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[bookmark: _Toc141483653]Introduction
The report displays the trends (increase or decrease) in the average price of a hotel over the past five years 2017 to 2022. To thrive in the fast-paced and competitive hospitality industry, it is essential to have sound pricing and reservation regulations in place. The focus of this research is to examine long-term trends in average hotel reservation cost between 2017 and 2021 using data analysis techniques applied to the Hotel Reservation dataset. Data is cleaned, analyzed, and visualized in Microsoft Excel so that it may better grasp the dynamics of the pricing environment across the research period. The purpose of this study is to determine whether there has been a downward or upward trend in yearly price changes. 
[bookmark: _Toc141483654]
Significance of Data Analysis
It is impossible to make sense of and get insight into the Hotel Reservation dataset offered here without first analyzing the data. A data analyst's job is clean the data first before analyzing it and extracting insights from it. To examine the 2017–2021 dataset, paying close attention to the "Average price" variable, to determine whether or not there are any visible trends or patterns in the prices that hotels charge for reservations. The data is pre-processed or cleaned first and using IF Function and Pivot table along with Pivot charts (Bothell, 2023) features of Microsoft Excel to analyze the data. Charts, graphs and diagrams may be used to visually represent the data and provide a clear and intuitive understanding of the findings. Data analysis is the backbone of evidence-based decision-making, which is crucial for a company's survival in today's competitive market (Ali, 2021).
[bookmark: _Toc141483655]Data pre-processing 
A crucial aspect of any data analysis process is "data pre-processing," which consists of organizing and filtering the raw data to make it appropriate for future analysis. Excel's extensive functionality makes it a suitable tool for preprocessing data and ensuring its quality and consistency. Finding and fixing inconsistencies and mistakes in the data is part of the data-cleaning process (Fan et al., 2021). Errors in the dataset sometimes take the form of missing data values, spelling errors or irrelevant columns. 
The hotel reservation dataset is pre-processed before analyzing the data. First null values were checked with the help of the “Filter option”. If there are any null or blank values present in the data, it shows a “Blank” box at the end of the column values. However, there were no null values found in the data. The data is organized and cleaned that ready for analysis (Appendix 1). 


[bookmark: _Toc141483656]Results
IF function and Pivot table with pivot chart function in Excel is used to analyze the dataset of Hotel Reservation and extract insights. Displaying the insights through charts and tables. 
[bookmark: _Toc141483657]The average price in the past five years

[bookmark: _Toc141483550]Figure 1 Average price pattern from the year 2017-2022
The line chart illustrates the rising and falling pattern of the average hotel price. From 2017 through 2022, the graph displays an upward trend in the year 2018. The $549,304.11 figure represents revenue generated from room rentals in 2017. In 2018, the yearly average cost was $2,984,721.57, a significant rise from the previous year. The downward trend continued into 2019, with prices dropping to a new low of $18,015.29. The sharp decline in hotel pricing and reservations that year might have been caused by several factors, including the pandemic, social, political, economic and changes in market dynamics. In 2020, the overall average price was $20,857.30, a little increase from the previous year. After a year of price drops, this little gain might indicate that the market has finally stabilized. Hotel bookings and travel plans are on the upswing once again as the average price in the year 2022 was measured as $159,353.81.
[bookmark: _Toc141483658]Pivot table and Pivot charts
Microsoft Excel has advanced functions, Pivot Table and Pivot Chart. it allows users to display the data in tabular format and also allows to use filter features (Hai-Jew, 2019). It helps to display the data useful and important data from large datasets. 
[bookmark: _Toc141483659]Canceled and Non-canceled bookings 
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[bookmark: _Toc141483551]Figure 2 Pivot table of the booking status
The pivot table shows the total number of cancellations and successful reservations from 2017 to 2022. Although 2018 had a significant increase in bookings, suggesting a rise in the popularity of hotel rooms, the year also saw an equal rise in cancellations. About 10305 reservations were canceled, while 17733 were not. The decline in reservations was seen between 2019 and 2021. The worldwide pandemic of 2020 may have harmed the hotel business by reducing the number of bookings made for that year. The uptick in reservations resumed in 2022, suggesting a probable hotel sector recovery as travel bans are lifted and consumer confidence rises.
[bookmark: _Toc141483660]Profitable Market Platform
There are five distinct marketplaces from which guests may choose to reserve a room at the hotel. Internet, retail, aviation, business, and ancillary services are all included.
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[bookmark: _Toc141483552]Figure 3 Pivot table of market platform
The "Online" market has the highest average selling price, at $112.26. One possible explanation is that customers are ready to spend extra when making reservations through the Internet because of the ease and convenience it provides. The "Aviation" market category has a mean price of $110.704 per unit. Consumers seem to be paying about this amount on average for bookings in this industry, suggesting price stability. 

