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Task 1
[bookmark: _Toc155034296]Introduction
Microsoft Excel is used to analyze the 2017–2021 Hotel Reservation dataset to determine average room reservation price fluctuations. This dataset contains vital data on hotel sector economic trends and customer behavior. The dataset may include reservation dates, hotel types, pricing, and customer demographics or reservation details. Due of its data processing and visualization capabilities, Microsoft Excel is essential for this dataset. Its IF, LOOKUP/VLOOKUP/XLOOKUP, and Pivot Table capabilities provide quick data analysis. Excel can also display data in charts, graphs, and diagrams, making it easier to understand. This report carefully examines average room reservation prices throughout time. This study uses Excel to discover price spikes and declines over time. Excel data pre-processing, analysis, and visualization will reveal the hotel industry's price patterns from 2017 to 2021, enabling stakeholders to make educated decisions and plan strategically.
[bookmark: _Toc155034297]Pre-Processing Data
Data pre-processing was essential to extract relevant insights from the 2017–2021 Hotel Reservation dataset in Microsoft Excel. Outliers in the ‘Average Price’, ‘Weekday Nights’, and ‘Weekend Nights’ columns have to be identified and handled. First, Excel's data sorting and filtering tools isolated these columns for a concentrated data distribution analysis. Visual inspection and statistical approaches using Excel's built-in capabilities found outliers, which might distort the results. A systematic approach was taken to outliers, which might be exceptionally high or low numbers deviating greatly from the mean. The iterative procedure used Excel's IF statements or conditional formatting to identify or filter these anomalous data items. Since these outliers were few, they were removed from the data. Data integrity and coherence were carefully considered while managing outliers. The dataset was refined for analysis by carefully cleaning the ‘Average Price’, ‘Weekday Nights’, and ‘Weekend Nights’ columns. The user-friendly interface and extensive functions of Excel sped this pre-processing phase, enabling an efficient outlier treatment technique. This rigorous data cleaning removed outliers, making the analysis of average hotel reservation costs over time more representative. This pre-processing phase used Excel's data manipulation and management features to generate a more accurate and rigorous study of hotel price patterns, helping stakeholders make educated decisions.
[bookmark: _Toc155034298]Data Using IF Function
Excel functions like IF, computations, and visualizations are used to analyze the Hotel Reservation dataset for 2017–2021 average room reservation pricing trends. Excel functions help extract insights and make comparisons easier. The IF function is important to segmenting the collection by reservation year. IF statements in distinct columns for each year segregate the dataset for year-specific analysis. Excel checks each entry's reservation date and assigns it to the year-specific column using the IF function.
=IF(A2=2017, INDEX($B2:$B35445, MATCH(2017, $A2:$A35445, 0)), "")
This algorithm verifies if the reservation date is 2017. True returns the room price; false returns an empty string. For later years (2018, 2019, etc.), separate columns are created for room costs. Calculating the average room price for each year is easy after the dataset is divided into columns for each year. The columns with accommodation costs for each year are averaged in Excel. 
=AVERAGE(G2:G5839)
The average room reservation price for each year (2018, 2019, etc.) is calculated using the average function. The yearly average is obvious from this computation, which helps identify price changes. Line graphs help compare typical room costs over time. Excel shows trends and volatility by presenting yearly average prices on a line graph. The graph shows each year's average pricing to compare price changes throughout time. The X-axis shows 2017-2021 years and the Y-axis average room reservation costs. Each year's price trajectory is shown in the line graph, along with any anomalies or consistency. This graph shows trends and abnormalities that the raw data may not show. The estimated average price line graph provides significant insights. Trends throughout time can reveal price-influencing elements. Industry events, economic developments, and hotel policy changes can cause significant pricing adjustments.

[bookmark: _Toc155034299]Data Using XLOOKUP Function
Using XLOOKUP, the Hotel Reservation dataset from 2017 to 2021 allowed a detailed analysis of average hotel reservation prices. This method separated the data by year, computed the yearly averages, and displayed these patterns in a bar graph for pricing comparison. The powerful Excel lookup function XLOOKUP was used to build columns for each year's hotel reservation pricing. This function accurately retrieved data by year. XLOOKUP formulae for each year in the dataset filled columns with hotel reservation costs for 2017, 2018, 2019, 2020, and 2021.
Following XLOOKUP to separate data by year, Excel functions like AVERAGE were used to calculate the average hotel reservation fee for each year. AVERAGE easily determined the mean hotel reservation price for 2017, 2018, 2019, 2020, and 2021 by referring the columns with specific year rates. This technique simplified the study by providing unambiguous average prices for each year, allowing for five-year pricing trends comparisons. A comparison bar graph showing average room reservation costs for each year was the result of this analytical method. Excel's charting features were used to create a bar graph showing room reservation average prices by year. This graph made pricing variations over time easy to understand. Room price spikes, falls, and stability were immediately identifiable, helping stakeholders and decision-makers understand pricing trends and potential influencing variables. The bar graph showing 2017–2021 hotel reservation average costs revealed key information. The graphical depiction showed if price trends changed over time. For instance, high average price increases or decreases in particular years imply greater demand, seasonal fluctuations, promotional activity, or external variables impacting hotel pricing tactics.

