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Data analysis and technique is considered as an internal part of business conducted by organisations to determine economic, social and industrial trends associated with supply and demand effectively. In this study, two individual sections or parts have been covered such as hotel recreational facility analysis and data visualisation process of students for reduced or free lunch at school. Part 1 of the current study highlights potential reservation rates of customers on the basis of their booking IDs, meal plan and booking status within a statistical method of Excel. Apart from this, in Part 2, SPSS data mining method has been used to determine the status of getting free or reduced lunch for 2133 students on the basis of their pre-test and post-test scores. Beside this, three data mining methods and two text mining methods are included in Part 2 to determine suitable methods in this study. 
[bookmark: _Toc130918576]Part 1: Hotel Recreational Facility Analysis 

Analysing and visualising data 
Data analysis and visualising data conducted by Microsoft Excel to determine price range decrease and increase of hotel reservation from 2017 to 2022 within a flexible and systematic observational process. According to Mayes (2020), application of Microsoft Excel Spreadsheets is mostly common in business settings to determine operation management along with performance reporting effectively. A large amount of data sets can be used in Excel as cells format to structure, organise and manipulate data. In addition to this, multiple mathematical functionalities are included in Microsoft Excel Spreadsheets to solve critical operations. Microsoft Excel Spreadsheets is used in the data mining process which allows operators to rectify fields as per key consideration process. Statistical computations are also used as well as included in MS Excel to provide graphical as well as diagrammatic views in the final data extraction process.  Likewise, it has been asserted that a data entry operator has been able to use Microsoft Excel Spreadsheets in the workplace to provide reliable information of business trends to clients or stakeholders. 
Application of Excel spreadsheet is a powerful way for organising and interpreting information of business trends associated with internal and external functionalities of business management. Strategic analysis, business information management, business operations and project analysis can be performed by using Excel spreadsheets in working (Sani et al. 2019). In addition to this, Excel spreadsheets are free and require minimal training practices. Vivaudou (2019) inferred that Excel spreadsheets include a wide range of tools which helps the process of manipulation and analysing data from large data sets. Tools of data process allows operators to interpret potential status whether it is decreased or increased on the basis of a certain period of time. In this section, two data Microsoft Excel functions are covered such as “IF” and “PIVOT Table”. Application of these two Microsoft Excel functions helps the associated data analyst to determine price range variation in the hotel reservation process from 2017 to 2022 effectively.  According to JE and CT (2022), application of “IF function” in Excel spreadsheet provides potential conditions along with return of two individual values of True and False effectively. Apart from this, “PIVOT TABLE functionality” in Excel spreadsheet provides an interactive way to summarise large amounts of data. 

Analysing IF- as Excel function
[image: ]
Figure 1: Increase or decrease of average price (room reservation price) over the year ranging from 2017 to 2021
(Created by Student)

The above pictorial representation of “IF function” helps to determine the price range of hotel reservations from the year of 2017 and 2022. According to (), “IF function” allows operators to make logical comparisons between potential values and testing conditions of results whether it is true or false. Hiding errors in data interpretation and calculations signifies the importance of using “IF functions” in Excel. Likewise, application of “IF functions” in this scenario depicted that the average price range of hotel reservation is 549304.11 whereas, the price of hotel reservation in 2019 is 2984721.57. Apart from this, analysing “IF functionalities” in this scenario, helps to determine the range of hotel reservation in 2019 by 18015.9, 20857.3 in 2020 and 19436.8 in 2021 respectively.
 As shown in Figure 1, it has been observed that in 2018, the price of hotel reservation has increased by 2984721.57 as compared to last year of 20217. Subsequently, it has also found that the price of hotel reservation value has comparatively lower in 2021 by 19436.8 instead of last year of 2020. According to VO et al. (2020), decreasing hotel reservation cost has positively impacted on customer engagement towards hotels along with associated services effectively. Room types, amenities, location and other hotel service related commodities have been positively influenced by decreasing price of hotel reservation. Davronov (2021) also inferred that innovation in hotel accommodations and services helps hospitality sectors to increase customer preferences to deliver customer centric services within the cost effective manner. Conversion of lowering as well as decreasing price range in hotel reservation can be recommended to increase customer engagement along with preferences towards services effectively. 

