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Task 1
Average Price Change per year based on Room Reservation 
	Room Reservation Type
	2017
	2018
	2019
	2020
	2021

	Room_Type 1
	88.63
	97.82
	91.81
	98.62
	93.48

	Room_Type 2
	75.05
	91.52
	82.40
	62.00
	95.00

	Room_Type 3
	32.50
	112.69
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Room_Type 4
	92.57
	128.60
	130.48
	123.52
	128.42

	Room_Type 5
	67.52
	126.97
	#DIV/0!
	129.88
	184.67

	Room_Type 6
	165.40
	185.28
	170.90
	171.10
	170.45

	Room_Type 7
	27.10
	166.95
	214.76
	209.67
	102.50



To compute the daily price change per year of different Room type reservations, the AverageIFS condition is used to analyze the price change based on two criteria which are Arrival Date and Room type Reserved. There were no type 3 room bookings in the years 2019, 2020, and 2021 (Gormsen and Koijen, 2020). To showcase more about the increase or decrease in the price change between 2017 and 2021 of different room types reserved below-presented table to showcase the net changes from 2018 to 2021. To critically analyze the average price change per year in different room types below is a detailed explanation based on the demand and price change analysis. 
Room Reservation type 1 change: based on the data above the average price of the reservation type 1 room was lowest in the year 2017 and the same peaked in the year 2020. This states that the price change of room type 1 saw up and down fluctuations from 2017 to 2021 (Abrate et al., 2019). In the current period, the price decreased from 98.62 to 93.48 stating that there may be a decrease in the demand for the reservation of the type 1 room. Room Reservation type 2 changes: The average price change data of room reservation type 2 states that the demand for rooms was lowest in the year 2020 and highest in the subsequent year 2021.
 Based on the analysis the average price change rises up to the year 2019 and significantly dropped in the year 2020. Room reservation type 3 change: This reservation room type is crucial in the above data set as the above table reflects word #DIV/0! In all three consecutive years. This means that there were no bookings for room reservation type 3 which may be justified by a sudden increase in the price from 32.5 in 2017 to 112.97 in 2018. Hence, there was no demand for the reservation of room type 3 from 2019 to 2021 (Garnett et al., 2021). Poor quality of the rooms or availability of the substitute of room type 3 at the same price may justify the zero booking of room type 3 in three consecutive years from 2019 to 2021.  Room Reservation Type 4: The Average price change of room reservation type 4 significantly increased from year 2017 till 2019 and after that, it dropped down in the subsequent periods. This reflects that there was an increase in demand for only 3 years and due to such increased demand, the prices rose which led to a fall in demand for room reservation type 4 in 2020 and 2021 respectively. 
 Room Reservation type 5: Based on the average price of room data presented above there were no bookings for this reservation room type in the year 2019, however, these nil bookings in this stated year cannot be justified by price change as the average price change was increased in the subsequent years i.e., the price rose from 129.88 in 2020 to 184.67 in 2021 (Little and Rubin 2019). Yet there are a few possible reasons which may justify the zero booking which may be a decrease in the quality or availability of better substitutes.  
Room reservation type 6 change: There was high demand for room type 6 with an average price of 165.40 which peaked in the year 2018 with a 20.12 price change. However, in the subsequent years, there is a decline in the price change of room type 6 i.e., based on the graphic analysis from 2019 to 2021 the room type 6 price remained constant with little deviation.  Room Reservation type 7 price change: This last reservation room type reflects the premium quality in the sample set as the price change from 2018 to 2021 was the highest among other room types and was constant throughout the years (Little and Rubin 2019). This reflects that these room reservations were from high net worth individuals or families who are willing to spend more even if the hotel reservation room prices rise.
IF Analysis of price change
	 
	Increase or Decrease in Average Price
	 
	 
	 

	Room Reservation Type
	2018
	2019
	2020
	2021

	Room_Type 1
	Increase
	Decrease
	Increase
	Decrease

	Room_Type 2
	Increase
	Decrease
	Decrease
	Increase

	Room_Type 3
	Increase
	#DIV/0!
	#DIV/0!
	#DIV/0!