[bookmark: _Toc155034300]Conclusion
Room reservation prices rose $14.07 (nearly 15%) from 2017 and 2018. This large rise might indicate increasing demand, enhanced amenities, or market trends affecting pricing. After rising significantly in 2018, the average accommodation reservation price dropped by $4.25 in 2019. This drop may signal a market correction or competitive pricing. After a minor dip in 2019, prices rose $3.11 in 2020, indicating a steady rebound or stability. There was a little decline of $2.82 from 2020 to 2021, suggesting an effort to maintain competitive price or respond to market conditions despite demand swings or other external variables, potentially because to the COVID-19 pandemic. Room reservation prices dropped by $0.01 between 2021 and 2022. Hotels may have reached equilibrium or adopted consistent pricing methods. These years' hotel reservation pricing patterns show the hospitality industry's flexibility to market changes, client demand, and competition. Pricing modifications from 2017 to 2018 and more modest variations in succeeding years show a balance between revenue maximization and customer appeal. The consistency in rates from 2021 to 2022 may indicate a time of consolidation or a purposeful attempt by hotels to maintain a pricing equilibrium, driven by market stability or client retention strategies.
[bookmark: _Toc155034301]Task 2
[bookmark: _Toc155034302]Introduction
Data analysis requires a variety of methods and tools to get insights and guide decisions. Task 2 examines a dataset of student scores, demographics, and lunch eligibility to assess data mining and analysis in education. The goal is to demonstrate how data analysis approaches may improve instructional tactics and student results. This work includes everything from fundamental descriptive statistics to advanced clustering algorithms, demonstrating current analysts' versatility. Gender distribution, lunch qualifying inequalities, mean and median scores analysis, and advanced clustering algorithms are used to identify student performance trends. It also compares Microsoft Excel and SPSS's capabilities and drawbacks for educational datasets.
The gender breakdown of the 2133 pupils shows that 1056 (49.5%) are female and 1077 (50.5%) are male. Additionally, it classifies by lunch qualification. Of the pupils, 1215 (57.0%) do not qualify for reduced/free lunch, while 918 (43) do. The study also calculates pretest and posttest mean and median scores. For students who do not qualify for reduced/free lunch, the mean pretest score is 62.29, with a median of 62.00. For those who do, it is 45.25, with a median of 44.00. Posttest scores show that non-qualifiers have a mean of 74.38 and a median of 74.00, while reduced/free lunch pupils have a mean of 57.48 and a median of 55.00. Finally, an SPSS K-Means Clustering example is presented. Final cluster centers for pretest and posttest scores for Cluster 1 and Cluster 2 are shown. In addition, ANOVA findings show cluster significance levels and mean score disparities. Clusters 1 and 2 had 993 and 1140 cases, respectively.
[bookmark: _Toc155034303]Gender Distribution
The analysis reveals a near equal split between male and female students, with 1056 females and 1077 males, providing an almost balanced representation of gender in the dataset.
	Gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Female
	1056
	49.5
	49.5
	49.5

	
	Male
	1077
	50.5
	50.5
	100.0

	
	Total
	2133
	100.0
	100.0
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[bookmark: _Toc155034304]Qualification for Free Lunch
Approximately 57.0% of students do not qualify for reduced/free lunch, while 43.0% qualify for it, demonstrating a notable proportion of students receiving assistance for lunch.
	Lunch

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Does not qualify
	1215
	57.0
	57.0
	57.0

	
	Qualifies for reduced/free lunch
	918
	43.0
	43.0
	100.0

	
	Total
	2133
	100.0
	100.0
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[bookmark: _Toc155034305]Mean and Median of Pretest and Posttest
Pretest and posttest results differ greatly between reduced/free lunch pupils and others. Those who do not qualified had higher mean and median pretest and posttest scores than those who do, suggesting socioeconomic status may affect academic achievement.