Analysing PIVOT Table- as Excel function 
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Table 1: Increase or decrease of average price (room reservation price) over the year ranging from 2017 to 2021
(Created by Student)
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Figure 2: Increase or decrease of average price (room reservation price) over the year ranging from 2017 to 2021
(Created by Student)

Price range of hotel reservation on the basis of a certain period of time from 2017 to 2022 is also analysed in this study by using “PIVOT TABLE functionalities”. In this analysis, “PIVOT Table” is used to summarise a large amount of data to determine as well as interpret specific results effectively. As per views of Hai-Jew (2019), using of PIVOT Table in Excel assists a data analyst to summarise large datasets quickly within a time consuming manner and make flexibility in data analysis or manipulation process. Application of this potential function in Excel helps the data analyst to create interactive dashboards along with automotive updates on the basis of price of hotel reservation and years. Inclusion of PIVOT Table in this scenario allows the development of effective ways to data summation process to collect summary of specific data sets within a compromise technique. In light of this, it has been found that the price of hotel reservation in 2017 was 549304.11 and in 2018 was 2984721.57 accordingly. Analysing cost range of hotel preservation in 2017 to 2013 depicted higher price range in reservation aspects by 2018. According to Gonzalez et al. (2019), lack of emerging technologies in maintenance of hotel accommodations along with services had disrupted management of cost or price of hotel reservation process. However, it has also been argued by Soares et al. (2021) that higher price range within the whole year has been hindered customer engagement and management of stakeholders within the business process of hospitality sectors. Despite such issues in development hospitality sectors, emerging technologies are required to fulfil requirements of customers and develop customer centric services as well.  
Integration of emerging technologies like IoT (Internet of Things) in the hospitality industry helps to maintain interaction with customers through the internet towards enhancement of guest experiences along with optimising additional expenses. According to Sharma and Gupta (2021), application of IoT devices in hospitality sectors helps to develop a wide range of functional and non-functional activities by considering customer preference intensely of increasing price range. In this scenario, inclusion of emerging technologies in maintenance of the hotel price reservation process showcased a decrease in price range by 18015.29 in 2019. Sudden lowering of price in the hotel reservation process would positively impact customer experiences through an effective manner. However, incorporating PIVOT Table in this scenario assisted in determining again increase of price in hotel reservation in 2020 by 20857.5 as compared to 2019. The primary reason behind increasing the price range of hotel reservation was shortage in capital resources and workforces in hospitality sectors due to sudden lockdown situations (Filimonau, 2021). Further, in the data mining and analysis process, it has been observed that again the price range of hotel reservation has decreased consecutive years by 19436.8 and 15935.81 in 2021 and 2022 respectively. Thus, analysing the decreasing price range in the hotel reservation process would be effective for hospitality sectors to acquire potential benefits of developing centralised as well as customer centric services in the business process.  
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Question 1: Specific gender of students
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Figure 3: Identification of gender of students
(Created by Student)
Question 2: Number of students qualify and not qualify for reduced or free lunch
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Figure 4: Qualified and non-qualified students for reduced or free lunch
(Created by Student)

Question 3: Mean and Median of students who are qualifies and does not qualify for reduced/free lunch
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Table 2: Mean and Median of students who are qualifies and does not qualify
(Created by Student)

