196.05. Demand for Room_Type 2 also increased significantly, resulting in 24 appointments at an average price of $496.66.
It seems that Room_Type 1 is plentiful and prevalent in 2018, however, data for 2019–2021 raises concerns about its availability and popularity throughout this period. Room_Type 1 presumably did not get a single reservation during this time frame, as shown by the fact that its average rate is $0 (Khan et al, 2021). Finding out the cause of the decline in hotel bookings is crucial to the hotel's bottom line and long-term strategy.
[bookmark: _ec1dr0h4muy][bookmark: _Toc140767569]Results:
Intriguing features, ranging notably concerning Room_Type 1, were revealed in an analysis of average hotel reservation prices from 2017 to 2021. The average cost of Room_Type 1 increased during the specified period of time, suggesting the room type's enduring popularity and the potential for upgrades to the room type's amenities and services. The slight drop in average price recorded in 2020 may be attributed to the negative impacts of the COVID-19 epidemic on the hotel economy. Room_Type 1 had more significant price rises and drops than any of the other room types. These findings provide information on the dynamic nature of pricing sequences and the resilience of the manufacturing industry as a whole in the face of adversity.
[bookmark: _mfs8hflq0dhb][bookmark: _Toc140767570]Data Visualization:
The average cost of a hotel stay from 2017 through 2021 was presented using bar charts in Microsoft Excel. Additionally, the number of reservations made for each season and the market was displayed visually using bar graphs (Facendola et al, 2023). According to the lucid presentation of the data visualizations, stakeholders were more capable to grasp the study's key findings.
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Figure 1: Pivot Table of Yearly Data
(Source: Self-Created)
[bookmark: _kmzx4ihzuzsy][bookmark: _Toc140767571]Discussion:
This research highlighted Microsoft Excel's remarkable data-handling capability for analyzing hotel reservations. In order to prevent loss of information and ensure accuracy, the 'IF' function was strategically used for dealing with missing values and irregularities in the dataset (Qudratova, 2022). PIVOT TABLES were used to streamline the research process by providing an instantaneous snapshot of the data based on key indicators like "Arrival_year" and "Room_type_reserved." This made it feasible to look at average hotel prices from different eras in great detail.
Microsoft Excel's charting functions additionally performed a significant role in the visual representation of the findings (Jadav and Sengupta, 2023). The annualized percentage change in average hotel rates across multiple room types was effectively illustrated using line charts. In addition, the use of bar graphs provided a clear representation of the distribution of hotel reservations across a range of customer types and arrival months, permitting stakeholders to better appreciate reservation trends.
Microsoft Excel has shown to be a helpful and flexible tool for data analysis, simplifying the process and resulting insights. Its powerful capabilities and visualization features boosted the sharing of vital information, allowing stakeholders to make educated choices in the lodging sector and beyond.
[bookmark: _vuh0qmi6y8eg][bookmark: _Toc140767572]Conclusion:
Excel was used to look at hotel bookings from 2017 through 2021, highlighting the versatility of Excel tools like IF, PIVOT TABLES, and VLOOKUP. The findings suggest that there are fluctuations in the average cost of a hotel room, with certain room types being in more demand than others. The availability and cost of Room_Type 1 accommodations were singled out as requiring extensive investigation. The data also showed how important it is for the hotel to monitor guest preferences and revenue per available space. In conclusion, the findings of this study demonstrate the value that data analysts provide to information storage, business intelligence, and data mining by generating useful insights from large datasets in Microsoft Excel.