[bookmark: _Toc141483553]Figure 4 Bar chart of the market platform
The "Offline" market has an average price tag of $91.63. The offline sector, which might include reservations made directly at the hotel or through offline travel brokers, seems to have a somewhat lower average price per booking. The "Complementary" market has a far lower average price, at $3.14. This shows that free hotel bookings are associated with far lower room rates than other market types. Customers may have received discounts or other incentives that lowered the average price paid. The average cost of doing business in the "Corporate" market is $82.91. Most corporate bookings are made by business travelers, who pay a rate that balances affordability and convenience. 
[bookmark: _Toc141483661]IF FUNCTION
IF function is used to apply conditions in the data. It helps to extract specific data that matches the condition.  A new column is created “Lead Time category”. It determines the duration of staying. 
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[bookmark: _Toc141483662]Lead Time Category
Bookings were categorized as "Short Lead Time," "Medium Lead Time," or "Long Lead Time" to better understand demand trends. There are many positive aspects to calculating this variable:
· Informing revenue management techniques by analyzing the connection between lead time and pricing. Businesses may use price changes related to lead time to increase profits at certain times of the year.
· Cancellations may become more common with longer lead periods, which might mess with income projections and the allocation of limited resources.
· This may be used by companies to optimize their supply chains, workforces, and advertising.
· Different types of lead times may need various types of marketing approaches. As an example, you may advertise early bird discounts for "Long Lead Time" reservations or at the last moment specials for "Short Lead Time" bookings.

[bookmark: _Toc141483554]Figure 5 Lead time category
Revenue earned by various lead time categories has been laid out in the chart above. It shows how revenue fluctuates as a result of visitors' booking habits and how successful various pricing schemes are for bookings made at various intervals of time in advance. Long Time Lead produced the highest revenue while short-time lead produced less revenue. In 2018, all three Lead categories contributed a noticeable increase in sales or profits. After that, the bar chart shows a huge decline in all three categories and the demand for bookings. Long Lead Time" has always been the largest revenue contributor, demonstrating the value of making reservations well in advance.






[bookmark: _Toc141483663]Conclusion
This research analyzed data on Hotel Booking Reservations. The foremost step was to clean the data and organized it. Excel Tool was used for data pre-processing and data analysis. IF Function and Pivot table were used to extract useful insights. The analysis indicated that the hotel's pricing peaked in 2018 and that it has been gradually decreasing ever since then. A new variable Lead time category was also created to identify the duration of staying at the hotel. Most customers used the online platform and after that Aviation platform for the reservation of bookings. 
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Part 2
[bookmark: _Toc141483665]Introduction
This report displays the analysis of a survey conducted with 2133 students. The survey result contains information about their qualification for free lunch and their score on the pre-test and post-test. The collected data will be analyzed in the SPSS tool and answered a few questions. It also contains information about data mining and text mining and Excel and SPSS. 