Question 4: Mean and median differences of students pre-test and post-test scores
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Table 3: Mean and median differences of students pre-test 
(Created by Student)
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Table 4: Mean and median differences of students post-test 
(Created by Student)
Question 5: Findings and Analysis
“K-means clustering” is considered an unsupervised learning algorithm helpful in solving clustering problems into unlabelled data sets within different clusters. According to Yuan and Yang (2019), the K-means clustering algorithm helps to divide unlabelled datasets within K different clusters. Application of this clustering method in this study helps to access large datasets on 2133 school students to analyse their scores in both pre-test and post-tests experiments. It has been observed that the current clustering analysis provides a branch of statistical multivariate analysis tool which helps to determine differences as well as similarities between selected data sets. Interpretation of 2133 student’s datasets in the current task scenario helps to determine qualified and non-qualified status of students by using K-means clustering process.
From the received data of frequency analysis, it has been found that 50% (1077 out of 2133 students) of respondents are male students and the rest of 49% of respondents (1056 out of 2133) are female students (Figure 3). Further analysis has been performed in this clustering method to determine the score of pre-test and post-test of students depending on qualified or non-qualify of lunch effectively. As per views of Story and Tait (2019), analysis of demographic questions in the survey process is effective to develop multiple diversity responses towards generalising results and outcomes. Likewise, determination of specific gender in this survey process assisted the researcher to determine individual perspectives of scores of post-test and pre-test at school.
As shown in Figure 4, two individual sets have been covered associated with qualified and non-qualified for reduced and free lunch at school. From the received responses, 1215 of students (54% out of 100) are qualified for reduced or free lunch. On the other hand, 918 of students are not qualified for getting reduced or free lunch at school. Inclusion of the qualified and nonqualified results in this study was effective to maintain consistency in the outcomes of scores on pre-test and post-test of individuals.
On the basis of Table 2, mean and median values have been identified of students who are qualified and non-qualified for reduced or free lunch. From the received responses, it has been found that mean value has been obtained as 1.43 and mode value is 1.00 respectively. Kumari et al. (2019) explained that a high range of mean value indicated a higher level of expectation, whereas low mean value depicted a lower level of expectations. Considering the current survey process, identification of higher mean value of 1.43 describes the majority of students who have qualified for reduced or free lunch. Along with this, Azar et al. (2019) suggested that median value represents the middle value of a datasets when the values in the datasets are arranged from smallest to largest. In this regard, 1.00 is considered as the actual median value which deals with potential acceptance of scores related to the qualifying status of individuals. 
Finally, in Table 3, median and median differences have been identified on the basis of pre-test and post-test effectively. From the received values, it has been found that in pret-test 54.96 and 56.00 are obtained as mean and median value of students. On the parallel note, in post-test analysis process, values of median and mean are identified as 68.00 and 67.10 respectively. Analysis of both differences on the basis of selected datasets depicted higher mean and median values in post-test of students. In this regard, it has been asserted that qualified and non-qualified for reduced/free lunch among individual students are more likely to depend on score in post-test results. 
Question 6: Analysis of data mining and text mining methods
Data Mining Methods
“Clustering”, “Statistical techniques” and “Sequential patterns” are considered as the common data mining tools to detect patterns of data towards getting true insights of business requirements. 
“Clustering data mining” is regarded as an effective analytical technique of data mining incorporated on visual approaches towards understanding patterns of data effectively. In clustering mechanisms, graphical format has been used to represent distribution of data in responses to multiple types of metrics. As per views of Chauvel et al. (2020), multiple distribution of data can be showcased within different colours in the cluster technique of data mining. For example, a business manager can use a clustering data mining process regarding model based methods to set information about products and level of products in grocery stores. Application of clustering method in the operation management of grocery stores assists business managers to set product levels on basis of brand, cost, and demands effectively. In light of this, the current study was effective in using clustering methods to determine the number of qualified and non-qualified participants at schools for reduced or free lunch. 
Statistical techniques is considered as an integral form of data mining method and core analytical method which represents statistical data along with numerical output towards generation of specific business objectives. As per views of Isiyaka et al. (2019), statistical methods of data mining is contemplated as a main branch of artificial intelligence where statistical techniques are static while others are involved in the machine learning process. For example, statistical techniques related to the data mining process have been used in neural networks to determine complex statistics on specific datasets. In light of this, during the conduct of a survey process, statistical techniques can be used to determine potential relevance of accumulated responses from customers.
Sequential patterns are also considered as another type of data mining technique which focuses on uncovering a series of events undertaken within the sequential process. Gan et al. (2019) inferred that, a Sequential pattern of data mining is particularly used for interpreting transactional data. For example, Sequential patterns of data mining method can be used in recognising potential items of clothing preferred by customers during purchasing products. Application of Sequential patterns helps the organisations to recommend additional items required for customers during purchasing. 
Text mining method
“Clustering” and “Information extraction” are considered as two important processes of text mining that are used in contemporary business processes.
“Information Extraction” is considered as the most common text mining technique that encompasses meaningful extraction from large numerical data sets to textual data. According to (), Information extraction text mining method focuses on addressing extraction of attributes and entities of data towards determining relationship between unstructured and semi structured data. For example, in the case of analysing textural data or information, application of Information extraction text mining process is effective to deliver relevance outcomes and extract precise processes in data analysis. 
“Clustering” is considered as another form of text mining process which involves in determining most intrinsic structures within textual information of specific datasets. Guan et al. (2020) inferred that cluster text mining analysis is considered as a standard analytical tool that assists in the process of data distribution or acts as a pre-processing step. For example, in this study application of clustering text mining process assisted usage of SPSS analysis to strengthen the process information and maintain effective process of distribution. Legitimate findings and concise outcomes have been generated by using clutter text mining analysis which determines accurate information of students regarding status of getting reduced or free lunch at school. 
Question 7: Discuss the advantages and disadvantage of using SPSS and Excel 

