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[bookmark: _Toc140768365]Abstract
The research analyses 2017–2021 hotel booking data using Microsoft Excel. The main problem is how much rooms cost on average in this timeframe. IF and PIVOT TABLES were used to pre-process, analyse, and visualise data in Excel.
Data pre-processing involves removing missing values and assuring data consistency. The IF function corrected data errors, making it suitable for further investigation. The study relied on PIVOT TABLES to summarise and arrange data for insight extraction. By averaging accommodation prices over time, a complete price history was created.
The analysis found surprising patterns in hotel room prices. The COVID-19 pandemic affected hotel prices, lowering Room_Type 1's average price in 2020. Other room prices varied less.
Data visualisation helped communicate outcomes. Excel's line charts showed average room rates over time. The bar graphs showed accommodation reservations by market and arrival month.
This research shows that data analysts may use Microsoft Excel to preprocess, analyse, and visualise hotel reservation data. The study illustrates how key Excel capabilities and data visualisation methods may enhance data-driven decision-making in the hospitality industry and beyond.
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[bookmark: _Toc140768364]Part 1: Using Excel to Analyze Hotel Reservation Data
[bookmark: _Toc140768366]Introduction:
Business intelligence and data mining trends may be discovered in the Hotel Reservation dataset. As this industry grows, data analysis is crucial. This article discusses how data analysts may use Excel's predictive analytics. They may analyse hotel reservation data and learn about 2017–2021 average room reservation fees.
Excel's various capabilities make it excellent for managing and evaluating massive data sets. IF and PIVOT TABLES let data analysts pre-process and change data. The 'IF' function may remove faulty or missing values from the dataset to ensure accuracy and consistency.
This study relies on pivot tables, which simplify data summarization and aggregation. Calculating average room prices across room types for the provided years provides for a detailed pricing study. The work emphasises data visualisation for conclusions. Microsoft Excel's visualisation tools enable stakeholders to see trends and patterns in simple charts and graphs.

[bookmark: _Toc140768367]Data Pre-processing:
The first step in the research was doing some basic data pre-processing in Microsoft Excel on the hotel reservation dataset obtained from the provided data (Harahap, 2020). Pre-processing data is essential for obtaining trustworthy findings from future analysis. In this stage, it paid special attention to handling missing values and keeping the data consistent across the board.

Excel's 'IF' feature was strategically used to fill in gaps caused by missing data. This feature made it easy for data scientists to locate and replace invalid data points. The analysts may identify whether a data point was absent and then fill in the gap with a zero or a placeholder by applying logical conditions inside the 'whether' function  (Huang and Zheng, 2023).

The 'IF' function was essential for handling data inconsistencies and mistakes. Using conditional checks, analysts may detect inaccurate data and either update the numbers or remove them from further consideration.

There is also an additional function named V look up. Microsoft Excel (and other spreadsheet programmes) provides a function called VLOOKUP that allows users to search for a value in the first column of a table and get a related value from a specified column in the same row. The abbreviation means "Vertical Lookup."

The quality of the hotel booking dataset was much improved by the data pre-processing step performed in Microsoft Excel (Hariri et al., 2019). Data analysts were able to make useful conclusions about the trends and patterns in average hotel reservation prices over the given years thanks to the strategic use of the 'IF' function, which efficiently handled missing values and controlled mistakes, preparing the data for later analysis.
[image: ]
Table 1: If error and V lookup performance
(Source: Excel)

Data Analysis:
[image: ]
Table 2: Pivot table
(Source: Excel)

PIVOT TABLES in Microsoft Excel were important in the analytical procedure for this research (Guerrero et al., 2019). Hotel booking data was efficiently summarized and grouped with the use of these potent tools, resulting in insights that would have been difficult to gain without them. Data analysts might do sophisticated computations and comparisons with the help of PIVOT TABLES (Kronthaler, 2022).

The major goal of this study was to track how much guests were paying on average for each room category between 2017 and 2021. With the help of PIVOT TABLES, analysts were able to combine and sort the information according to predetermined criteria, such as room type and booking year, and therefore accomplish their objective.

PIVOT TABLES made it easy to quickly construct summary tables displaying the typical cost of each room type for the given period with only a few mouse clicks. By looking at the big picture, researchers might see any changes or trends in prices over time (Roni and Djajadikerta, 2021).

Furthermore, PIVOT TABLES' adaptability allowed for interactive study of the data. The table could be quickly rearranged by analysts, and filters could be used to zero in on certain details (Pallant, 2020). Data analysts were able to glean more insights from the information because of this flexibility.