	Report

	Pretest  

	Lunch
	Mean
	N
	Median

	Does not qualify
	62.29
	1215
	62.00

	Qualifies for reduced/free lunch
	45.25
	918
	44.00

	Total
	54.96
	2133
	56.00





	Report

	Posttest  

	Lunch
	Mean
	N
	Median

	Does not qualify
	74.38
	1215
	74.00

	Qualifies for reduced/free lunch
	57.48
	918
	55.00

	Total
	67.10
	2133
	68.00



[bookmark: _Toc155034306]K-Mean Cluster Analysis
The K-Means Clustering analysis identifies two distinct clusters based on pretest and posttest scores. The ANOVA results confirm significant differences between these clusters, indicating that the clusters have been formed effectively based on score patterns.

	Final Cluster Centers

	
	Cluster

	
	1
	2

	Pretest
	43
	65

	Posttest
	55
	78




	Distances between Final Cluster Centers

	Cluster
	1
	2

	1
	
	32.160

	2
	32.160
	




	ANOVA

	
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	Pretest
	263262.668
	1
	60.505
	2131
	4351.122
	.000

	Posttest
	285646.166
	1
	61.679
	2131
	4631.188
	.000

	The F tests should be used only for descriptive purposes because the clusters have been chosen to maximize the differences among cases in different clusters. The observed significance levels are not corrected for this and thus cannot be interpreted as tests of the hypothesis that the cluster means are equal.



	Number of Cases in each Cluster

	Cluster
	1
	993.000

	
	2
	1140.000

	Valid
	2133.000

	Missing
	.000



[bookmark: _Toc155034307]Data Mining and Text Mining Methods
Data mining techniques are extremely valuable when they are utilized appropriately because they enable organizations to discover profound insights hidden within the vast volumes of data to which they have access. Although each of these approaches is distinct in terms of how it operates and the goals it seeks to accomplish, they are all extremely significant in a wide variety of domains due to the fact that they assist businesses in making intelligent decisions, streamlining their procedures, and increasing the level of involvement of their consumers (Gaikwad et al., 2014).
Stores have the potential to get a great deal of valuable information through the application of Association Rule Mining. When it examines the things that consumers have purchased in the past, it discovers intriguing patterns, such as the way that certain purchases frequently go with other purchases. Stores, for instance, may design intelligent marketing strategies such as bundled discounts by utilizing information such as the fact that customers who purchase diapers also purchase infant formula or wipes among other products (Weiss et al., 2010). The fact that this is done not only results in a rise in sales, but it also makes customers more satisfied by ensuring that the items that are accessible satisfy their preferences and desires. In a similar vein, classification algorithms, which are most frequently utilized in the process of screening email spam, are the most effective strategy for sorting data in a short amount of time. These techniques employ sophisticated algorithms to examine the features of emails, such as keywords, sender information, and text structure, in order to meticulously differentiate between spam and legitimate emails. Because of this, users will have access to a clean email that helps them save time and increase their productivity by prioritizing the most important messages.
When it comes to determining how clients behave, clustering methodologies are of utmost importance. When it comes to marketing, businesses customise their strategies by categorising clients into several groups depending on factors such as their characteristics and the amount of money they spend. In order to boost engagement and develop stronger relationships between businesses and their consumers, these strategies involve distributing tailored information and offers to particular groups of customers (Tandel et al., 2019). When conducting sentiment analysis, it is not enough to just determine the meaning of the data; it also seeks to understand how individuals are feeling. Using this method, companies are able to learn how their customers feel about them on social networking platforms. Companies are able to rapidly deal with problems and take advantage of positive trends with the assistance of this research, which helps them establish and maintain a positive brand image and builds strong connections with their consumers.
On the other hand, Named Entity Recognition (NER) prioritises precision in its data processing in order to get superior results. This technique makes it simpler to locate data in a quicker and more straightforward manner by meticulously extracting particular elements from unstructured data, such as the names of patients or ailments that are recorded in medical records. This method makes it simpler for healthcare facilities to make decisions, which ultimately leads to an improvement in both operational efficiency and the quality of treatment provided to patients (Kantardzic, 2011). Due to the fact that these techniques are applicable in a wide variety of business sectors, they share a common thread of significance in the business world. They make available to enterprises the instruments that are necessary for gaining insights, enhancing processes, and fostering development. Rather than merely being methodologies, Association Rule Mining, Classification, Clustering, Sentiment Analysis, and Named Entity Recognition are the means by which organizations may improve their decision-making processes and increase the level of satisfaction experienced by their consumers.
Their benefits may be seen in a variety of domains, including assisting marketers in developing more focused tactics, assisting healthcare staff in more effective decision-making, assisting businesses in controlling how consumers perceive their brands, and ultimately benefiting the bottom line. Businesses are able to become data-informed and capable of navigating changing environments with a solid understanding of how consumers act, how to effectively operate their operations, and how to position their brand when they incorporate them into their operations (Tandel et al., 2019). These tools for data mining demonstrate the path to long-term growth, stimulate new ideas, and make things happen, which is especially important given the constant disruptions that occur in the corporate sector. Everything shifts whenever they are included into the business strategy of a corporation. When companies go from being data-rich to becoming insights-driven, they are able to achieve a position of leadership in their respective sectors. Therefore, as long as businesses continue to implement these strategies, they can be certain that they will make intelligent decisions, provide superior experiences to their consumers, and achieve long-term success.
[bookmark: _Toc155034308]Comparison of SPSS and Excel
SPSS and Excel are useful data analysis tools, but their strengths and drawbacks distinguish their use cases. Researchers and statisticians that need to dig deep into their data use SPSS for complicated statistical techniques. Complex investigation and hypothesis testing are simplified by its preset syntax and automatic results. However, its steeper learning curve and hefty cost may deter non-statisticians. Excel's flexibility and usability stand out. Its familiar spreadsheet interface and many built-in functions make it excellent for rapid data processing, computations, and visualizations (Edu CBA, 2023). Excel can help businesses measure trends, manage projects, and present findings in an easily consumable style. Its limits in advanced statistical analysis and data size management become apparent with complicated research issues or enormous datasets. The need of analysis and statistics comfort level determine whether to use SPSS or Excel. SPSS delivers statistical power for in-depth study and hypothesis testing. Excel is still used for data management, visualization, and rapid computations. However, strategic coordination between the two is typically most effective. By combining Excel's data preparation and management with SPSS's sophisticated analytical engine, you can create a complete and simplified data analysis process to gain the most useful insights.
	Feature
	SPSS
	Excel
	Practical Example

