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The task in this part is to find out the average price each year and to do that, Microsoft Excel will be utilized. A Microsoft Excel file containing the data of the hotel is provided which will be utilized to obtain the required results. To start with the data, formula needs to be developed which can help to obtain the average price, and the number of data that are provided can make it difficult to calculate the average data. The objectives can be achieved with relative ease by utilizing the IF formula so that is the first step.
=IF (VLOOKUP (2017, J2:Q2,8,FALSE),Q2,"")
This is the IF formula that has been written on a new column with the goal to separate the price data of year 2017, and the first data has been successfully obtained in the new column (Cheusheva, 2023).
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In this picture, the data is presented in the new column which column will contain all the price data that are related to 2017.
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By copying the same formula downward with necessary changes, CTRL+D has been pressed which has provided data as #N/A because Lookup formula could not find 2017 in the J column. However, it is an issue because the data that are present in this column can not be added up due to #N/A. So, the approach fails at this point and the #N/A needs to be removed.
=IFNA (VLOOKUP (2017, J2:Q2,8,FALSE),"NO")
To solve the issue, the formula has been updated as shown above and the correct data has been found, and copying the formula downward is also providing required data (Corporate Finance Institute, 2023). IFNA is a formula that is dedicated to remove errors from the cells, as VLOOKUP formula was providing errors, IFNA has been included in the formula (Corporate Finance Institute, 2023).
[image: ]
The formula has been copied throughout the column using CTRL+D, and the data which are related to Year 2017 has been successfully obtained in this new column (Causal.app, 2023). The data that are not related to Year 2017 provided with a word “NO” and the advantage of it is that sum formula will not include the cells written as word but will provide with the summation value.
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The formula has been applied on various cells to obtain the data for different years which is shown in the above picture.
=AVERAGE(T:T)
Average is an Excel formula that can find the mean value of a dataset, and the mean value required in this task is of each year (Microsoft.com, 2021a). So, the above shown formula has been used to find the average value of year 2017, and the same formula can be applied for other years as well.
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As shown in the above picture, the average value of year 2017 has been found which is 90.049854.
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Using the same formula for each year, the values has been obtained which has provided the values shown in the above picture.
	Average of 2017
	Average of 2018
	Average of 2019
	Average of 2020
	Average of 2021
	Average of 2022

	90.049854
	106.4527
	101.7813
	105.3399
	101.2333
	101.4992


All the average values for each year are presented in this table which were found using the average formula.


A PivotTable is an integral part of Microsoft Excel that can utilize a dataset to find necessary information from the table. In the case of this dataset, a PivotTable has been created and provided in the file that will be helpful to find the average value for each year (Microsoft.com, 2023). 
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This is the PivotTable that is provided where data is being shown regarding children number and adult number, but these data are not relevant to this task, so these data will be removed (Microsoft.com, 2023).
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Before changing the data, the sheet has been refreshed to ensure that the data has been obtained in the PivotTable correctly. As the sheet is created previously, it is better to refresh the data (High, 2023). In this case, the result of the children and adult number has changed significantly after refreshing the sheet which means that the previously shown data was incorrect (High, 2023). As all the data has been refreshed, the PivotTable can provide the correct result at this state.
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These are the PivotTable fields that are available which needs to be utilized to obtain any required data. At the top, there is a field where the name of the variables with a tick box can be seen, and ticking on those boxes, the variables will get selected for use. 
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Arrival Year and Average Price has been selected which has values on the left of the screen as shown in the above picture. However, both of these have been counted under Values field, and both of them has been summed up. So, necessary changes need to be made so that the required results can be obtained. 
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The Arrival Year variable has been dragged from Values to Rows which have provided data for each year separately, this is needed for this task, however, the value of the average price is still adding up which is incorrect. The price value needs to be average so necessary changes need to be made.
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By clicking on Sum of Average Price, Value Field Settings has been selected which has provided with this new tab where the Sum of Average Price was written as Custom Name because the data was being added up (Michaloudis, 2021). Instead of sum, average has been chosen which have changed the name to average of average price which is required for this task (Michaloudis, 2021). By clicking ok, the values will turn into Average which will provide with the required value.
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	Average of Average price
	 

	Arrival year
	Total

	2017
	90.0498541

	2018
	106.4527274

	2019
	101.7812994

	2020
	105.339899

	2021
	101.2333333

	2022
	101.499242

	Grand Total
	103.4235391



By comparing these values with the values found in the previous method, it can be stated that the values are correct.