	Room_Type 4
	Increase
	Increase
	Decrease
	Increase

	Room_Type 5
	Increase
	#DIV/0!
	#DIV/0!
	Increase

	Room_Type 6
	Increase
	Decrease
	Increase
	Decrease

	Room_Type 7
	Increase
	Increase
	Decrease
	Decrease



Room Reservation type 1: Room type 1 saw an increase only in the years 2018 and 2020 based on the what-If analysis conducted in the above table. The increase is highlighted by the green colour showing that the net increase in the following year was greater than the average price in the prior year and the red colour for the period where the average price in the following year was lower than the prior year’s average prices of room type 1. Room Reservation type 2: there was only an increase in the average prices of room type 2 only for the year ending 2018 and 2021, apart from this the average prices were lower than the prior year’s prices in years 2019 and 2020 based on the what-if analysis (Little and Rubin 2019).  
Room Reservation type 3: As there is only 1 year of data available for room reservation type 3 there was only a net increase in the average daily price of this room type only in the year 2018, however, due to nil bookings in the subsequent years there was no increase or decrease as computed by what-if analysis.  Room Reservation type 4: Based on the data set apart from 2020 all three years that are 2018, 2019 and 2021 saw an increase in the average prices in this room reservation type which is highlighted in green colour and only reported a decrease in the price in the year 2020 highlighted by the red color (Garnett et al., 2021).
Room Reservation type 5: Due to zero booking of this room type in 2019, what-if analysis failed to compute the increase or decrease in the average prices of two years that are 2019 and 2020. However apart from these two years rest of the years 2018 and 2021 saw an increase in the average prices highlighted in green color. Room Reservation type 6: Room type 6 and Room type 1 followed the same price fluctuation pattern even though their average prices are not the same, this reflects that there is a positive relation between them in terms of price change from 29018 to 2021 (Garnett et al., 2021). 
Room Reservation type 7: The average price change increased only in two years from 2018 to 2019 which decreased in the subsequent years. Showcasing that to cope with the fall in demand the average price of the room reservation type 7 had to fall in order to cope with the stated demand rate.  The lowest increase in the average price change is reported in the year 2020, whereas, in 2018 all room types reported an increase in their average price. Based on the given dataset there was an increase in all 7 reserved room types of the hotel in 2018 from 2017 as stated above. In the year 2019 apart from room served types 4 and 7 all rooms type saw a decrease in price as can be in the above table, however the #DIV/0! This reflects that there is no price change as there is no data available in the data set which means there were no bookings in the year 2019 which justifies nil increase or decrease in the above table (Garnett et al., 2021). 










(Source: By Author, 2023).
To graphically showcase the daily price fluctuations in the room reservation price the above-presented graph demonstrates the increase and decrease in the average prices based on different room reserved types. As can be seen, only room type 3 and room type 5 had zero bookings in the years 2019 and 2020. Based on the graphical presentation above there is an inverted head and shoulder pattern noticeable in the year 2019 which states a trend reversal pattern which can be either bullish or bearish in nature (Garnett et al., 2021).
 Based on the visualized data above the trend pattern is bullish for the year 2019, however, the same pattern is also showcased in the year 2017 but here, in this case, the trend pattern is reflecting a bearish trend which means after the breakout period the price eventually dropped. Apart from a graphical representation of the trend pattern of all 5 years, the year 2019 has the highest average price despite significant fluctuations. Whereas the year 2017 saw the sharpest decline in the average price of hotel room type 7 (Abrate et al., 2019). Bar lines touching the x-axis are not included in the interpretation as there was no data available on the room bookings which might justify the average price fluctuations.