[bookmark: _qxu3zfk56b5f][bookmark: _Toc140767573]Part 2: Data Analysis and Evaluation
[bookmark: _m1r56p5z9o8][bookmark: _Toc140767574]Gender Distribution
Here, it has examined the data set in order to identify the gender breakdown of the student numbers. There are a total of 1,077 male students and 1,056 female students registered, as shown by the sum in the "Gender" column. A bar graph displaying the proportion of male to female pupils in each group is shown below.
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Figure 2: Gender Distribution
(Source: Self-Created)
Male students account for a somewhat larger part of the total than their female counterparts. Such data is useful for gaining insight into the number of students as a whole, and it may be used in addition to other indicators to tease out any potential gender differences in, say, performance in school or free lunch eligibility.
[bookmark: _ug2dtpsukm6c][bookmark: _Toc140767575]Lunch Qualification 
The examined data in order to assess whether a particular student qualifies for a reduced-price lunch. The results demonstrate that 918 students get lunch free or at a reduced price, while 1,212 do not. A pie chart displaying student distribution by category is shown below.
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Figure 2: Lunch Qualification
(Source: Self-Created)
The data shows that a sizable percentage of the student community is eligible for free or reduced-price lunches, showing that many are facing financial hardships. The school can't offer enough assistance to pupils in need without determining beforehand whether or not they qualify for the free or reduced-price lunch program. Students' academic performance and other educational outcomes may be evaluated in further depth to see whether lunch qualification is related (McKee, 2021). Having this information assists the school to better serve the various needs of its student population, which is varied in terms of socioeconomic status.
[bookmark: _9e8k1sf7j1qh][bookmark: _Toc140767576]Mean and Median for Lunch Qualification 
In this research, compared test scores for students who received free or reduced-price lunch with those who did not. Each lunch eligibility group's averages and medians were computed.
For students who qualify for reduced/free lunch, the analysis revealed the following results:
· Scores on the pretest may have been anything from 22 to 100.
· Half of the students scored lower than 44 on the pre-test, while the other half scored higher.
· The following test results might fall anywhere from 32 to 105.
· The final test median was 55, which is well in the center of the available range of results.
For students who do not qualify for reduced/free lunch, the analysis showed the following results:
· The range of pre-test scores was rather wide, from 33 to 100.
· In this group, the median value of the pre-test scores was 62.
· The range of final test scores was rather large, from 43 to.
· After administering the post-test to this sample, the median score was 74.
[bookmark: _k5ii0hwxbeh3][bookmark: _Toc140767577]Mean and Median Differences in Pre-test and Post-test Scores 
To determine whether students' performance improved or worsened, pre-and post-tests were compared. They could tell whether students were improving by comparing pre-and post-test scores.
For students who qualify for reduced/free lunch, the analysis yielded the following results:
· Pre-test scores varied from 22 to 105, with a median of 44.
· The median of 55 and range of 32 post-test findings were significantly varied.
· After the session, students' performance improved by 10%.
· Half the pupils improved by 11 points between pre-and post-test performance (Jahwar and Abdulazeez, 2020).
For students who do not qualify for reduced/free lunch, the analysis produced the following results:
· Median pre-test scores were 62.
· Post-test scores ranged from 43 to 109, averaging 74.
· According to pre-and post-test results, the intervention improved student performance by 10 points.
· Half of the pupils increased 12 points between pre-and post-test results.
These data explain why both lunch eligibility groups' academic performance has improved. The mean and median differences show that learners scored higher on the post-test than on the pre-test. It's important to consider each child's growth and each class's. The mean and median differences between pre-and post-lunch tests are shown below.
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Table 2: Mean, Median, and difference calculation of Pretest and posttest
(Source: Self-Created)

[bookmark: _p17ip1tex86r][bookmark: _Toc140767578]Clustering Analysis with K-Means
This section examined K-Means clustering analysis. The research classified students using pre-and post-test results. This research sought hidden patterns or clusters in the dataset that might illuminate student performance.
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Table 3: Clustering analysis with K-Means
(Source: Self-Created)

