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Part 1
In terms of a hotel, it is extremely important to find out the decline or increase in average price which helps to understand the trends of the hotel pricing as well as helps to identify the needs or demands of the customers based on the pricing of the hotel. An excel sheet is provided which will be analysed to get the required data and Microsoft Excel will be utilized for the task. To work in Microsoft Excel, a few pre processing of the data might be needed which helps to modify the data into a form that makes the data useful for the task(Guerrero et al., 2019). For the pre processing part of the data, several functions are available which helps to pre process the data such as removing the duplicates or so(Guerrero et al., 2019). The analysis part can be done through Excel and the user friendliness of Excel makes it easier to conduct analysis of a huge dataset. The Excel Formula’s are the one that does the analysis and formulating the formulas are very easy. It takes no time to write the formula, and regardless the number of cells where the formula needs to be applied, writing the formula only in one cell is good enough(Guerrero et al., 2019). Excel allows to copy the formula in numerous cells and Excel is smart enough to make the necessary changes on the formula(Guerrero et al., 2019). Finally, the presentation part is extremely easy as there are several default graphs and charts available in Excel which can be used to present the findings of an analysis and the graphs can be modified as needed to present in the best possible form.
[image: ]
In the Excel file, a separate sheet called Sheet1 is provided where the PivotTable is available and for this task, the PivotTable can be utilized. The PivotTable makes it easier to filter out the data that is provided in the Excel Sheet which will come in handy for this task. As there is a huge number of data provided, the data needs to be filtered out so that only the data that is needed can be separated. 
 
[image: ]
First of all, the fields that are required for the analysis are considered, among them, the Arrival year and Average price are the most important fields as they will be primary data for this analysis. However, all the bookings that were made were not finalized as some of the bookings has been cancelled. The bookings that has been cancelled did not help the hotel to make any money, thus the average price do not have any impact of it. So, the booking status is used as a filter in the PivotTable, and only the bookings that were Not Cancelled will be considered for this analysis(Jelen and Alexander, 2018).
[image: ]
To find the average price, sum of average price does not help, so it needs to be changed. From the PivtoTable, sum of average price filed was modified and average was chosen for this field(Jelen and Alexander, 2018). 
 [image: ]
Just by setting the fields in the PivotTable, the rest of the calculations were automatically done by Microsoft Excel which yielded the results shown in the above table. It is found that the average price has been the lowest during 2017, and the next year, the price jumped to become the highest among the years that has been considered for this analysis. The price did not fluctuate much in the later years, as the year range 2019-2022 shows, the price fluctuated between 97-101, but none of the years had been able to cross the highest or lowest price boundary.
 
This is Pivot Chart that was created using the data provided where the fluctuation of the data of each year is shown(Jelen and Alexander, 2018).
 

Another method is needed to analyze the data and through the analysis, the same result needs to be found in order to ensure the results are valid. If the same result is found, then it can be assumed that the result found in both the methods are correct. So, to use a separate method now, the SUBTOTAL formula can be used which will make the analysis possible. The SUBTOTAL is an Excel formula which excludes the filtered out data and only considers the data that are available after filtering out(Microsoft.com, 2021). The regular Excel formulas such as SUM, AVERAGE, etc. do not consider filterting, so writing a formula that only includes the data for a specific year can become complex. Even if filtered function available in Excel is used, the usual Excel formulas will not consider the filtering, and provide results for all the data in the file. Under such situation, the SUBTOTAL formula can come in handy as it excludes the filtered out data.
[image: ]
On the ribbon, under Data, an Excel option called Filter is available which is selected in the picture above. By clicking on that option, a filter option is added on top of each column available in the file. The filter option is basically a drop down list and from that drop down list, any filter can be applied which is easy to understand and follow(Microsoft.com, 2023). From the Arrival Year column, the drop down list was chosen which showed all the years of data that are available in the datasheet. With the drop down list, only the year 2017 was chosen to get a modified data table where all the values were related to only 2017s.
 [image: ]
As shown in the picture above, all the data that are related to 2017 are available in the data table, but another filter is needed. As all the bookings that were cancelled are included in this list, so these data need to be filtered out. So, another filter was applied in the data set on the Booking status column to filter out those data that were cancelled(Microsoft.com, 2023).
 [image: ] 

