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[bookmark: _Toc141131008]Introduction
[bookmark: _Int_7PX5gUjt]The ability to analyze and interpret extensive datasets holds significant potential across various domains, serving as a valuable tool for informing policy-making and guiding practical decision-making processes. The present report outlines the dual responsibilities assigned to the data analyst, necessitating a comprehensive analysis of multiple data sets for each task.
The analyst has been assigned the initial responsibility of conducting a comprehensive review of a hotel bookings database encompassing the time period from 2017 to 2021. The primary objective entails assessing the overall trend in hotel room prices over the past five years, specifically focusing on whether there has been an upward or downward movement. Excel will be utilized by the analyst for all aspects of data preparation, analysis, and visualization. The utilization of IF and Pivot Tables in Excel can be effectively employed by analysts to manipulate and summarize data. In addition, our team will undertake the task of creating appropriate visual representations, such as charts and graphs, to effectively depict the progression of average room rates over a specified period.
[bookmark: _Int_DMwllKw3]In the subsequent phase of the study, the author undertakes an analysis of survey data collected from a sample of 2133 pupils enrolled at a nearby educational institution. The educational institution intends to examine the potential correlation between students' pre- and post-test scores and their lunch status. To address inquiries pertaining to the student population's demographics, financial aid accessibility, and the distribution of mean and median grades across different demographics, the data analyst will employ Microsoft Excel as a tool. In the subsequent section, the utilization of SPSS, a data mining tool that is open-source, is employed for conducting more sophisticated analysis. This includes the application of K-Means Clustering technique for clustering purposes. This analysis will elucidate the practical applications of data mining and text mining within contemporary business operations.
The study will conclude by conducting a comparative analysis of the two prominent data analysis software, namely SPSS and Excel, which are widely adopted within the industry. The utilization of real-world examples in this article empowers firms to make informed decisions when selecting analytical tools, instilling a sense of confidence in their choices. The data analyst conducts a comprehensive examination to support the evidence-based judgements of the hotel industry and the local school.
[bookmark: _Toc141131009]Analysis
[bookmark: _Toc141131010]Part 1

	Market_type
	Data
	Total

	Aviation
	Count of Booking ID
	125

	 
	Sum of Average price
	12588

	 
	Sum of Adults No
	127

	Complementary
	Count of Booking ID
	391

	 
	Sum of Average price
	1228.43

	 
	Sum of Adults No
	580

	Corporate
	Count of Booking ID
	2017

	 
	Sum of Average price
	167232.98

	 
	Sum of Adults No
	2481

	Offline
	Count of Booking ID
	10528

	 
	Sum of Average price
	964708.84

	 
	Sum of Adults No
	18715

	Online
	Count of Booking ID
	23214

	 
	Sum of Average price
	2605930.6

	 
	Sum of Adults No
	45023

	Total Count of Booking ID
	 
	36275

	Total Sum of Average price
	 
	3751688.9

	Total Sum of Adults No
	 
	66926


Table 1: Pivot Table

Graph: Room Type VS Market Type
Based on the available statistical data, it can be observed that the "Online" market category surpasses the other categories in terms of both booking ID volume and total average room pricing. The online travel agency sector, boasting a substantial count of 23,214 booking IDs, exerts a noteworthy influence on the hotel industry. The mean price for the "Online" market is a noteworthy $2,605,930.63, suggesting a potential customer base that leans towards premium or affluent individuals, as evidenced by the higher average booking price within this sector.
The "Aviation" market category exhibits a relatively modest number of distinct booking IDs, totaling 125 in comparison to other market categories. The observed decline in reservations within the "Aviation" sector suggests a narrowing focus on a specific segment of the tourist market, namely those seeking opulent and extravagant vacation experiences.
The "Offline" market poses a formidable challenge, given its average price of $964,708.84. The "Offline" category exhibits a substantial count of booking IDs, amounting to 10,528. However, it is noteworthy that the average price per booking within this category appears to be comparatively higher (Bhandary, 2021). This observation potentially suggests a preference for premium offerings or personalized services among the users.
In the "Corporate" sector, it is not uncommon to observe booking IDs amounting to a total of 2,017, accompanied by an average total price of $67,232.98. Based on the available data, it appears that both business and group reservations contribute to a comparable proportion of total bookings and exhibit similar average room costs across various market sectors.
The market type labeled as "Complementary" is notable for its relatively small count of booking IDs, totaling 391. Additionally, this market type exhibits a relatively low cumulative sum of regular prices, amounting to 1,228.43. The observed market dynamics suggest a potential focus on auxiliary services or bundled offerings, which could account for the comparatively lower average price point (Raharjo et al. 2020).
[bookmark: _Int_q6hSROSN]The study effectively demonstrates the benefits and drawbacks associated with different types of hospitality market segments. The "Online" market has exhibited a notable ascendancy, exerting its dominance through a substantial volume of reservations and a comparatively elevated average price. In contrast, the "Aviation" sector has maintained a relatively modest presence. The Offline market exhibits a preference for high average prices and substantial booking volumes, while the Corporate market places greater importance on low average prices and modest booking volumes. In the "Complementary" market, it is observed that prices generally exhibit a downward trend. This suggests that the goods offered in this market are intended to serve as complements to the products found in other markets.