The K-Means technique partitions a dataset into k groups iteratively. The cluster with the closest mean value receives each data point. Choosing k = 2 for this study created two clusters.
After choosing the initial cluster centers, the cluster assignments were revised to minimize the data point-cluster center distance. The cluster centers did not change after numerous repetitions, showing convergence.
The eventual cluster centers showed two distinct clusters with different traits. Cluster 1 has 993 pupils and Cluster 2 1,140. Pre- and post-test scores showed patterns in each cluster, suggesting academic disparities.
A scatter plot showed grouping findings with pre-test scores on the horizontal axis and post-test scores on the vertical (Ikotun et al, 2022). The scatter plot showed that the K-Means clustering approach was excellent in classifying students by test results.
Clustering analysis helps schools find groups of kids with similar academic paths. These groupings may provide insights for implementing targeted support and intervention measures for each student group. Thus, this approach could improve academic results.
[bookmark: _5g1acmq8uuby][bookmark: _Toc140767579]Common Data Mining and Text Mining Methods 
Decision Trees
Using consumers' purchase histories, retail companies may divide their client base into various segments using decision trees. By predicting consumer buying behavior using past purchase data, decision trees allow for the optimization of advertising strategies and stock management.
Clustering
Real-world uses of clustering can be seen in e-commerce, where it is used to group products into categories and recommend new ones to customers based on their past purchases (Zhou and Zhou, 2022). Cluster analysis may also be used to segment target populations for specific advertising initiatives.
Association Rule Mining
Example applications of association rule mining include the discovery of product-co-occurrence patterns in supermarkets (Pu et al, 2022). Because of the high frequency with which people purchase both soda and chips, strategically situating them close to one another may increase sales.
Regression Analysis
Banks along with other financial institutions may utilize regression analysis to determine a borrower's creditworthiness. After factoring in data like income, credit history, or debt-to-income ratio, the model can forecast the chance of loan default.
Time Series Analysis
In order to predict future demand for flights, airlines employ time series analysis. Optimizing flight prices and seat availability using booking data from previous years to predict future demand.
Text Mining Methods
Sentiment Analysis
Social networking sites use sentiment analysis to learn how their users feel about different businesses and products. Businesses can use this data to determine customer satisfaction, identify market trends, and strengthen their brands.
Named Entity Recognition
The real-world use of NER is in the computerized extraction of names of people, locations, and organizations from news reports by news companies. This helps with categorizing and indexing news stories.
Topic Modeling
Market research firms often use topic modeling for the purpose of analyzing customer feedback and online reviews (Sari et al, 2021). Pattern recognition aids businesses to comprehend customer preferences.
Text Classification
In practice, email services utilize text classification to sort incoming messages into folders like "inbox," "spam," and "promotions." This improves the mailbox handling for end users.
Text Summarization:
Companies that specialize in curating online material utilize the text summary to condense lengthy articles and reports into more manageable chunks of information for their readers. In this way, readers may grasp the essence of a piece without committing to reading it in its entirety.
[bookmark: _uje6h8b132vz][bookmark: _Toc140767580]SPSS vs. Excel: Advantages and Disadvantages 

	Criteria
	SPSS
	Excel

	Data Analysis Capabilities
	SPSS offers advanced statistical analysis and data mining tools, making it suitable for complex and large datasets.
	Excel that provides basic data analysis functions, and is suitable for simple calculations and basic statistical analysis.

	User Interface
	SPSS has a user-friendly interface designed for data by analysis professionals, with extensive options for data manipulation.
	Excel has a familiar interface and is widely used, but its data analysis capabilities are limited compared to SPSS.

	Data Visualization
	SPSS offers sophisticated data visualization tools, enabling the creation of professional and detailed charts and graphs.
	Excel provides basic charting options, suitable for simple visualizations, but lacks advanced visualization features.

	Performance
	SPSS may be slower when handling large datasets due to its complexity and advanced algorithms.
	Excel is efficient for small to medium-sized datasets but may experience performance issues with larger datasets.

	Data Management
	SPSS excels in data management with features for data cleaning, transformation, and merging datasets (Sarbaini et al, 2022).
	Excel provides basic data management capabilities, but it may be cumbersome for complex data tasks.

	Cost
	SPSS is commercial software, and its licenses can be expensive for organizations.
	Excel is often included in the Microsoft Office suite, making it cost-effective for users who already have Office licenses.

	Automation
	SPSS offers advanced automation capabilities through scripting, facilitating repetitive tasks, and custom analysis.
	Excel supports basic automation with macros, but it is less suitable for advanced scripting and automation tasks.



In conclusion, both SPSS and Excel offer advantages and disadvantages. SPSS is more expensive but superior at complicated data analysis, advanced statistics, and data mining. However, Excel may lack the complexity necessary for sophisticated statistical analysis and processing huge datasets, while being widely available, simple to use, and inexpensive for basic data analysis. Data analysis tasks, organizational assets, and available knowledge all factor into which technology is ultimately selected.
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