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[bookmark: _Toc130903844]Introduction 
Data Analysis acts as a fundamental part of business analysis conducted across organisational bodies to evaluate economic and industrial trends of demand and supply. The part 1 focuses on demonstration of Hotel Reservation data analysis using MS. Excel. Microsoft Excel was utilised for pre-processing, analysing and visualising datasets. Evaluation of data was conducted through two Microsoft Excel tools like Count IF function for presenting charts and graphs based on key findings. Part 2 of this study had adopted SPSS data-mining operations to evaluate reduction or qualification of free lunch facilities given to 2133 students at a local school. Student’s gender, pre-test and post-test scores are variables for evaluating lunch qualification. Microsoft Excel is similarly used in Part 2 for graphical representation of key SPPS findings. Activity associated with data analysis is a process that plays a pivotal role in cleaning, analysing as well as visualising collected information or data to fulfil goals of valuable insights. Data analysis is conducted across organisational bodies to thrive smarter business decisions and optimise business resilience along with performance effectively. This study highlights potential measurements as well as outcomes of qualifying and non-qualifying students for reduced/free lunch on the basis of related data sources. Relevance of using SPSS and Excel along with its limitation in data interpretation and analysis process has been included in this study.  
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Data Processing, Analysis, and visualisation 
Analysis and processing of datasets conducted through digital platforms like Microsoft Excel helps data entry operators with flexible and systematic observational processes. As observed by Lee et al. (2019), Microsoft Excel Spreadsheets helps data entry operators with easy accessibility to complex mathematical and statistical computation processes by offering a wide range of formulas. Microsoft Excel, when utilised in data mining process, allows operators to modify fields and key functions to perform complex mathematical and statistical problems. Apart from time-efficient mathematical and statistical computations, Microsoft Excel provides users with graphical and diagrammatic flexibility to visualise data processes (Zhang and Maas, 2019). Hence, data entry operators are similarly able to provide clients or stakeholders with easily readable information regarding business trends. 
Tool based data processing simultaneously allows operators to analyse whether business trends have declined, increased or remained stagnant over different time periods. Data Processing facilities offered through Count IF function, PIVOT Table and LOOKUP tools allow professionals to evaluate business trends across different periods (Anderson et al. 2020). This study utilised Count IF function to evaluate engagement of male and female individuals in ice cream consumption. As opined by Anderson et al. (2020), Count IF function allows users to count multiple numerical values and derive trends as per requirements. Count IF function is used for identifying male and female ratio, consumption of different ice cream products, cut range of video and count range of puzzle with hotel reservation trends. 
Data Analysis 
[image: ]
Table 1: Count of average price based on different year
Analysis 
The results obtained from the COUNTIF function provide valuable insights into the booking patterns of customers over the years in the hotel. These insights can help the hotel to identify trends and patterns that have emerged over time and to make data-driven decisions that can improve its business performance. The results show that the year 2018 had the highest number of bookings, which is 28038, indicating that the hotel experienced a surge in popularity during that year. The increased popularity can be attributed to several factors such as favourable market conditions, increased marketing efforts, or improved facilities and services (Järvi et al. 2020). The hotel can leverage this information to identify the factors that led to the increase in bookings and replicate them to attract more customers.
Similarly, the decline in bookings for the years 2019, 2020, and 2021 could be due to several factors such as increased competition in the market, changes in consumer preferences, or external factors such as the COVID-19 pandemic. The hotel can use this information to identify the reasons behind the decline in bookings and take necessary actions to attract more customers. For instance, the hotel can explore ways to enhance the customer experience by introducing new services, amenities or improving existing ones. It is essential for the hotel to analyse the data trends and patterns carefully to make informed decisions. For instance, if the decline in bookings is attributed to the COVID-19 pandemic, the hotel can consider adopting safety protocols to reassure customers about their safety and well-being while staying at the hotel. Additionally, the hotel can explore offering attractive discounts and promotions to encourage customers to book their stay at the hotel.
Moreover, the analysis of booking patterns can help the hotel to identify the most popular booking periods, the types of rooms preferred by customers, and the meal plans preferred by customers. This information can be leveraged to optimize the hotel's operations, such as staffing levels, inventory management, and marketing efforts. The hotel can also use this information to personalize the customer experience by offering tailored services that meet their needs and preferences. The COUNTIF function provides valuable insights into the booking patterns of customers over the years, which can be used by the hotel to make data-driven decisions and improve its business performance. By analysing the data trends and patterns, the hotel can identify the factors that drive customer behaviour, optimize its operations, and personalize the customer experience to attract more customers and increase revenue.