	Correlation between Average Price and Special Request

	0.184380955



Average Price and Special Request have a weak positive correlation of 0.184380955. This analytical investigation seeks to objectively assess the importance of this connection. Correlation coefficients vary from minus one to plus one, with minus one indicating an inversely proportional association and plus one an inversely proportional one. Average Price and Special Requests are positively correlated at 0.18.
The average number of Special Requests tends to increase with reservation prices. This relationship is weak, however. There is some association between the two, but not enough to prove a cause-and-effect relationship. This relationship should not be interpreted casually. Regression modeling or hypothesis testing may be needed to determine whether Average Price causes Special Requests.
[bookmark: _Int_OwxlaxIk]The poor association between Special Requests and Average Prices may indicate that other factors, unaccounted for in this study, are more relevant in determining Average Prices. Consider the context in which this data was collected (Bharwani  and Mathews, 2021). If the dataset is limited to specific booking types or time periods, the observed link may be altered. Handling outliers and missing data may also impair analytical accuracy.
The correlation value of 0.184380955 shows a minor positive relationship between average pricing and special request. This association does not indicate a cause-and-effect relationship between higher Average Prices and more Special Requests, thus it should not be utilized to make critical business decisions. More research and assessment of other relevant variables is needed to understand pricing choices and specific demands in the dataset (Miller-Nobles et al. 2021).

Part 2
	Male
	1077

	Female
	1056

	 
	 

	Qualifies for free / reduced lunch
	918

	Not qualifies for free/ reduced lunch
	1215

	 
	 

	 
	 

	Mean of Qualifies for free / reduced lunch
	918.00

	Median of Not qualifies for free/ reduced lunch
	1066.50

	 
	 