A graph has been created with the data that has been obtained regarding the average values. By reading this graph, the ups and downs regarding the average price each year can be understood. This is a line chart which is great for showing the trends that exist within the data (‌Walkenbach, 2007). 
By studying it, it can be seen that, the lowest point of the graph has been located in 2017 that means the average price of the data was lowest during this year. Since then, the average price has been raised significantly as no other data and be found less than 100 where as the average price was only 90 during the year 2017. The next year is very significant as the average price suddenly jumped from being 90 to 106.4527274, and more importantly, the value has been the highest during the year 2018 (‌Walkenbach, 2007). The sudden average price increase of this scale has not been found on any other year, and the average price above 105 has been found only once apart from 2018 which happened during the year 2020 (‌Walkenbach, 2007). Another significant trend that has been observed from these data is that the price drops and raises year by year, so if the average prices are low on each odd year, and the prices has been increased on the next year which is an even year as shown in the chart.
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In the SPSS, the data that is provided in the CSV data is inputted in the SPSS file which is provided with the data that is shown in the above picture. By inputting the CSV data, the lunch data, gender data, etc. has been inputted as numerical numbers which will be helpful for making the required calculations using the SPSS software (‌Cronk, 2017).
Some important fact that has been identified is that the lunch data has been transformed into numerical data based on the whether the student is entitled to free lunch. If yes, then the student has been turned into a numerical value 1, and the students who are not entitled to it have been turned into 0. Similar case can be seen regarding the gender of the students as the Female students has been converted with the numeric value 1, and the students with male gender has been turned into 2 (‌Cronk, 2017). These values will be significant throughout this calculation, so the values are presented beforehand.
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This is the other sheet called Variable View in the SPSS where SPSS allows us to define each variable from various criteria. The significant criteria here is the measure tab where some variables are defined as scale whereas some variables are defined as nominal. The variables that contain text may contain nominal measure as it will not create an issue regarding the calculation. However, numeric values such as the pretest and posttest values have been defined as scale and the reason behind it is these are numeric values that will come into play at later stages. Only one change has been made here which is the lunch value, and the measure of this variable has been changed from being nominal to ordinal because the students that are getting free lunch can be more privileged than the ones that are not getting free lunch (Statistics How To, 2021).
As the file is ready for analysis, SPSS provides the opportunity to click on the calculation that is required so that SPSS can run that calculation and present the result. An option can be seen above called Analyze which will be useful for this task as several analysis needs to be performed throughout this task. Under Analyze, Descriptive Statistics is the option that can be used to meet multiple requirements in this task (‌Meyers et al., 2013). For the first task where the number of male and female students need to be found, the “Frequencies” option will come into play (‌Meyers et al., 2013).
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This is the tab found using the above-mentioned options where the variables are shown and can be selected one by one. There is an arrow showing downward that is available so that the selected value can be shifted on the right tab. SPSS will only work with the values that are available on the right tab (‌Meyers et al., 2013).
[image: ]
By sending the Gender variable on the right tab and clicking ok, SPSS has made auto calculations that have provided with the results shown above. It has been found that there is total 2133 students, among them, 1056 students are female, and the number of male students are higher as number of male has been found out to be 1077.
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Using the same process, values need to be found for Lunch Variable which needs to provide the data regarding the number of students who are or are not getting free lunch.
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By selecting Lunch Variable under frequency, this is the result table found where it can be seen that 1215 students are missing out from free lunch, yet there 918 students are getting it.
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From this frequency tab, mean and median can also be found but SPSS needs instruction whether to calculate mean and median of the data (Stangroom, 2019). An option named statistics can be seen on the right of the frequency tab called Statistics which can be utilized in order to obtain any statistics related data (Stangroom, 2019).
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By clicking on Statistics, this is the tab that comes up where there are percentile values central tendency, dispersion, etc. available with tick boxes. As only mean and median is needed to be found for this task, these two have been selected.
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The mean and median have been found using the above-mentioned options and shown in the above picture. The mean and median data that is shown here are basically representing the students whether they are getting free lunch or not. The mean data has been found to be 0.43 whereas no median data exists regarding the lunch variable.
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In the next part, the mean and median difference need to be found for two different variables, so those variables have been selected at the same time, so that there values can be calculated (Stangroom, 2019). The mean and median data can be found separately, but it will increase the repetitive tasks so both variables are selected at the same time.
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The mean and median for two different variables have been found by SPSS, and SPSS presented the values in two different columns.
The difference in terms of mean = 67.10 – 54.96 = 12.14
The difference in terms of median = 68 – 56 = 12
The difference that exists in terms of mean and median has been found which is shown here. The difference between the mean values is larger than that of the median values.
At this part, an example of clustering is required and as mentioned above, the analysis related tasks are done using the Analyze option. Under Analyze, classify option is available which can be utilized to obtain additional options, and from there, K means cluster has been chosen which provided with the below tab (Ibm.com, 2021).
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For clustering, numerical values will be chosen which in this case are pretest and posttest which will be used for the required calculations.
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None other values are being changed from the one that is provided by default and pressing ok will provide with the results obtained form K means cluster.
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These are the results that SPSS has provided by performing K means cluster where it can be found that 7 iterations were required.
	Data Mining Methods
	Description
	Real-World Examples in Business