By applying filter on both the columns, this is the final dataset which was achieved by the mentioned pre processing in the Microsoft Excel. At this stage, the dataset is ready for analysis which can be done using SUBTOTAL function.
The SUBTOTAL function has several options to choose from where 1 provides average value of the given column, 2 provides count of the values of the chosen column, and so on(Microsoft.com, 2021). There are options for sum, find max, minimum of the values, etc. For this task, the average function is appropriate which needs to be applied on the average price column, so 1 was chosen and the appropriate column was written down, thus the formula became 
=SUBTOTAL(1,Q:Q)
By doing so, the average of the data that are related to 2017 as well as booking status not cancelled were found and copied to this word file. To get the values for all the years, the same formula needed to be followed over and over again. Once the average of 2017 data was founded, the filters needed to be changed. On the arrival year column, the 2017 box was unchecked and 2018 box was checked which provided the data that were related to year 2018, and the booking status filter was on. The same formula was written again which provided the average value but this time the value was related to the inputs for 2018.
	Arrival Year
	Average Price

	2017
	89.40527

	2018
	103.1532

	2019
	98.05336

	2020
	101.0193

	2021
	100.8853

	2022
	97.74635


By following this method multiple times, average price for each year was found which was the aim of this report. All the values that are related to each year are presented in the above table and by comparing these average price to the values found previously in the PivotTable, it is evident that the values matches.
  
A different chart is used in this case from the previous column chart as it is considered that this chart is suitable to understand the fluctuation between the data inputs for year.\
 Part 2
All the required data are provided in a Excel sheet, but SPSS needs to be used for the required analysis. So, all the data are first copied to a new SPSS file, but the column names remain unchanged. The default column name or as called variable name in SPSS makes it difficult to understand, so efforts need to be made to change the variable names. 
[image: ]
There is a separate sheet available in the SPSS file which is named Variable View that mainly works to set the characteristics of each variable in the file. So, the name of each variable needs to be changed from here first, and automatically the data view sheet will be updated based on changes made in here‌(Gupta, 1999).
[image: ]
Based on the column names on the Excel files, the Variable names were updated on the Variable View sheet. It is expected that the data view sheet will be updated and each column name will be changed based on the changes on the variable names(Gupta, 1999).
[image: ]
As shown in the above picture, the name of each variables were updated and it has become easier to understand each column due to these changes.
To work in SPSS, the variable view sheet is extremely important as all the variable related changes will be made over there. There are several options available for each variable which needs to be defined accurately before starting to obtain the required results. 
[image: ]
This is the condition of each of the variables at the current stage and these variables will be updated. First of all, on the variable types column, the types of the variables are set as string and numeric which needs to be checked. The string type variables are those that have alphabetic inputs in them, so the variables that have those type of inputs in the data view sheet needs to be set as string(Gupta, 1999). If is found that, the default types that is set by SPSS are correct and no changes required on that column. However, the Values column need some modification for Gender and Lunch which will come in handy later on.
[image: ]
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These are two changes made in the values column which will turn the values in the data view sheet into numeric values which are required for this analysis(Gupta, 1999).
[image: ]
The Data View sheet was updated and the present form is shown in the above picture where the Gender and Lunch column was updated into numerical inputs. All the students that were Female became 0, and the males were turned into numeric 1. On the lunch column, students who were not getting free lunch got 0 and students who qualified for free lunch were turned into 1 which will come in handy later on. 
[image: ]
Finally, the measure column for the variables were modified in order to get the right type for each variable. In terms of Lunch, it can be considered that the students who are getting free lunch are more priviledged than the ones that are not getting free lunch. As both the options can be separated based on priviledged, so the measure can be set as Ordinal which refers to one option being superior to the other. In terms of Pretest and Posttest, these are basically numbers given on a scale of 0 to 100 where earning more marks means better results. As the number scale provides better result based on the value of the mark, so it can be identified as scale(Gupta, 1999). All the required changes are made at this stage, and the data table is ready for the required analysis.
On the ribbon, an option called Analyze is available which is the go to option in SPSS for any kind of analysis. On that option, the Descriptive Statistics provides a number of option that can be utilized to get the required results for this analysis, and among the options, Frequencies was the one that was chosen for the analysis(Gupta, 1999).
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The first task is to find the number of each type of Gender from the data set, so the Gender variable was sent on the right which instructed the SPSS to work on that variable. The result that was provided by the SPSS shows that there were 1056 females which are marked as 0, and the number of male are marked as 1 and the number of them is found to be 1077. 
[image: ]