	Mean of Pre-test score
	54.96

	Mean of Post test score
	67.10

	Median of Pre-test score
	56

	Median of post- test score
	68

	Difference of pre-test score
	1.04

	Difference of Post-test score
	0.90



Table 3: Analyzing student data set
(Source: MS Excel)
The present analysis offers valuable insights into several aspects of the dataset. Nevertheless, it is essential to acknowledge that some concerns persist. We will start by implementing a systematic reorganisation and conducting a thorough examination to enhance the lucidity and comprehensibility of the provided content.
Based on the survey results, a total of 1077 students were included in the sample, with 1077 being male and 1056 being female. Although the obtained outcome has considerable importance, it is imperative to underscore the need for further investigation in order to ascertain the extent of the gender disparity in achievement, as indicated by the available demographic data.
The proportion of pupils eligible for free or reduced-price meals, namely 918 out of 1215, provides significant insights about the demographic composition of the school populace. Further empirical data is required to substantiate the assertion that a greater proportion of children are disqualified from receiving complimentary meals, perhaps indicating a correlation with parents of higher socioeconomic status (Cleff et al. 2019). The definitive identification of the association between family income and lunch eligibility requires further information about the socioeconomic composition of the student population.
Statistical measures, namely the mean and median values, have been computed for the subset of children who qualify for free or reduced-price meals. Nevertheless, the comprehensive distribution of outcomes for these particular students has not been made public. The analysis of the diversity within this cohort is crucial in order to uncover potential discrepancies and evaluate the impact of lunch initiatives on the academic performance of children.
Based on statistical data, noteworthy advancements in performance have been seen, as shown by the rise in both the average and middle scores from the first assessment to the subsequent evaluation. The findings of the research provide confirmation that, on average, students demonstrated enhanced academic performance subsequent to the implementation of the intervention (Loftus et al. 2020). The observed progress may be attributed to a confluence of factors, including both internal enhancements in the student's own motivation and diligence, as well as extrinsic elements that positively influenced the student's broader learning context.
There is no statistical analysis or evidence to substantiate the claim that the data deviates from a normal distribution or exhibits substantial skewness. Two formal methods that may be used to ascertain the characteristics of a data distribution include charting its distribution and conducting a normalcy test.
Regrettably, the discernible augmentation in test results cannot be ascribed only to the study plan or instructional strategies, since the available data does not substantiate such an assertion. The progress of individuals might potentially be influenced by a range of factors, such as the level of motivation shown by students, the presence of external assistance, and engagement in supplementary activities (Melsayanti et al. 2019).
Despite the lack of discussion over the methodology, findings, and significance of the research. The inclusion of specific details on the research and its correlation with ongoing analyses would enhance the argument.
The research presented in this paper offers valuable insights into the data. However, it is important to note that there are several crucial factors that are missing, which restrict the ability to draw definitive conclusions. Further investigation is necessary to validate the findings by further research on gender inequalities, income distribution, and the application of statistical analysis to relevant data (Rauscher, 2019). Further investigation and comprehensive data are necessary to establish a robust correlation between the use of instructional strategies in the classroom and the observed improvement in test scores. The enhancement of the analysis's credibility and robustness might be achieved by the incorporation of reliable external sources and the provision of additional research material.

K-means cluster analysis
[image: ]
Figure 1: K-means cluster analysis
(Source: SPSS)
Cluster Comparison: Cluster 2 exhibited a smaller student population and demonstrated inferior performance on both the pre- and post-tests in contrast to Cluster 1. The provided data lacks an elucidation of the pertinent aggregates. In order to fully comprehend the outcomes, it is imperative to gain insight into the distinctive characteristics exhibited by each cluster. These characteristics encompass elements such as socioeconomic status, previous academic achievements, and other relevant factors (Lemenkova et al. 2019).
Pretest and Posttest Results: The data indicates that there was a notable enhancement in the post-test scores of students belonging to both Cluster 1 and Cluster 2, as compared to their respective pre-test scores. Based on the available information, it is possible to hypothesise that these children may experience an improved academic year. It is important to acknowledge that the available data does not provide conclusive evidence that Cluster 2 exhibited superior performance compared to Cluster 1 in the posttest. When conducting a comparative analysis of pre- and post-test scores within each cluster, it is crucial to carefully examine the disparity in performance between the two groups.
ANOVA Tests: The analysis of variance (ANOVA) testing is briefly mentioned, wherein the statistical significance of all three variables (i.e., cluster means before and after the test, and cluster means as a proportion of the total number of students) is observed to be highly significant, with p-values of 0.000. In order to ensure a comprehensive analysis, it is imperative that the research incorporates impact sizes or other realistic indicators, regardless of the modest p-values obtained.
Interpretation of Findings: There exists a notable disparity in student demographics and academic performance between the two aforementioned groups. The provided information lacks an explanation regarding the impact of these distinctions on various practices. In order to make well-informed decisions based on analysis, it is crucial to have a comprehensive understanding of the practical implications that arise from statistical differences.

Data Mining Methods

	Analysis Technique
	Definition and Purpose
	Application

	Classification
	Organizing data into groups based on predetermined attributes.
	Predicting customer behavior, such as online purchase tendencies, using demographics and history.

	Clustering
	Grouping data points with similar characteristics for analysis.
	Segmenting target audiences for targeted advertising and product placement optimization.

	Association Rule Mining
	Extracting meaningful rules from small datasets based on relationships (Mulyadi et al. 2022).
	Identifying strategic product arrangements and complementary products for cross-selling.

	Regression Analysis
	Predicting impact of changes in one variable on another.
	Forecasting the impact of marketing budget changes on sales and predicting future stock prices (Roni and Djajadikerta, 2021).