	Association Rule Mining
	Identifying patterns in data to establish relationships and associations between variables (Kantardzic, 2011).
	In a supermarket, identifying associations like Customers who buy diapers are likely to purchase baby wipes, for targeted promotions and product placements.

	Clustering Analysis
	Grouping similar data points together to uncover inherent structures in the data (Kantardzic, 2011).
	Segmenting online users based on behavior, enhancing the user experience by personalizing content delivery in online platforms.

	Classification Algorithms
	Assigning predefined categories to data based on its characteristics and features.
	Fraud detection in financial transactions by classifying transactions as normal or potentially fraudulent based on historical data patterns.

	Regression Analysis
	Modeling the relationship between a dependent variable and one or more independent variables.
	Predicting demand for a new product based on factors like advertising expenditure, market trends, and competitor activities in the consumer goods industry.

	Time Series Analysis 
	Analyzing temporal data to identify patterns and trends over time (Kantardzic, 2011).
	Forecasting energy consumption patterns for optimizing resource allocation and energy distribution in smart grids for utilities.



	Text Mining Methods
	Description
	Real-World Examples in Business

	Named Entity Recognition (NER) 
	Identifying and classifying named entities (such as names, locations, organizations) in text data (‌Jo, 2019).
	Extracting key information from medical records for efficient healthcare data management and improved patient care coordination.

	Sentiment Analysis
	Determining the sentiment expressed in text data, typically focusing on positive, negative, or neutral tones.
	Analyzing customer reviews in the hospitality industry to understand guest satisfaction levels and enhance overall service quality in hotels and restaurants.

	Text Classification
	Assigning predefined categories or labels to text data based on its content (‌Jo, 2019).
	Categorizing legal documents during e-discovery processes to expedite the review of large volumes of legal documentation by law firms.

	Topic Modelling
	Uncovering hidden topics within a collection of documents to identify prevalent themes.
	Analyzing customer support chat logs to automatically categorize and prioritize common issues, improving response times in the service sector.

	Text Summarization
	Generating concise and coherent summaries of text data, condensing large volumes of information (‌Jo, 2019).
	Automatically summarizing research articles in the pharmaceutical industry, aiding researchers in reviewing relevant findings for drug discovery and development.



	Aspect
	SPSS
	Excel

	Data Analysis and Statistics
	SPSS is specifically designed for statistical analysis which offers a wide range of statistical functions (Abbott, 2014).
	Excel has basic statistical functions, and it can handle simpler analyses, but may require additional add-ins or formulas. 

	Data Entry and Manipulation
	SPSS is not as user-friendly for data entry and basic data manipulation tasks. It is primarily focused on statistical analysis rather than data management.
	Excel is widely used for data entry, cleaning, and manipulation. Its spreadsheet format makes it easy to input, organize, and clean data (Abbott, 2014). 

	Graphical Representation
	SPSS provides a range of advanced charting options for data visualization that can be utilized within a minimal time to obtain the result (Abbott, 2014).
	Excel offers a variety of charting options and is generally more user-friendly for creating basic charts. 

	Ease of Learning and Use
	SPSS has a steeper learning curve, especially for individuals without a background in statistics. However, it is designed to be intuitive for statistical analysis (Abbott, 2014).
	Excel is widely used and known for its user-friendly interface. Many users are already familiar with Excel for general spreadsheet tasks, making it more accessible to a broader audience.

	Cost
	SPSS is a specialized statistical software that typically comes with a higher price tag. Licensing fees for SPSS may be a consideration for individuals or organizations with budget constraints.
	Excel is often more cost-effective, especially for users who already have Microsoft Office licenses. It is widely available and doesn't incur additional costs for statistical analysis if the required functions are within its capabilities.

	Data Capacity
	SPSS is designed to handle large datasets efficiently. It can manage and analyze extensive data with ease.
	Excel has limitations on the size of datasets it can handle because if large datasets are inputted, it may lead to slower performance (Abbott, 2014).
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