[bookmark: _Toc141483666]Results
[bookmark: _Toc141483667]Answer 1: Male and Female Population Size
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[bookmark: _Toc141483555]Figure 6 Number of participants by gender
There were 1077 males and 1056 females total out of 2133 students. 
[bookmark: _Toc141483668]Answer 2: Eligibility for Lunch
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[bookmark: _Toc141483556]Figure 7 Lunch Eligibility

According to the above pie chart, more students could not afford lunch. There were around 918 kids who qualified for free or reduced-price lunches and about 1215 students who did not. 
[bookmark: _Toc141483669]Answer 3: Mean and median
The values of the variable are converted to numbers, such as, for use in determining the mean and median. The value “0” is assigned to the “Does not qualify” and the value “1” is assigned to the “Qualifies for reduced/free lunch”. 
 [image: ]                                       [image: ]

The mean and median of students who qualify are 1.00 and 1.00. The mean and median of students Does not qualify are .00 and .00. 
[bookmark: _Toc141483670]Answer 4: Pre- and post-test mean and median differences
A new variable called "ScoreDifference" to store the difference between the pre-and post-test scores computed (appendix 2). 

[image: ]
According to the above frequency table, the mean difference between both tests was 12.1463 and the median measured was 12. Both the mean and median post-test improvements over the pre-test were 12.00 points. 


[bookmark: _Toc141483671]Answer 5: K-Means Clustering
This machine-learning method does not need human supervision. Data points are clustered into groups using this method. The data is partitioned into subsets using this cluster. K-means cluster analysis (Zubair et al., 2021).
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The values that were set for each cluster's center at the beginning of the iteration are listed in the "Initial Cluster Centres" table. These numbers serve as the beginning point over the K-means algorithm, as well as reflect the average of the Pretest as well as Posttest scores for each cluster.
The method attempts convergence, and the "Iteration History" table demonstrates the way the cluster centers evolve with each iteration. At each cycle, we update the cluster centers by transferring data points toward the nodes that are geographically closest to them. Convergence occurs when the variation in cluster centers decreases with time (Sinaga and Yang, 2020). The lack of variation in cluster centers after iteration 7 indicates that convergence was reached.
Final cluster centers are shown in the "Final Cluster Centres" table after the K-means algorithm has converged. The numbers in the middle of each cluster are the averages of the Pretest along with Posttest scores for the data points included within. Cluster 1 has a pre-and post-test center of 40 and 52, while Cluster 2 gets a pre-and post-test center of 72 and 85, as well as Cluster 3 has a pre and post-test center of 57 and 69, respectively.
After clustering, the total number of data points that fit into each cluster is shown in the "Number of Cases in each Cluster" table. The first cluster has 715 observations, the second has 534, and the third has 884. All data points have been properly classified into one of the three clusters, and the total number of valid instances in the study is 2133.
[bookmark: _Toc141483672]Answer 6: Data Mining and Text Mining
Mining Techniques for Data
1. Algorithms used in machine learning are inspired by the brain's neural networks. They may be used for a wide range of corporate purposes, from sentiment analysis of customer feedback to image recognition, fraud detection, and preventative maintenance scheduling (Nabeel, et. al., 2021). 
2. Decision trees are used often in data mining as a kind of classification and prediction tool. Several real-world commercial uses for decision trees exist, such as market segmentation, the identification of purchase decision determinants, and customer retention prediction.
3. Clustering is a technique for organizing data into groups with similar characteristics. Clustering is helpful in business because it enables the segmentation of customers into subsets defined by commonalities like demographics, hobbies, and buying patterns.
4. The purpose of regression analysis is to create a model of the connection between a dependent variable and a group of independent ones. Revenue estimates, demand analyses after pricing changes, and other sectors may all benefit from this method (Mengash, 2020).
5. Association rule mining, the process of discovering patterns of relationships between items in large datasets, may be used in the business world to do things like analyze client purchasing patterns, identify popular product combinations, and reorganize stock shelves.