	Anomaly Detection
	Identifying outlying data points to detect unusual behavior or patterns.
	Detecting fraud in financial systems and unusual network behavior for cybersecurity purposes.



Text Mining Methods

	Data Analysis Technique
	Definition and Purpose
	Application

	Sentiment Analysis
	Examining text data to determine the language sentiment (positive, negative, or neutral).
	Evaluating customer satisfaction with a product through social media comments and customer reviews. Assessing public opinion on brands, events, or political issues from social media and online discussions.

	Named Entity Recognition (NER)
	Identifying names, addresses, businesses, dates, and other entities in unstructured text (Kunasekaran et al. 2021).
	Improving data extraction for content classification and categorization in news organizations and research projects. Enabling search engines to provide more relevant and accurate results by identifying entities in web pages.

	Text Classification (Shanthi, 2019)
	Assigning labels to various types of written content, categorizing text into predefined classes.
	[bookmark: _GoBack]Implementing spam filtering systems to identify and categorize undesirable emails and messages. Classifying documents or articles into specific topics or genres for content organization and information retrieval (Selwyn et al. 2022).

	Topic Modeling
	Deriving underlying concepts or topics from a collection of texts, enabling the discovery of themes.
	Identifying popular topics and interests within a target audience for content marketing and audience segmentation. Analyzing research papers or articles to discover dominant themes and trends within a specific domain.

	Summarization
	Making lengthy texts more manageable by creating concise summaries.
	Utilized by news aggregators to provide readers with a brief overview of the day's most important news and events. Creating abstracts of research papers, enabling readers to grasp the main points quickly without reading the entire document.



Advantages and Disadvantages of SPSS and Excel
Due to its many benefits, SPSS, short for "Statistical Package for the Social Sciences," is a popular statistical analysis tool. This system effectively handles massive datasets and complicated statistical models. Statistical Package for the Social Sciences (SPSS) is extensively used by academics who work with large amounts of data. Its statistical design makes it an essential academic resource. SPSS offers a wide range of sophisticated statistical methods and tools, allowing researchers to experiment with different data analysis methods.
Users may create scatter plots, box plots, and histograms from their data using SPSS's extended visualization features. These formats simplify data dissemination and improve data understanding.
SPSS has many benefits, but it also has drawbacks. The product's high cost and specific training are the main obstacles. The software's price may exclude low-income institutions and researchers. SPSS performs well in statistical investigations, however for ordinary data processing jobs, it may be less effective than Excel. Basic data management activities may take longer.
Additionally, SPSS users may find inputting data and completing simple calculations confusing. Alternative software may have better interfaces and work faster for similar tasks.
When working with large datasets and complicated statistical models, SPSS remains crucial. Data visualization and rigorous statistical methods may benefit researchers (Nofrialdi et al. 2022). Due to its high cost and steep learning curve, this method may not be ideal for everyday data processing or fundamental calculations. Researchers should examine their requirements and resources before using SPSS for analysis.
Excel Advantages and disadvantages

	Advantages
	Disadvantages

	Minimal Learning Curve: Excel's widespread familiarity among users makes it easy for data entry and analysis.
	Handling Large Datasets: Excel's limitations in dealing with extensive datasets hinder advanced data mining efforts.

	User-Friendly and Simple: It is straightforward to start using Excel for basic calculations and small projects (Akhmetshin et al. 2021).
	Poor Statistical Modeling: Complex statistical analyses can be challenging due to Excel's limited statistical modeling abilities.

	Compatibility and Adaptability: Excel's integration with Microsoft Office and versatility with data types are advantageous.
	Data Modification and Cleaning: Excel lacks robust data validation tools, making it less suitable for comprehensive data cleaning.



[bookmark: _Toc141131012]Conclusion
In the realm of basic arithmetic and data entry, Excel demonstrates its proficiency. However, when confronted with intricate statistical analysis and the management of extensive datasets, SPSS emerges as the more prominent choice. Excel is a highly suitable option for expeditious and uncomplicated undertakings due to its user-friendly interface and widespread familiarity. SPSS offers superior tools and capabilities for conducting advanced statistical analyses and effectively managing large datasets. The choice between utilizing Excel or SPSS for data analysis is contingent upon various factors, such as the scale and intricacy of the datasets under examination.
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