Task 2
Male and Female Ratio 
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In the following data set the proportion of male and female students was almost equal in the school i.e., the male ratio was only 1% higher than the female ratio of 49.5%. 
Ratio of Student qualifying and not qualifying for reduced / free lunch.
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Based on the pie chart computed using the SPSS software 1215 students do not qualify for the reduced / free lunch whereas, the rest of the 918 students are eligible for the reduced / free lunch in the school. This reflects that only half of the school students including both male and female students are not eligible or have not opted for reduced / free lunch (Javanmard and Soltanolkotabi, 2022). 
Average student not qualifying for the reduced / free lunch.
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On average about 57% of the total students do not qualify for the reduced / free lunch whereas the remaining average of 43% of the total students qualifies for the reduced / free lunch (Manusov et al., 2023). For the computation of median 1 is denoted for does not qualify and 0 is denoted for qualify, thus the calculation states that the data set does not qualify as median (Shepelev et al., 2020). 
Mean and Median Difference of Pre-Test and Post Test
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The difference in the average of both variables can be calculated by: 
Mean of Posttest – Mean of Pretest
= 67.1 – 54.96
= 12.14
To assess the net difference between the median of both variables:
Median of Posttest – Median of Pretest
=68 – 56 
= 12
K-Mean Clustering
K-mean clustering is done on SPSS to achieve precise predictions using the software algorithms. With the help of K-Means Clustering the software can group the clustered data that share similarities into one group and create divisions among them for better understanding of beliefs between 2 or more variables (Yuan and Yang, 2019). The K-Means clustering of the school student data set was conducted on the pretest and posttest scores of the students. 
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The above K-Means Clustering test on SPSS reflected the regressions between 2 variables that are pretest and posttest to assess how the data is clustered around the graph. The above ANOVA table states the homogenous nature of both variables and states perfect correlation characteristics between both of them. The cluster membership of both the variables states that pretest scores and posttest scores are somewhat likewise to each other in nature (Yuan and Yang, 2019). 

