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[bookmark: _acwr0cx6niwm][bookmark: _Toc144588472]Introduction 
Data analysis is a system of statistical application of logical techniques that illustrate, describe and evaluate data. In this process, a complete data analysis of the hotel reservation data set has been provided to access the average price of the hotel and regarding its surge and reduction of prices. In this section, a bar chart and pivot table will be presented to conduct the study and get the outcome to solve the purpose of the study. On the other hand, the IF function will be used in this project to determine the increase or decrease in the prices of room reservations. Some statistical information will be presented in this study to develop statistical premises of the room reservation prices. 
[bookmark: _k5u9f44eaub2][bookmark: _Toc144588473]Part 1 
[bookmark: _b1qwx4aeh635][bookmark: _Toc144588474]1 Using Excel to pre-process the data. 
Data preprocessing is generally considered to be a process in data mining as well as data analysis where raw data is collected and transformed it into an understandable format that is further analysed and presented by computers and machine learning. Data preprocessing is integral for the transformation of the raw data as all naturally available real-world or raw data is known to exist with “inconsistent formatting, human errors, and sometimes remain incomplete” (Joby, 2021). MS Excel is one such type of software application that helps in the identification of the data sets imported in the workbook or spreadsheet and tabulates them as per the requirements. Here, the application makes use of the multiple in-built mathematical functions such as VLOOKUP, SUMIF, COUNTIF, IF, COUNT, FIND, and so on for data pre-processing and then there are other functions like SUM, AVERAGE, MOD, SUBTOTAL, MAX, MIN, and so on for doing the required calculations. There is standard deviation, mean, median, mode, and other formulas as well for further analysis of data. For this assignment, the If and Pivot tables have been used for presenting and analysing the hotel data. 
[bookmark: _r62dh6o4i6j0][bookmark: _Toc144588475]2 Using Excel to analyse the data. 
MS Excel is known to be a fundamental software application used for statistical inferences and is also helpful for tabulated and graphical data presentation. According to Anderson et al. (2020), Excel helps users “focus on the statistical methodology without getting bogged down in the details of using the Excel functions”. It is also known to allow the users to import, input, apply functions, analyse, clean and also visualise different forms of data and tabulated information. However, regardless of the complexity of the data or large size, MS Excel allows the users to work on the statistics and analysis in simple language, establishing patterns, and trends as well as the graphical representation of the numbers and their distribution. For this assignment, the available data were initially tabulated and necessary graphs were formed and designed to understand the relevance of the data and establish the required results. Excel provides more than 450 functions that can also be combined for certain calculations and work (TrumpEXCEL, 2023). All these functions are also presented in short forms that are understandable to common people without the detailed knowledge of the functions and how they are applied manually, for the ease of the users and also to save time. Based on these factors it can be said that the use of Excel is an integral aspect for establishing statistical inferences and graphical presentations of trends and frequencies. Thus, the functions help to establish the calculations and the graphs as well as tables help in analysis and visualisation. 
[bookmark: _2ttxxih6cmsr][bookmark: _Toc144588476]3 Using Excel to visualise the data. 
As evident from the previous explanations for data preprocessing and data analysis ideas Microsoft Excel, data visualisation can also be done in through it. In the opinion of Batt et al. (2020), “data visualisation is a key component of data literacy” and thus, it is important for the understanding of the tabulated data and information or raw data that is not clean or categorised as well. In this case, further tabulations and graphical representations have been formed, such as average reservation price, booking versus market size, gender analysis and free lunch statistics have all been presented in this assignment. Mostly horizontal bar charts have been used for the presentation of the aforementioned factors that have been used for the analysis of the hotel data. The use of graphs helps the users to understand the data distribution, categorisation, trends, changes, and other aspects that are needed to establish the required results. It helps in simplifying the complex or large-sized datasets including large amounts of numerical records of multiple respondents. Furthermore, considering the use of bar charts, it also helps in the establishment of a comparative analysis of the different categories and divisions of the data. In this case, multiple graphs can be formed in more than one sheet to segregate the datasets. This feature of MS Excel allows the users to also form pie charts, scatter charts, cluster charts, and line charts.
[bookmark: _w3zu9ggbmedc][bookmark: _Toc144588477]4 Pivot table analysis to determine the declination or increment in the average room reservation price.
	Sum of Average price