Techniques for Mining Text
1. Sentiment analysis is a technique used to determine the overall tone of a piece of text and classify it as positive, negative, or neutral. Sentiment analysis may be used for client feedback gathered from a variety of sources, including online reviews, social media posts, and survey responses (Hassani, et. al., 2020). 
2. Common topics may be extracted from a big body of text using a method called topic modeling. Content analysis, trend identification in customer feedback, and pattern analysis in help requests are just a few of its many real-world commercial uses.
3. Documents containing text are classified according to predetermined categories. Spam filtering, customer support ticket tracking, and content organization are just a few of its many useful office uses.
4. Named Entity Recognition (NER) is a term used to describe a group of methods used to identify and categories names in text, whether they be names of people, locations, or other entities. NER has practical applications in the commercial sector, such as identifying consumers, goods, and organizations from support requests.
5. Text Summarization software uses for lengthy articles or reports. They are summarized the entire reports or articles for an easy read (Hickman, et. al., 2022). 

[bookmark: _Toc141483673]Answer 7: Advantages and disadvantages of Excel and SPSS

Excel: Advantages and disadvantages

	Advantages
	Disadvantages

	Spreadsheets in Excel's familiar style may be utilized by almost anybody.
	It may experience poor performance or crashes when dealing with huge datasets.

	It has an extensive collection of in-built functions makes it ideal for doing mathematical, statistical, and monetary computations.
	Its minimal collaborative functions may cause problems with version control and divergent edits when working with others.

	Pivot tables provide speedy data summaries and analysis, making them a valuable tool for developing interactive reports.
	t might be difficult to detect and fix mistakes in complex formulae (Incerti, et. al., 2019).

	Letting users establish rules and perform validation on data entry, helps cut down on keying mistakes.
	Lack of encryption makes its files susceptible to hacking and other forms of data loss.

	Its ability to import as well as export data from a variety of sources makes it ideal for use in conjunction with other applications.
	The analysis of large datasets in Excel may be difficult as well as unproductive, making it a poor choice for use with Big Data.



Practical example: Since Excel is adaptable, users may make the budget sheet reflect how much money they have and their goals. Users can make better judgments about the money as well as improve the handling of finances with the aid of an interactive budgeting tool that allows users to effortlessly edit as well as update data.
SPSS: Advantages and disadvantages
	Advantages
	Disadvantages

	It is specialized software that helps academics, as well as information scientists, do complex statistical analyses of the study.
	There is more of a learning curve to get the most out of SPSS, particularly when it comes to more advanced studies.

	it is easy to standardize, recode, and convert information.
	It may suffer when working with exceptionally huge datasets.

	Its robust community of users as well as technical support make it simple to get answers to queries and make the most of the software.
	It may be time-consuming along with resource-intensive to run complicated analyses. 

	It has a variety of graphical representations that makes it easy to convey numerical data and findings graphically.
	It is not the right choice for custom scripting but suited for statistical analyses.

	Batch processing capabilities allow for the automation of routine analyses and operations across numerous data sets.
	Its licenses may be purchased on a per-user basis. 



Practical Example: The customer service representatives of an online store would want to survey customers about their latest purchases to gauge their level of experience. Customers' opinions and feedback may be analyzed using SPSS (Rahman and Golam Muktadir, 2021) to help businesses make educated choices about how to best meet their needs, hence boosting customer loyalty and revenue.


[bookmark: _Toc141483674]Conclusion
The Student survey has been conducted. The survey data was analyzed using SPSS to provide light on several research questions. The survey results showed their pre- as well as post-test scores and also included whether or not they were eligible for a free lunch. The survey was completed by 2,133 students. The number of male participants was slightly greater than female participants. The students who were not qualified for lunch were greater than the qualified students. It meant many students could not afford lunch. Graphs and tables illustrated the findings. The advantages and disadvantages of using statistical software like SPSS and Microsoft Excel were also discussed, as well as data mining and text mining.
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Profitable market platform




Total	
Aviation	Complementary	Corporate	Offline	Online	100.70399999999999	3.1417647058823523	82.911740208230043	91.632678571429054	112.25685491513566	

Time Lead Category
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Decline in average price

Total	2017	2018	2019	2020	2021	2022	549304.10999999987	2984721.5699999393	18015.29	20857.299999999996	19436.799999999992	159353.80999999985	
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