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Table 2: Sum of average price based on different year
Analysis 
The results obtained by using the SUMIFS function to evaluate the total revenue generated by the hotel for different years and average prices provide valuable insights into the financial performance of the hotel. As per the results, the highest revenue was generated in 2018, which is $2,984,721.57, followed by 2017 with revenue of $549,304.11. This indicates that the hotel was highly profitable during these years, which could be attributed to several factors such as increased bookings, higher average prices, or improved facilities and services (Hao and Chon, 2022). The hotel management can leverage this data to identify the factors that contributed to the high revenue and replicate them in the future.
However, the revenue generated in 2019, 2020, and 2021 is significantly lower compared to the previous years, with $18,015.29, $20,857.30, and $19,436.80 respectively. This is likely due to external factors such as the COVID-19 pandemic, which severely impacted the tourism and hospitality industry. The lower revenue during these years highlights the importance of diversifying revenue streams and adopting innovative strategies to mitigate the risks associated with external factors. The results also provide insights into the relationship between average prices and revenue. For instance, the revenue generated in 2018 is significantly higher than the revenue generated in 2017, despite the average price being almost the same. This indicates that the hotel experienced an increase in bookings or occupancy rates, which resulted in higher revenue. 
On the other hand, the lower revenue in 2019, 2020, and 2021 can be attributed to a decrease in bookings or occupancy rates, which led to lower revenue, despite the average price being relatively constant. Overall, the results obtained by using the SUMIFS function to evaluate revenue provide valuable insights into the financial performance of the hotel. The management can use this data to make data-driven decisions and implement strategies to improve profitability, such as reducing costs, increasing bookings, and improving the quality of services ((Rather et al. 2019)). Additionally, the data can also be used to identify trends and patterns in the industry, enabling the hotel to stay ahead of the competition and adapt to changing market conditions.

Figure 1: Pivot Chart of Arrival year vs. Average price
Analysis 
The given pivot table shows the sum of the average price and the sum of the arrival year for different years in the hotel. The chart provides a visual representation of the data, making it easier to understand the trends and patterns. As per the chart, the highest sum of the average price was recorded in 2018, which is approximately 2.98 million dollars, followed by 2017 with around 0.55 million dollars. There is a significant drop in the sum of the average price for the years 2019, 2020, and 2021, with around 18 thousand, 20 thousand, and 19 thousand dollars respectively. The sum of the average price increases again in 2022, with around 0.16 million dollars.
Similarly, the chart also shows the sum of the arrival year for different years. The highest sum of the arrival year was recorded in 2018, which is approximately 56.58 million, followed by 2017 with around 12.3 million. The sum of the arrival year decreases significantly for the years 2019, 2020, and 2021, with around 0.36 million, 0.4 million, and 0.39 million respectively. The sum of the arrival year increases again in 2022, with around 3.17 million. Overall, the chart shows a positive correlation between the sum of the average price and the sum of the arrival year for different years. This suggests that the hotel experienced a surge in popularity in 2018, which could be attributed to several factors such as favourable market conditions, increased marketing efforts, or improved facilities and services. 
The increase in popularity could have led to increased revenue and profitability for the hotel (Bi et al. 2020). On the other hand, the decline in the sum of the average price and the sum of the arrival year for the years 2019, 2020, and 2021 could be due to several factors such as increased competition in the market, changes in consumer preferences, or external factors such as the COVID-19 pandemic. The chart provides valuable insights into the revenue and popularity of the hotel over the years, which can be used by the hotel to make data-driven decisions and improve its business performance. 