	Arrival year
	Total

	2017
	549304.11

	2018
	2984721.57

	2019
	18015.29

	2020
	20857.3

	2021
	19436.8

	Grand Total
	3592335.07


Table 1: Pivot Table 
(Source: Self-created)
The above table has provided a pivot analysis in order to determine the declination or the increment in the average room reservation price. A pivot analysis tool is considered to be an effective tool in order to calculate, summarise and analyse the data, by visualising the comparisons, patterns and trends in the data (Microsoft, 2023a). Based on this fact, the sum of the average price is provided. The 5 years data is presented in this table. The sum of the average price in the year 2017 is counted to be 549304.11, while that of in the year 2018 is counted to be 2984721.57. It is evident that in the year 2018, the value has shown a slight increase while comparing the sum of 2017. Moreover, while comparing the value of 2019 and 2020, it is evident that there is a 2% increase in the average room reservation price in the year 2020. However, in the year 2021, the value had dropped to 19436.8, during the phase of pandemic. Thus, a significant drop in the average room reservation price is reflected from the pivot table analysis, which is prevalent due to the prolonged period of lockdowns caused by the pandemic.  
[bookmark: _jzwrr2mhgc1a][bookmark: _Toc144588478]5 IF function for the determination of declination or increment in the average room reservation price. 
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Figure 1.1: Increase and decrease in the average of room reservation price 
(Source: Self-Created)
The average price is prepared which has been highlighted in the above figure is regard to this question. The IF function of Excel is one of the most popular functions that allows making logical comparisons between value and expectation. So, the IF statement can have two statements. In the first result, the comparison is true and in the second result, the comparison is False. For example, “IF(C2=” Yes”,1,2) says IF(C2 = Yes, then return a 1, otherwise return a 2)”  (Microsoft, 2023b). In this section, the IF function has been used for depicting whether the room reservation prices have been raised or not. In this process, the formula which has been used for this project is “=IF(Q2>100, "Increased", "Decreased")”. The condition which has been taken is AVG price is more than 100 then it should be increased. On the other hand, if the average price is less than 100 then it will be decreased. A logical comparison can be done through the IF function which forms between a value and one which is expected. Moreover, through this process, a complete comparison can be done between two factors. 
[bookmark: _t7gmfw9xmw7w][bookmark: _Toc144588479]6 Appropriate charts of the data set analysis 
[image: A graph of a bar chart

Description automatically generated]
Figure 1.2.1: Average Reservation Price
(Source: Self-created)
Based on the above graph, the data portray the average reservation price starting from the fiscal year 2017 to the fiscal year 2021. The use of a bar graph allows the trend and the changes to be visible in comparison to the other years, showing which year had the highest value. In accordance with the data visualised by the data and the graph, in 2017 the value turned out to be 549304.11, whereas the value of 2018 was strikingly high with the price value of 2984721.57. After that, the average price of reservation saw a huge decline and remained around the same value for the next three years. For 2019 it was 18015.29, for 2020 it was 20857.3, and for 2021, the amount was 19436.8, again a decrease from 2020. This shows even when the amount saw a steep decrease, the values for 2019 to 2021 were unstable and fluctuated largely. 
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Figure 1.2.2: Booking Status VS Market Size 
(Source: Self-created)
Considering this graphical representation, the booking numbers along with the way in which the hotel bookings were made, from the year 2017 to the year 2021. In this case, the dataset shows that there were online reservations, corporate reservations, offline reservations, complementary, and aviation reservations as well. Considering the data visualisation, it is evident that online booking was the major way of making hotel reservations and in 2018 the booking count increased to 20256, followed by 7602 offline bookings. Before 2018, the corporate and complementary bookings were more prominent, but the online and offline bookings showed almost similar preferences with 2949 and 2923 bookings made, respectively. After 2018, online and offline bookings increased and there was a decline in the corporate, aviation, and complementary bookings, that could be because of the pandemic or the benefits of booking online. 
[bookmark: _s6ikhijpa90k]