	List of tools 
	Advantages 
	Disadvantages 

	SPSS
	· SPSS is mainly comprehensive statistical software that possesses a higher level of performance in data interpretation and extraction process.
· A wide range of statistical tests are available in SPSS software as built- in features. 
· Easy and quickly displayed data tables are included.
· SPSS can be expanded. 
	· Application of SPSS is ideological costly for students to purchase.
· During accessing of SPSS software required training sessions have been required.
· The graph and tables are not simple as Excel.
· A wide range of security measures are required. 

	Excel 
	· In the data entry and manipulation process, excel is used towards storing information.
· Excel is involved in managing and storing data to interpret within specific formula.
· Data redundancy can be reduced in using Excel.
· A wide range of data along with large datasets can be stored in Excel. 
	· Limited collaboration and control in Excel hindered the process of data analysis.
· Sometimes, Excel is hard to process data and ineffective for developing results in agile business practices.
· Excel creates difficulties in troubleshooting as well as the testing process. 


Table 5: Advantages and disadvantages of using Excel and SPSS
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Conclusion


From the above discussion, it has been concluded that the hotel reservation price range on the basis of 2017 to 2022 has been analysed in this study by using “IF” and “PIVOT Table” respectively. In Part 1, observation of price range increase or decrease range depicted in 2018 price of reservation was increased as compared to 2017. On the other hand, in 2021 the price range has also decreased as compared to 2020 effectively. Therefore, it can be concluded that decreasing the price range in the hotel reservation process would effectively measure recreational services for obtaining tourist engagement. Apart from this, the use of SPSS analysis in Part 2, helped to determine the qualification status for getting free or reduced lunch among students at school. Therefore, it has also been concluded that students at local school would be required to attain higher scores in post-test to obtain facilities related to free or reduced lunch effectively. 