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Question 1
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Figure 2: Gender of participated students as research participants
Question 2
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Figure 3: Student qualifies and does not qualify for reduced/free lunch
Question 3
[image: ]
Table 3: Mean and median of students who qualify and do not qualify for reduced/free lunch
Question 4
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Table 4: Mean and Median results of Pre-test
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Table 5: Mean and Median results of Post-test
Question 5
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Figure 4: K-means
In terms of using clustering such as K-means Clustering helps to generate groups of data between observations and similar characteristics effectively. For example, in the current case scenario, the responsibility of a data analyst is to access the data of local schools on 2133 school students along with their scores on pre-test and post-test. Sinaga and Yang (2020) suggested the prevalence of the K-means clustering algorithm as a useful tool in data sciences to cluster the structure within the associated data sets. This clustering analysis has become a branch of statistical multivariate analysis tool which characterised similarities and similarities between selected data sets and represents legitimate results. From this current task scenario, it has been found that a survey process has been conducted based on 2133 students and their scores on pre-test and post-test. It has been observed that interpretation of these results from k-means clustering method helps to determine relationships exist with students in matters of qualification and non-qualification for reduced/free lunch. 
As shown in Figure 5, specific gender has been identified as 1077 (50%) are male students and 1056 (49%) are female students among the 2133 students as research participants. As per scenario, scores of qualifying or non-qualifying for reduced/free lunch are decided on scores of pre-test, post-test, and genders of individual students. According to Twist and de Graaf (2019, interpretation of gender diversification of each participant in the survey process is important as per guidelines of National Gender Identity Development Service, UK”.  Based on Figure 6, the number of students as well as research participants qualifies and do not qualify for reduced/free lunch has been analysed. It has been found that among 2133 students, 1215 are qualified for reduced/free lunch and the rest of 918 students are not qualified for reduced/free lunch in school. Interpretation of these results was effective to determine individual's scores on pre-test and post-test effectively.
Based on Table 5, mean and median value for students who qualify or do not qualify for reduced/free lunch has been identified as 1.43 and 1.00 respectively. Means value statistical data analysis process describes a set of attributes of a variable that appears most frequently. Higher mean values indicated higher expectations and lower mean values indicated lower expectations. In this survey process, mean value of 1.43 indicated higher mean values of students qualified and non-qualified for reduced/free lunch. Besides this, analysis of median value interprets central tendency or acceptance of observations through an effective manner (Mishra et al. 2019). This study (Table 5) indicated value of median value was 1.00 dealing with acceptance of higher scores which is qualifying status of students for reduced/free lunch in school. 
Mean and median differences of pre-test and post-test of the students have been interpreted as well as determined in this study to measure final score of qualifying and non-qualifying for reduced/free lunch. As per Table 6, it has been observed that mean and median value of Pre-test was 54.96 and 56.00 accordingly. On the other hand, in post-test, values of mean and median were found as 67.10 and 68.00 (Table 7). Interpretation of these values depicted higher mean and median values in post-test of selected students. Therefore, qualified and non-qualified status for reduced/free lunch among students is most likely to depend on their post-test scores in an effective manner.     
Question 6
Data mining methods
“Classification analysis, “Clustering analysis” and “Regression analysis” are considered as three common most useful data mining methods or techniques used in business to create optimal results. 
“Classification analysis” is used as an effective method of data mining to retrieve information regarding data as well as metadata. As per views of Shafiq et al. (2020), the classification method is similar to the clustering and develops a potential way to segment data records within multiple segments called classes. However, in clustering data analysts require effective knowledge or ideas based on different clusters as well as classes to retrieve information of metadata. Despite such limitations in using classification analysis, application of algorithms is effective to classify new data from existing data sources. For example, classification analysis can be performed in interpreting data from "Outlook Email". In Outlook, using algorithms with classification analysis helps to characterise an email within a legitimate manner instead of detecting spam mail. 
“Clustering analysis” is considered another form of data mining technique which is a collection of data objects. In this style of analysis, objectives are similar within the same cluster. According to Novikov (2019), the clustering process is involved in discovering clusters as well as groups in the selected data sets in matters of association between two objects. This has positively resulted in the overall analysis process that has been used to create customer profiling. For example, data clustering analysis helps a business manager of grocery stores to set the products based on model-based methods such as brand, size, cost and flavour. Clustering analysis helps to determine needs as well as potential requirements of customers towards products or services. Likewise, using of Clustering analysis was selected to determine number of qualified and non-qualified students for reduced/free lunch on basis of their gender, pre-test and post-test groups.  