PIVOT TABLES, a feature of Microsoft Excel, were crucial to the success of the data analysis project  (Selwyn, 2022). The ability to easily aggregate data and get average hotel reservation costs across room types and years allowed for the discovery of interesting patterns in the market. These discoveries aid in a fuller comprehension of the hotel booking data and provide a foundation for smart decision-making in the hospitality sector.

[bookmark: _Toc140768368]Results:
Intriguing tendencies in average accommodation reservation costs between 2017 and 2021 were shown by the investigation. The average price of Room Type 1 has risen steadily over the years, which may be indicative of rising demand for deluxe features in this room type. The enormous disruptions brought on by the COVID-19 epidemic in the hotel sector certainly accounted for the small reduction in average pricing seen in 2020 (Domino et al., 2021). The pricing differences between the different room kinds were not as obvious as they were for the suites. In sum, these results are informative for anyone with an interest in the hotel industry since they highlight the fluidity of room price patterns.
[bookmark: _Toc140768369]Data Visualization:
Microsoft Excel's data visualisation features were used to make several charts and graphs for the presentation of the results. Using line charts, it is possible to see how average room rates change from 2017 to 2021, emphasising the sustained increase in Room_Type 1's average rate and the aftermath of the pandemic in 2020  (Ne’matjonov et al., 2023). Room bookings were broken down by market and arrival month, and bar graphs made this information readily apparent so that seasonal patterns and booking habits could be grasped at a glance. Data analysis was simplified and made more actionable for stakeholders thanks to these visualisations.
[image: ]
Table 3: line chart
(Source: Excel)
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Table 4: Data visualisation
(Source: Excel)

[bookmark: _Toc140768370]Discussion:
Excel, a programme developed by Microsoft, was used for the analysis, and the results were excellent. The 'IF' function was essential in the pre-processing of the data since it allowed for the detection and correction of inconsistencies and missing data. The data was made more trustworthy and amenable to further analysis by fixing inconsistencies, which bodes well for the precision of the findings.

Data summary using PIVOT TABLEs has been implemented to help facilitate the gleaning of insights from the dataset. Understanding the performance of various room kinds and their income contributions was facilitated by the ability to aggregate and determine average prices for each room type throughout the years.

Using Microsoft Excel's charting features, effectively communicate the patterns and tendencies discovered. Stakeholders were able to see the rise and fall in average hotel costs during the period shown via line charts. As a bonus, the use of bar graphs helped display the breakdown of hotel bookings by market type and arrival month, providing insight that could be used to guide strategic decisions and marketing initiatives.

The results of the study showed that Excel is an effective programme for managing and analysing data after preliminary processing. Its robust charting capabilities and ability to accommodate a wide variety of data analysis tasks make it an indispensable tool for data analysts. Excel provided efficient communication of insights to stakeholders by displaying clear and simple visualisations, which in turn allowed them to make educated choices and execute strategies to optimise pricing, marketing, and overall hotel reservation management.

Microsoft Excel performed well for this investigation, but it is worth noting that the programme might benefit from the addition of even more powerful tools and methods for analysing large amounts of data. To process bigger datasets and obtain deeper insights into complex trends and patterns in the hospitality sector and beyond, data analysts may investigate more advanced solutions as the area of data warehousing, business intelligence, and data mining continues to develop.

[bookmark: _Toc140768371]Conclusion:
In conclusion, this investigation demonstrates how indispensable Microsoft Excel is in the realm of data analysis and reporting. Data analysts can quickly process and analyse complicated datasets, gleaning actionable insights to guide deliberative decision-making, by using crucial capabilities like 'IF' and PIVOT TABLES, V LOOK UP. Excel's data visualisation features also help analysts convey their results clearly, so that key stakeholders may easily identify and understand trends and patterns.
Data analysts looking at trends in many businesses, and in particular the hotel industry will find Microsoft Excel essential, as shown by this research. Even as data analytics and computing power advance, analysts will still need Excel to help them mine massive data sets for insights.
To deal with bigger and more complicated information, though, it needs to supplement Excel with more sophisticated data analytics tools. As the data warehousing and BI market continues to develop, data analysts should be receptive to new technologies that might improve their capacity to provide in-depth and accurate analysis.
In sum, Microsoft Excel is an invaluable tool for data analysts, and its sustained use, together with the ongoing investigation of new technologies, will advance the discipline of data analysis and facilitate sound decision-making across all sectors.