 Types of Data Mining and Text Mining Methods
Classification: this data mining method is used for the purpose of distinguishing the data sets into categories and classes. By doing this this data mining method can analyze and examine the behavior of the data sets within the group with the help of a two-way process i.e., the Learning step and the classification step.  For Example, this data mining method is primarily used by credit cards or financial institutions to detect ongoing finance fraud in the market (Xiao et al., 2022). This classification method analyzes past fraudulent transactions and classifies new credit card transactions based on the trend data and historical data mined.
Clustering method: This method is somewhat like the classification method but here clusters are made to showcase the homogenous nature and characteristics of the data set. The process is also referred to as the segmentation of the data into clusters based on their nature (Zschech et al., 2020).  For Example, the clustering technique is primarily used by big retail firms and e-commerce businesses for which they use this method to make a group of clusters of different customers with homogenous preferences and tastes . They did this by analyzing their search activity, past purchase orders, and frequency of their purchase and putting data in the clustering data set to get the list of individuals sharing similarities. 
Regression Analysis: this data mining method is used for the purpose of understanding the relationship between two or more variables in the data set (Zschech et al., 2020). For the purposes of regression analysis, it takes two variables and labels them as independent and dependent to assess the effects of changes in the independent variables on the dependent variable.  For Example, insurance companies and other large banks assess the relationship between interest rates and the effects on the lending ratio of the customers and also take into account other external factors while determining the strong relationship between interest rates and the loan lending ratio (Xiao et al., 2022). 
Text Mining Methods
Sentimental Analysis: This text mining method analyzes the sentimental values behind the written text to determine whether the written text expression is positive or negative or neutral in nature. For Example, Social Media Platforms like Instagram, YouTube, and Facebook use sensitivity analysis to determine the sentimental values of the targeted audience to check the nature of the content being posted on the platform and check whether the audience’s sentimental values are not being hurt by the post (Antons et al., 2020). 
Topic Modelling: Like Financial modelling, the topic modelling technique also summarizes and organizes the textual information in large volume to understand the hidden patterns behind the text and assign documents according to the topics discovered and use these assigned annotations to understand each textual information. For example, large content creation firms use this technique for the purpose of understanding the large volume of feedback from customers. They extract the information to understand the customer’s tastes and preferences regarding their product and services (Antons et al., 2020). 
Text Classifications: This Text Mining technique is used for the purpose of classifying the textual information based on categories based on positive and negative factors. For Example, Messaging and mail service-providing companies use this method for the motive of classifying mail and messages as spam and threat to protect the privacy of the account holder and the service user. 
Merits and Demerits of SPSS and Excel
Merits of SPSS
For the purpose of precise and accurate data management, SPSS is the most powerful statistical tool with immense capabilities for understanding and analyzing data. It has embedded advanced features like enhanced visualization tools which help in supporting the complex and difficult-to-understand data for modelling purposes (Al-Khaiat et al., 2022). The advanced SPSS tools help in research purposes and help the researchers in determining the advanced and complex relationship between datasets and help them to make statical predictions to facilitate strategic decision making. It also comes with a simulation feature to run the model based on several factors which can be inputted by the researcher to determine the conditions of the data set based on variables in the environment. 
For Example, Big Data analysis can benefit from the use of SPSS as it will enable them for visualizing and manipulating big complex data making it suitable and understandable for research purposes. 
Demerits
The major disadvantage of using SPSS is that it is not that flexible in terms of spreadsheet modelling as it is limited to providing an inclusive range of statistical tools and techniques for advanced calculations. For the purpose of advanced modelling techniques and tools, Excel is the best go for researchers. Moreover, using SPSS can be tough for beginners as it requires specialized knowledge of using the software and may be time-consuming for the novice researcher, that is why many researchers prefer excels on the first go instead of SPSS (Al-Khaiat et al., 2022). 
For Example, Researchers can face difficulties when using this software when there is a task required to make statical spreadsheets and make also include non-statistical manipulation of the data set. 
Merits of Excel
The best functionality of using Excel is that it provides flexibility in importing and exporting the data in its relative apps and software such as PowerPoint and Word which make it easy for the researcher to present the analyzed data in a more presentable manner. Excel package comes with Visual Basic for Application tool and Macros Tool which helps the researcher in creating automotive functions, building interactive dashboards for presentation purposes etc. For Example, financial analysts use Excel for financial modelling purposes to determine and forecast the finances of the company which only can be achieved using Excel and with VBA embedded in the software the analysts can present data in an interactive way to provide more insights of the report (Antons et al., 2020). 
Demerits of Excel
When researchers conduct and use Excel for the purpose of statistical analysis that may require performing a certain task which may not be available in the Excel software. Statistical visualization analysis of SPSS is more advanced than Excel as it is more concerned with statistics whereas Excel is more primarily concerned with general purposes (Antons et al., 2020). For Example, a Researcher may fail to achieve statistical analysis of the data set during a complex situation where more advanced tools and techniques may be required to showcase the visualisation of the data set before which a large sample set had to be statistically examined and analyzed which may be time-consuming for the analyst and the researchers. 
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Average Price Fluctuation 
2017	Room_Type 1	Room_Type 2	Room_Type 3	Room_Type 4	Room_Type 5	Room_Type 6	Room_Type 7	88.625778114350609	75.048671328671347	32.5	92.570116504854397	67.516666666666652	165.40335937500004	27.104166666666668	2018	Room_Type 1	Room_Type 2	Room_Type 3	Room_Type 4	Room_Type 5	Room_Type 6	Room_Type 7	97.82259203251337	91.522335907335901	112.6875	128.59795000000057	126.96865217391304	185.27805309734484	166.95007462686559	2019	Room_Type 1	Room_Type 2	Room_Type 3	Room_Type 4	Room_Type 5	Room_Type 6	Room_Type 7	91.813656716417881	82.403333333333336	0	130.47742857142856	0	170.89499999999998	214.76	2020	Room_Type 1	Room_Type 2	Room_Type 3	Room_Type 4	Room_Type 5	Room_Type 6	Room_Type 7	98.62090322580643	62	0	123.51527777777778	129.88	171.1	209.66499999999999	2021	Room_Type 1	Room_Type 2	Room_Type 3	Room_Type 4	Room_Type 5	Room_Type 6	Room_Type 7	93.483612903225819	95	0	128.4182142857143	184.66500000000002	170.45	102.5	
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