[bookmark: _Toc130918579]References

[bookmark: _GoBack]
Azar, J., Makhoul, A., Barhamgi, M. and Couturier, R., (2019). An energy efficient IoT data compression approach for edge machine learning. Future Generation Computer Systems, 96, pp.168-175.
Chauvel, C., Novoloaca, A., Veyre, P., Reynier, F. and Becker, J., (2020). Evaluation of integrative clustering methods for the analysis of multi-omics data. Briefings in bioinformatics, 21(2), pp.541-552.
Davronov, I.O., (2021). Economic Importance of Innovative Technologies for Improving Hotel Services. International Journal of Business, Technology and Organizational Behavior (IJBTOB), 1(3), pp.169-175.
Filimonau, V., (2021). The prospects of waste management in the hospitality sector post COVID-19. Resources, Conservation and Recycling, 168, p.105272.
Gan, W., Lin, J.C.W., Fournier-Viger, P., Chao, H.C. and Yu, P.S., (2019). A survey of parallel sequential pattern mining. ACM Transactions on Knowledge Discovery from Data (TKDD), 13(3), pp.1-34.
Gonzalez, R., Gasco, J. and Llopis, J., (2019). ICTs in hotel management: a research review. International Journal of Contemporary Hospitality Management.
Guan, R., Zhang, H., Liang, Y., Giunchiglia, F., Huang, L. and Feng, X., (2020). Deep feature-based text clustering and its explanation. IEEE Transactions on Knowledge and Data Engineering, 34(8), pp.3669-3680.
Hai-Jew, S., (2019). Creating a Simple PivotTable in Excel 2016. C2C Digital Magazine, 1(10), p.13.
Isiyaka, H.A., Mustapha, A., Juahir, H. and Phil-Eze, P., (2019). Water quality modelling using artificial neural network and multivariate statistical techniques. Modeling Earth Systems and Environment, 5, pp.583-593.
JE, O. and CT, T., (2022). Six tips for better spreadsheets. Nature, 608, p.229.
Kumari, S.K., Kumar, P., Priya, J., Surya, S. and Bhurjee, A.K., (2019), June. Mean-value at risk portfolio selection problem using clustering technique: A case study. In AIP Conference Proceedings (Vol. 2112, No. 1, p. 020178). AIP Publishing LLC.
Mayes, T.R., (2020). Financial analysis with Microsoft excel. Cengage Learning.
Sani, A., Wiliani, N. and Husain, T., (2019). Spreadsheet Usability Testing in Nielsen’s Model among Users of ITSMEs to Improve Company Performance. European Journal of Scientific Exploration, 2(6), pp.1-9.
Sharma, U. and Gupta, D., (2021), July. Analysing the applications of internet of things in hotel industry. In Journal of Physics: Conference Series (Vol. 1969, No. 1, p. 012041). IOP Publishing.
Soares, A.L.V., Mendes-Filho, L. and Gretzel, U., (2021). Technology adoption in hotels: applying institutional theory to tourism. Tourism Review, 76(3), pp.669-680.
Story, D.A. and Tait, A.R., (2019). Survey research. Anesthesiology, 130(2), pp.192-202.
Vivaudou, M., (2019). eeFit: A Microsoft Excel-embedded program for interactive analysis and fitting of experimental dose–response data. Biotechniques, 66(4), pp.186-193.
VO, N.T., Chovancová, M. and Tri, H.T., (2020). The impact of E-service quality on the customer satisfaction and consumer engagement behaviours toward luxury hotels. Journal of Quality Assurance in Hospitality & Tourism, 21(5), pp.499-523.
Yuan, C. and Yang, H., (2019). Research on K-value selection method of K-means clustering algorithm. J, 2(2), pp.226-235.


14

image4.png
Total

M Total
298472157
549304.11
[ 18015.29 20857.3 19436.8 159353.81
—
2017 2018 2019 2020 2021 2022





image5.png
Fercent

Gender

60

50

a0

30

20

50.45

Gender





image6.png




image7.png
Statistics.

Pretest
N vaid EES

Missing 0
Mean 54.98
Median 56.00
Made 60
Std. Deviation 13563
sum 11722





image8.png
Pretest

N Valid
Missing

Mean

Median

Mode

Std. Deviation
Sum

2133

0

54.96
56.00
60
13.563
117221





image9.png
Posttest

N Valid
Missing

Mean

Median

Mode

Std. Deviation
Sum

2133

0
67.10
68.00
69
13.987
143129





image1.jpeg
Prifysgol Cymru

Y Drindod Dewi Sant
University of Wales
Trinity Saint David





image2.png
3500000

3000000

2500000

2000000

AxisTitle

1500000

1000000

500000

Chart Title

/\ym 15

/ N\

/

\

/

\

4‘%3011 11

\

\

19436

1

2 3 ’ 4

5

—VYear

2017

2018 2019 2020

2021

——— Average using IF

549304.11

2984721.57 18015.29 20857.3

19436.8





image3.png
Sum of Average price

Arrival_year ~|[Total

2017| 549304.11
2018| 2984721.57
2019|  18015.29
2020 20857.3
2021 19436.8
2022| 159353.81

Grand Total 3751688.88