[bookmark: _Toc140768372]Part 2: Data Analysis and Evaluation
[bookmark: _Toc140768373]1. How many students are male and female?
[image: ]
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Table 5: Data visualization (male, female)
(Source: Excel)

According to these numbers, there are 1056 female students and 1077 male students enrolled.
[bookmark: _Toc140768374]2. How many students qualified and did not qualify for reduced/free lunch?
[image: ]

Number of individuals who qualify: 918
Number of individuals who are not qualified: 1215
[bookmark: _Toc140768375]3. What are the mean and median of students who qualify and do not qualify for reduced/free lunch?
[image: ]
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Table 6: Line chart (min, median)
(Source: Excel)

The minimum value indicates the smallest number in each category, and the median value shows the midpoint when the numbers are sorted from lowest to highest. There's good reason to believe that all "Qualify" values are 918 as their minimum and maximum values are also 918. The same holds for the "Not qualified" category, where all values are instead assigned to the value of 1215.
[bookmark: _Toc140768376]4. What are the mean and median differences of students' pre-test and post-test scores?
[image: ][image: ]
Table 7: Pre-test & Post-test score
(Source: Excel)

The results of both pre-and post-tests were compared to see whether the pupils' performance had improved or deteriorated. By comparing each student's performance on the pre-and post-tests, they were capable of determining whether or not they were making academic progress.
These findings provide an understanding of why students' academic performance has improved across the board in both lunch eligibility groups (Maharana et al, 2022). The mean and median differences disclose that, on average, learners scored better on the post-test than they had on the pre-test. However, it is essential to take into account how each child is doing and how much progress has been achieved by each class. The table below summarises the mean and median differences between tests performed before and after lunch.
[bookmark: _Toc140768377]5. Using the dataset Student_Score.csv provided in conjunction with SPSS, give a specific example of
[bookmark: _Toc140768378]Clustering (ex. K-Means Clustering). Show your workings with screenshots and clearly explain your results.
[image: ]
Table 8: Initial cluster
(Source: Excel)

In a clustering technique, such as k-means, the cluster centres are the representative values that show the centre of each cluster. To determine the optimal clusters that minimise the distance between data points inside a cluster and maximise the distance between clusters, these centres are generally adjusted repeatedly during the clustering process (Usova and Laws, 2021).
[image: ]
Table 9: Iteration history
(Source: Excel)
· Cluster 1 experiences a centre shift of around 30.372 at the first iteration, whereas Cluster 2 experiences a shift of roughly 33.776.
· The variability in cluster midpoints reduces with each repetition.
· After eight iterations, there is no longer substantial difference between the cluster centres, and the algorithm has converged.
It is also stated that "Convergence achieved due to no or small change in cluster centres." Since there is no significant movement of cluster centres, the algorithm has discovered a stable solution if the "maximum absolute coordinate change" for every centre is less than 0.000.
In addition, the starting distance between the cluster centres, or the "minimum distance between initial centres," is specified as 96.156.
An understanding of the clustering algorithm's convergence and stability is gained from this explanation.

[image: ]
Table 10: Final cluster centres
(Source: Excel)

After executing a clustering method, probably k-means, to arrange data points into two clusters, the presented data indicates the final cluster centres. The final centres of the clusters point to the cluster centroid. Features utilised for clustering are referred to as "Student_No," "Pretest," and "Posttest" variables (Marasoiu et al, 2019).
Centres of the final clusters display the median values across all features (Student_No, Pretest, and Posttest). These cluster hubs are symbols for the clusters and provide context for understanding the properties of the data points that make up each cluster.
Cluster 1 has an average Student_No of 25, a Pretest mean of 43, and a Posttest mean of 55. Cluster 2 has an average Student_No of 21, a Pretest mean of 65, and a Posttest mean of 78.

[image: ]
Table 11: ANOVA
(Source: Excel)

The presented output seems to be the results of an ANOVA (study of Variance) study, comparing the inter-cluster and intra-cluster differences in the values of three variables: "Student_No," "Pretest," and "Posttest." The significance of variations in group means is often examined using analysis of variance (ANOVA).
Since the clusters have been selected to maximise the differences between instances in various clusters, the output notes that the F-tests should only be used for descriptive purposes  (Salkind and Frey, 2021). This suggests that the clusters were generated in a manner that emphasises the contrasts between them, which may not be representative of the inherent diversity in the data. As a result, the p-values that were found cannot be used as tests of the null hypothesis that the cluster means are identical.
In other words, the F-tests may provide erroneously significant findings if the clusters were constructed with the intention of maximising differences. As a result, p-values shouldn't be utilised in the same way as they would for testing a hypothesis. Instead, descriptive analysis of the ANOVA data might provide light on the differences and similarities across groups.