[bookmark: _s9jypqjiuqt3][bookmark: _Toc144588480]Part 2 
[bookmark: _wawr4ckpggv4][bookmark: _Toc144588481]1. “How many students are male and female?”
	Sum of Student No.

	Gender
	Total

	Female
	24160

	Male
	24465

	Grand Total
	48625


Table 2.1: Rate of Male and Female
(Source: Self-created)
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Figure 2.1: Analysis of Gender
(Source: Self-created)
Through the above-mentioned figure, a complete understanding ion the male and female students has been highlighted. This analysis has found that the majority of the students are male which is a total of 24465 students. On the other hand, the total number of female students is 24160 among the total students of 48625. After the data collection process for this study, it can be said that the result is highly influenced by the male perspective as the maximum are male students. 
[bookmark: _slkvaci04pz3][bookmark: _Toc144588482]2. “How many students qualifies and does not qualify for reduced/free lunch?”
	Sum of Student No.

	Gender
	Lunch
	Total

	Female
	Does not qualify for reduced or free lunch 
	12754

	 
	Qualifies for reduced or free lunch
	11406

	Female Total
	 
	24160

	Male
	Does not qualify for reduced or free launch 
	13305

	 
	Qualifies for reduced or free lunch
	11160

	Male Total
	 
	24465

	Grand Total
	 
	48625


Table 2.2: Learners Qualification for reduced or free lunch 
(Source: Self-developed)
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Figure 2.2: Graph of Qualified Stat for Free Lunch 
(Source: Self-developed)
The above table 2.2 portrays two significant variables, one “who is qualified for the reduced or free lunch” and the other “who is not qualified for the reduced or the free lunch”. From the table, it can be evident that out of 24160 females, 12754 females are not qualified for the free or the reduced lunch, while on the other hand, 11406 females are qualified for the free or the reduced lunch. In addition to that, the table also depicted that out of the 24465 total number of males, 13305 do not get qualified for the free or the reduced lunch, while on the other hand, 11160 get qualified for the reduced and the free lunch. Therefore, it can be predicted that the male population is holding a larger significance when comparing it with the female population in the data collection process. It is at the same time evident that there are more males who are not qualified for getting the reduced or the free lunch.  
[bookmark: _5cfpysd18s4q][bookmark: _Toc144588483]3. “What are the mean and median of students who qualifies and does not qualify for reduced/free lunch?”
	Average of Student No.

	Gender
	Lunch
	Mean

	Female
	Does not qualify for free or reduced lunch fee
	21.51

	 
	Qualifies for free or reduced lunch fee
	24.63

	Female Total
	 
	22.88

	Male
	Does not qualify for free or reduced lunch fee
	21.39

	 
	Qualifies for free or reduced lunch fee
	24.53

	Male Total
	 
	22.72

	Grand Total
	 
	22.80


Table 2.3: Mean and Median qualified for lunch
(Source: Self-created)
In table 2.3 it has been highlighted the mean and medium of the students who are qualified and not qualified for the school lunch. Mean is the average value of collective data which represents the central tendency of the data set (CFI, 2023). Thus, the high mean score represents the variable is agreeable and females represent 22.88 and total males represent 22.72. The average female is 24.63 and the average male which has been interfered with from the above study is 24.53. Thus, it presents the female average as higher than the male average in terms of whether they are qualified for free lunch or not. This signifies that the female population is more qualified to get free lunches compared to males. 
[bookmark: _sbeykanj796a][bookmark: _Toc144588484][bookmark: _sjmrah46wqyu]4. “What are the mean and median differences of students pre-test and post-test scores?”
	Pre-test
	Post-test 