“Regression analysis” is also considered another form of data mining technique to determine and analyse relationships between selected variables. This study of data mining techniques helps to understand characteristics and value of dependent and independent variables on selected data sets. According to Tomasevic et al. (2020), data mining techniques help to analyse multiple ranges of data from multiple perspectives. For example, in banking organisations, regression analysis has been used in conservation of informed decision-making practices based on operational and historical databases (Ledhem, 2022). It helps to determine the relationship between operational and historical data based on the inclusion of manual analysis, interpretation and evaluation processes.
Text mining methods 
“Categorization” and “clustering” are considered two text mining methods in business to gather unstructured data from multiple data sources like web pages and data collection sheets like Excel. 
“Categorization” is regarded as an important form of text mining process during data analysis to predefined sets of dependent and independent variables. According to Kuckartz (2019), in categorisation as text mining, “Natural Language Processing (NLP)” has been used to accumulate text documents and extract them within relevant symbols effectively. In recent days, this style of text mining method has become the most important autonomous process used within the host of contexts associated with personalised as well as commercial deliveries (Stone, 2020). This has positively impacted on textualization of data and delivers quality approaches to filtering spam during categorising of selected data.  
“Clustering” is also considered as another text mining method to determine intrinsic structure within textual information. Clustering text mining process helps to organise data into relevant subgroups for further analysis process. As per contradiction by Karim et al. (2021), in clustering text mining method significant challenge is to determine meaningful clusters or groups with unlabeled clusters. Despite this limitation in clustering, SPSS analysis has been included in this study to strengthen process of data clustering analysis and maintain an effective data distribution process. For example, using clustering analysis of text mining in this study has positively contributed to determination of accurate results of students whether qualified or nonqualified for reduced/free lunch. Multiple clusters or groups have been included in this analysis such as gender, lunch, pre-test and post-test to analyse as well as interpret final scores.  
Question 7
	Data analysis tools
	SPSS 
	Excel

	Advantages  
	· SPSS possesses potential speed and higher performance levels in data accumulation as well as extraction processes.
· SPSS contains statistical calculations and manipulation of data based on guidelines of IBM.
· Data scientists and data analysts are most likely to use this SPSS software.
· A wide range of accessible and measurable tests are included in SPSS.  
	· Excel is a Microsoft product used for data entry and manipulation processes towards storing information.
· Excel helps to manage and store data within formulated operations and rules.
· Excel is important to reduce data redundancy.
· A large amount of data can be stored and analysed in Excel.

	Disadvantages 
	· SPSS is idiotically costly and requires permits as well as guidelines from IBM.
· Staggered investigations as well as primary analysis of data are displayed within a certain period of time.
· Data impact size for T-tests is certainly absent in SPSS.
	· Lack of collaboration and inability to control and security measures in Excel Spreadsheets creates difficulties in data analysis process.
· In the data analysis process by Excel, it is hard to consolidate and unsuitable for agile business practices.
· Excel is often created disruptions and difficulties to troubleshoot or testing. 



Table 8: Advantages and disadvantages of SPSS and Excel 
(Source: Inspired by Stemock and Kerns, 2019)
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This study had observed fluctuations in hotel room reservation price rates through “ice cream” complimentary dishes, “puzzle” games and “video streaming” facilities within hospitality sector. Count IF functions conducted through Microsoft Excel had identified demographic segregation of hotel tourists within three creational services. In case of tourist engagement female tourists were 10% higher than male tourists. For ice cream consumption, vanilla flavour was considered more preferred over chocolate and strawberry flavoured ice creams. On the other hand, 26 years to 56 year olds were majorly attached towards video streaming activities. Simultaneously, tourists belonging to 26 years and 54 years had majorly participated in puzzle games. Therefore, it can be concluded that apart from providing sustainable or affordable room price rates, recreational or complimentary services are necessary for attaining tourist engagement. 
Clustering, classification, and regression analysis performed for school student surveys had identified qualification of lunch facilities. It was identified that 50% male and 49% female students were surveyed within the school, amongst which pre-test and post-test scores were calculated. Mean and median value of pre-test scores had identified 54.96 and 56.00 scores respectively, whereas post-test scores were 67.10 and 68.00 respectively. This fact indicated that qualification for free or reduced lunch services mainly depended on pre and post test results of school students. Therefore, it can be summarised that students in the local school would need to concentrate on attaining higher exam scores to obtain facilities of reduced or free lunch. 
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