	Focus
	Statistical analysis
	Spreadsheets & calculations
	- Analyzing survey data for correlations between variables. 
- Performing hypothesis testing on experimental data.

	Strengths
	- Handles complex procedures like regressions, factor analysis, etc. 
- Efficiently cleans, transforms, and manipulates large datasets. 
- Simplifies analysis and promotes reproducibility. 
- Generates reports and visualizations with ease.
	- Performs various tasks beyond just data analysis. 
- Easy to learn for users familiar with spreadsheets. - Highly customizable visualizations and charts. 
- Included in many Microsoft Office packages.
	- Analyzing sales data to identify trends and predict future performance. 
- Creating budgets and financial forecasts. 
- Tracking project progress and measuring KPIs.

	Weaknesses
	- Requires specific statistical knowledge. 
- Less flexibility for visual customization. 
- Can be expensive for individual users.
	- Struggles with complex analyses. 
- Can become unwieldy with large datasets. 
- Error-prone and difficult to replicate complex analyses. 
- Requires manual customization for presentation.
	- Analyzing a large customer survey with hundreds of questions and complex sampling design. 
- Performing advanced statistical modeling to predict customer churn.



[bookmark: _Toc155034309]Conclusion
Task 2 emphasizes the importance of data analysis in understanding educational dynamics, identifying trends, and improving academic institution decision-making. This work exposes gender distribution, lunch qualifying gaps, and academic performance markers by examining student scores and demographic data. Data mining methods like clustering algorithms reveal student performance trends, allowing schools to customize interventions and tactics to student needs. The comparison between Microsoft Excel and SPSS shows their strengths and weaknesses in managing educational datasets, revealing their academic applications. The exercise shows the power of data analysis in education and underlines the necessity for solid analytical methods to effectively utilize educational data. Data-driven insights illuminate educational methods and interventions to improve learning and ensure holistic student development as academic institutions manage student demographics and performance.
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Average Reservation Price 2017-22

2017	2018	2019	2020	2021	2022	93.693245974648846	107.75650403254888	103.51467836257311	106.61989637305697	103.80491891891887	103.78545454545443	


Average Reservation Price 2017-22
2017	2018	2019	2020	2021	2022	105.0093799016323	107.49316793892901	104.02816169393635	104.07420555846876	103.78755542590426	103.78545454545443	
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