	 
	 
	 
	 

	Mean
	54.96
	Mean
	67.10

	Standard Error
	0.29
	Standard Error
	0.30

	Median
	56.00
	Median
	68.00

	Difference in Mean and Median
	-1.04
	 
	-0.90


Table 2.4: Mean and Median differences between pre-test and post-test scores
(Source: Self-created)
The above table 2.4 highlights the differences in the mean value between the pre-test and the post-test scores of the students. The mean value for the pre-test is counted to be 54.96 while on the other hand, the mean value for the post-test signifies 67.10. Moreover, the table depicts that the median score for the pre-test is evident to be 56.00 while on the other hand, it is 68.00 in the case of the post-test. Moreover, the above table also signifies that the difference between the mean and median values are -1.04 and -0.90 in the case of the pre-test and the post-test simultaneously. Therefore, based on the calculated value it can be stated that the negative value for the post-test can be significantly changed to a positive value while comparing it with the pretest scores.      
[bookmark: _ewl6xrv9en6v][bookmark: _Toc144588485]5. “Using the dataset Student_Score.csv provided in conjunction with SPSS, give a specific example of Clustering (ex. K-Means Clustering). Show your workings with screenshots and clearly explain your results.” 
	Initial Cluster Centres

	 
	Cluster

	
	1
	2

	Pre-test
	23
	93

	Post-test
	35
	100


Table 2.5.1: Differences between pre-test and post-test scores of mean and median
(Source: Self-created)
The above-mentioned table highlighted initial Cluster Centres and the score of the Pre-test and Post-test. It has been seen that in the first cluster, the pre-test score was 23 and the post-test score was 35. On the other hand, in 2nd cluster, the pre-test score was 93 and the post-test score was 100. Thus, it can be said that students have developed during the time of post-test. 
	Iteration Historya

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	30.191
	33.606

	2
	.885
	.791

	3
	.611
	.532

	4
	.212
	.181

	5
	.227
	.200

	6
	.150
	.128

	7
	.000
	.000

	a. Due to little changes in the cluster centre, Convergence was achieved in this statistical analysis. It is (.000) which can be achieved as the maximum absolute coordinate change. On the other hand, it has been found that the current iteration is (7) which highlighted the minimum distance between the initial centre is (95.525).


Final Cluster Centers
(Source: Self-Created)
The above table has identified that convergence has been achieved due to little or no changes in the cluster centres. The current iteration is scored 7 which defines that alternation in the cluster centre happened 7 times. 
	Final Cluster Centers

	 
	Cluster

	
	1
	2

	Pre-test
	43
	65

	Post-test
	55
	78


 Table 2.5.3: Differences between pre-test and post-test scores of mean and median
(Source: Self-Created)
As per the final cluster centre results, it is evident that the pretest score has raised from 43 in cluster 1 to 65 in cluster 2, whereas the value of the post-test has increased from 55 to 78, but the value is comparatively lower in comparison to the initial cluster centres.    