For the second task, the Gender was reverted back, and Lunch variable was chosen for the analysis. By analysing this variable through SPSS, it is found that 0 or the number of people that does not qualify for free lunch is 1215, on the other hand, 1 or people that are qualified for free lunch are counted to be 918. Both of these cumulate to be 2133 which is the total number of students available in the dataset.
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For the third task, the same options can be utilized but a few feature needs to be added. By clicking the statistics option that is available on the right side, it provides several other statistical options that will come in handy in this analysis. The Mean and Median are the two options that were checked at this stage to instruct SPSS to include these analysis and provide relevant results(Morgan et al., 2004).
At this stage, the issue with Lunch Variable was found as the string type of the variable was not allowing the variables to provide the necessary result for the analysis. So, the variable was set as numeric and only the values for not having free lunch was set as 0 and having free lunch was set as 1. After this setup, the same procedure was followed to obtain the required results.
[image: ]
By doing so, SPSS was able to calculate the mean and median values for the dataset, and the mean was .43. However, SPSS have performed the calculation for Median as well only to find the median as .00.
For the next tasks, two different variable are needed to be considered, one is the Pretest and oither is the Posttest. Both of these variables are numeric and they are set as Scale type, so both of these variables can be selected at the same time to run the required analysis, and the process remains the same(Morgan et al., 2004).
[image: ]
The mean and median for each type of variables were calculated by SPSS which yielded the results shown above. 
The difference of Mean = 67.1022-54.9559 = 12.1463
The difference of Median = 68.0000-56.0000 = 12.0000
As the mean and median values were calculated automatically by SPSS and presented the values effectively, so calculating the difference of these values became easier.
As mentioned before, the Analyze option in the ribbon is good enough for any calculation in this report, so under it, classify option provides the K cluster option that is needed at this stage. The Pretest and Posttest variables was chosen to run the K cluster which will help to obtain the required results. 
[image: ]
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The K cluster was performed automatically by SPSS and the result was presented in a simple manner. The results that were found are provided in the above pictures where it is shown that only 7 iterations were required to get the required results(Ibm.com, 2021).
Regarding Data Mining, classification is a type which is mainly used for segmentation on the customer base which helps bank to segment the loan applicants based on their historical data whether they are risky or not(Gupta, 2014). The clustering is done to create groups of the customers that have the similar characteristics which helps the retail businesses to show ads and make the best out of it(Gupta, 2014). The association rule mining helps to discover the association of products which helps the ecommerce sites to increase the number of sales as well as revenue as buying one product suggests relevant product to their customers. For example, buying a toothpaste shows suggestion to buy toothbrushes which is similar and relevant to the bought product and increases the chance of buying the suggested product. The regression analysis helps to predict the future by taking into account several factors which helps a business to understand whether they need to invest more in a product or not(Gupta, 2014).The time series analysis helps to understand the time dependent data and make forecasts of the future which is related to the stock market. By this analysis, the people related to stock market can make their decision regarding buying a certain stock at a certain time or not.
Sentiment analysis refers to understanding review of the customers, and a company that sells product can understand whether they need to modify their product. The named entity recognition helps to identify different characteristics like name, location, etc. from unstructured text which is used by search engine employees to identify the names or location to help search or suggest(Jo, 2019). Text categorization refers to categorizing specific articles based on the type of the article which is taken advantage of by the news organizations to classify whether the article is related to politics or sports or so on(Jo, 2019). The topic modelling refers to identify recurring topics from the customer review which is taken advantage of by the ecommerce sites to understand the most common problem that they need to deal with. Text summarization refers to making summary of an article or post which helkps the news industry to present the main point of their article to attract the customers towards their site.
	SPSS
	Advantages
	Disadvantages

	
	SPSS can calculate several calculation automatically which helps to save time as well as reduce the possibility of error(Ipl.org, 2016).
	SPSS can be costly for many users and the trial version provides very limited option to work with.

	
	The dataset that SPSS can work with is almost unlimited so the performance issue does not arise based on the number of data.
	The data cleaning option available in SPSS are very limited and may not be able to satisfy the needs(Ipl.org, 2016).

	
	SPSS is user friendly and all the analysis related options are easy to find and understand.
	SPSS requires several tasks to be done before running even a simple calculation which makes SPSS less productive.

	Excel
	Advantages
	Disadvantages

	
	Excel interface is very user friendly which makes it easier to learn for the first time(Javatpoint, 2021).
	The statistical capability of SPSS is very limited as it can only work with the options available in SPSS.

	
	The data manipulation option that is available in Excel is practically limitless.
	Advanced automated data analysis options are not available(Javatpoint, 2021).

	
	Excel is suitable to run on any computer regardless the power of the computer(Javatpoint, 2021).
	Knowledge regarding creation of complex formulas are needed to work with Excel(Javatpoint, 2021).
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