[image: ]
Table 12: No of cases
(Source: Excel)

After completing a clustering analysis, the given data displays the total number of instances (data points) in each cluster. Cluster 1 and Cluster 2 seem to be the two groups into which the data have been divided.
There are a total of 2133 valid records in the data.
Furthermore, the dataset has no missing data (0 missing instances).
In all, there are 2133 valid instances in the dataset, 993 in Cluster 1, 1140 in Cluster 2, and so on.
[bookmark: _Toc140768379]6. With real-world (practical) examples, explain a minimum of 5 most common data mining and text mining methods for each that can be used in contemporary business.
Data Mining and Text Mining are potent tools used in modern business to mine big datasets and unstructured text for actionable insights and trends. Five popular approaches will be discussed below.
Data Mining Methods

Decision Trees
Decision trees are used by retail firms to divide their consumer base into subsets depending on customers' buying habits. The decision tree can optimise marketing and stock levels by predicting which goods consumers will buy based on past purchases.
Clustering
Clustering has real-world applications in e-commerce, for instance, where it is used to categorise and propose goods to consumers based on their previous purchases. Cluster analysis may also be used to divide up audiences into more manageable pieces for more specific marketing initiatives.
Association Rule Mining
Association rule mining is used in supermarkets, for instance, to find patterns of item co-occurrence. Soda and chips are commonly purchased together, thus strategically placing them near one other may boost sales.
Regression Analysis
Regression analysis may be used by banks and other financial organisations to assess borrowers' creditworthiness. The likelihood of loan default is predicted by the model after taking into account information such as income, credit history, and debt-to-income ratio.
Time Series Analysis
Time series analysis is used by airlines to predict passenger demand for flights. Flight costs and seat availability are optimised based on historical booking data, which is used to forecast passenger demand.
Text Mining Methods

Sentiment Analysis
Sentiment analysis is used by social media platforms to understand how users feel about certain brands or items  (Anderson et al., 2020). This information may be used by businesses to gauge client happiness, spot trends, and build stronger brands.
Named Entity Recognition
In the real world, news organisations use NER to automatically extract names of people, places, and organisations from news stories. This aids the process of indexing and classifying news articles.
Topic Modeling
One common use of topic modelling is in the analysis of consumer comments and online reviews by market research companies. Finding patterns helps companies learn more about client likes and dislikes.
Text Classification
Text categorization is used in the real world by email providers to automatically file messages in categories like "inbox," "spam," and "promotions." Users' inbox organisation is simplified as a result.
Text Summarization:
The text summary is used by content curation companies, for instance, to reduce long articles or reports to digestible summaries. This allows readers to get the gist of a piece without having to commit to reading it from start to finish.
[bookmark: _Toc140768380]7. Discuss the advantages and disadvantages of using SPSS and Excel using relevant practical examples and present your discussions in a table
	Criteria
	SPSS
	Excel

	Data Analysis
	Specialised in advanced statistical
	Basic data analysis capabilities like

	
	analysis and provides a wide range
	calculating averages, totals, percentages,

	
	of statistical tools and
	etc.



	
	visualisation options.
	

	Large Datasets
	Efficient in handling and analysing
	May struggle with large datasets,

	
	large datasets. It can process and
	leading to slower performance and



	
	analyse data faster.
	potential errors.

	Advanced
	Offers advanced functionalities
	Lacks advanced statistical and data

	Functionality
	for complex statistical modelling,
	analysis functionalities like ANOVA,

	
	factor analysis, and regression
	regression analysis, and more.



	
	analysis.
	

	User Interface
	Dedicated statistical user
	Familiar user interface with clear

	
	interface with clear menus and
	menus and options. Designed for



	
	options for analysis.
	general users.

	Cost
	Commercial software that requires
	Readily available as part of Microsoft

	
	a license, which can be costly for
	Office suite.



	
	some businesses.
	

	Practical Example
	Pharmaceutical company conducting
	Small business analysing sales data to

	
	clinical trials uses SPSS to
	identify best-selling products and

	
	analyze patient data and assess
	trends over time. Excel used for simple

	
	the effectiveness of a new drug
	calculations and basic chart creation.
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