	Number of Cases in each Cluster

	Cluster
	1
	993.000

	
	2
	1140.000

	Valid
	2133.000

	Missing
	.000


  Table 2.5.4: Differences between pre-test and post-test scores of mean and median
(Source: Self-created)
The value in cluster 1 is counted to be 993.000, whereas in cluster 2 it is 1140.00. The stated results depict that the mean value in the case of cluster 2 is high while comparing it with the value of cluster 1. Thus, most of the students will score in the second cluster. 
[bookmark: _lp51regdhpu0][bookmark: _Toc144588486]6. “With real world (practical) examples, explain the minimum 5 most common data mining and text mining methods for each that can be used in the contemporary business.”
Different text mining process 
Information Extraction
Information extraction is considered to be the famous text mining technique that is associated with the extraction of meaningful information from a wide range of data sources. The chosen approach focuses on identifying the extraction of entities, attributes and their relationships from the semi-structured as well as the unstructured text. According to Sutton et al. (2019), the extraction is usually carried out from long text to large tables with complex structures and moreover, it is dependent on the data-driven approach and there is no need to define the schemas explicitly. Therefore, the approach is used by the organisation for extracting valuable information from a large pool of data. For example, NER identifies “California” as a location and “Mary” as a woman’s name (IBM, 2023). 
Information Retrieval
According to Suma (2020), Information Retrieval is the process of extraction of data from the relevant and associated patterns based on the utilisation of a specific set of words or phrases. IR is mainly responsible for tracking and monitoring the user’s behaviour and discovering the relevant data accordingly. For example, Google is the prominent IR system.   
Categorization
According to Vieira et al. (2019), categorisation is the process of accumulating the text documents and processing them as well as analysing them in order to uncover the right topics or the indexes for each document. categorisation, also termed as Natural language processing (NLP), uses methods from various disciplines such as computer science, artificial intelligence and data sciences in order to understand the human language in both written as well as verbal language (IBM, 2023). Thus, these insights can propel businesses to remain connected with their customer and to bring improvement in user experiences. 
Data mining process 
Association rule learning 
Association rule learning is the rule-based machine learning method used for discovering interest relationships between the variables in a large database (Builtin, 2022). For example, IT programmers usually use the association rule learning in order to create programs capable of machine learning.  
Regression analysis
Regression analysis is the most straightforward version of predictive power mainly used to determine the value of a feature based on the values of other features within a data set (Builtin, 2022). For example, regression is being used in the case of predicting the product’s revenue based on similar products sold or for predicting the status of the stock market. 
[bookmark: _pndrgo1sd8iq][bookmark: _Toc144588487]7. “Discuss the advantages and disadvantages of using SPSS and Excel using relevant practical examples and present your discussions in a table.”
Advantages of using Excel and SPSS 
	Excel 
	· It has an easy way to put data and analyse it because it has no limit to including the quantity of information with a wide range of functions including Autosum, IF function, and others (JavatPoint, 2022). 
· For example, doing a capital budgeting analysis, the summation is required which can be done by including this formula, “=SUM(C46:L46)/SUM(B62:K62)” [Refer to Appendix 1].

	SPSS 
	· SPSS is one of the easy-to-use GUI features that analyse data faster and provide accurate results for research (Geeksforgeeks, 2022).
· For example, after applying the data set in the SPSS application, different tables can be interfered which can identify the correlation between variables [Refer to Appendix 1]. 


2.6.1: Advantages 
(Source: Self-created)
Disadvantages of using Excel and SPSS 
	Excel 
	· One of the issues of MS Excel is that it cannot process more than a few thousand rows without grinding. 
· There are multiple levels of complexity and no quick autofill features (JavatPoint, 2022). 

	SPSS 
	· This is basically made for large-scale industries and used on a large scale only. 
· The storage facility is limited in the SPSS (Geeksforgeeks, 2022). 


2.6.2: Disadvantages 
(Source: Self-created)
[bookmark: _cpm49am70ya][bookmark: _Toc144588488]Conclusion 
From the above facts, it can be evident the study has evaluated the data in order to determine the main trend. Based on the datasets of the hotel reservation, the analysis of a pilot table is being conducted in order to determine the current status of the hotel reservations. The evaluation is being done with the help of the application of SPSS software to determine the relationship between the different variables and the status of the hotel reservation is being determined with the help of the pre-test and post-test scores. Finally, the different text mining and data mining process is being evaluated and the advantages and disadvantages of SPSS analytical tools and Excel are being determined. 
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(Source: https://exinfm.com/free_spreadsheets.html)

[bookmark: _Toc144588492]Appendix 2: SPSS Spreadsheet 
[image: A screenshot of a computer

Description automatically generated]
[image: A screenshot of a computer

Description automatically generated]
[image: A screenshot of a computer

Description automatically generated]
(Source: https://spss.software.informer.com/)
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