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A huge dataset regarding a hotel reservation has been provided, and the data is provided through a Microsoft Excel file. In this file, there are several columns that provides important information through the column headings that are written. Also, there are a number of rows that are provided, and through inspection, it is found that there are 36275 row of data that is provided. The value that needs to be found is average price which is easy to calculate but the number of data that is provided makes it complex to calculate manually. Moreover, the average price needs to be obtained for each year, and the year data is not sorted in the file. So, strategic approaches will be required to obtain the required result, and Microsoft Excel is a great tool to do that. There are a number of methods that can be utilized to obtain the required result, and the simplest methods will be applied throughout this task so that the project can be kept simple, and the required results can be obtained effectively (Jeschke et al., 2011).
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To select all the data at once, the shortcut available at Microsoft Excel is pressing Ctrl and A at the same time (Jeschke et al., 2011). By selecting all the data, the a PivotTable can be created in the Excel file which is an effective method of analysing the data quickly. PivotTable is a feature that is available at the Microsoft Excel which allows the user to select variables, and based on the selected variable, the Microsoft Excel makes the required analysis (Jeschke et al., 2011). It is an effective method that can be utilized in this project to obtain the average price of the hotel reservation data for each year. By going to Insert, PivotTable & PivotChart option was selected which has provided with a new sheet which is shown in the above picture. It can be seen that Microsoft Excel has been able to effectively identify the variables that are acting in this file, and presented those variables on the right hand margin (Bruzzese, 2007). The name of each variable is presented on that field, and each variable can be selected with a tick mark which will instruct the Microsoft Excel to run the analysis based on those variables. Also, these variables can be utilized in various ways, and the instruction regarding which way to follow is also shown on the right margin at the bottom corner. There are four different fields available over there, and by inputting the variable name on these fields, the related analysis can be obtained effectively.
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By selecting, arrival year and average price, both the data has been inputted as Σ values, and the reason behind it is that both the variables contain only numeric values (Cheusheva, 2023). However, it has not provided with the result that is required for this task, so some changes are required on the PivotTable.
[image: ]
The Arrival Year data was dragged and placed on the Axis (Categories) which has instructed Microsoft Excel to show the data based on each year (Bruzzese, 2007). So, the data on the PivotTable as well as the PivotChart has changed accordingly (Excel-easy.com, 2023). Once done, it is found that, the data are classified for each year, still the issue remains as to the result is being shown as sum, not as average. 
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By clicking on the Sum of average Price on the Σ values field, several options were obtained which can be utilized to obtain the required value (Cheusheva, 2023). The value needed at this stage is the average, so from the list, average was selected.
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As average was selected, the average price for each year has been shown on the table, and the graph has been automatically updated. This way, the required values and graphs were found, but a major issue remains. The analysis was done automatically, so it needs to be ensured that if the calculations were made correctly (Excel-easy.com, 2023). To do that, there is an option to refresh the data, and if refreshing the data provides the same result, then the data becomes more reliable (Trump Excel, 2016).
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Simply refreshing the data, the changes obtained from here is significantly different (Trump Excel, 2016). The current data that is being shown on the PivotTable and PivotChart is the correct one as the data has been refreshed.
As second method, there are several methods that can be utilized to obtain the required result for this task. For this task, the Excel Formulas can be utilized, and there are a number of formulas that can be used to obtain the result for this method. There are several formulas suggested in the instruction, but the number of formula that can be used in this case is limitless (Galesso, 2017). The formula is made based on the result that is to be obtained, and in this case, the task is to obtain the average data. To obtain average, there is an average formula available at Excel which can directly find the average value. However, writing average value will give the average of the whole column which is not required because the values need to be found for each year (Galesso, 2017). So, it can be understood that average values will be applied, but some necessary changes need to be made.
The first method that was being considered is sorting the dataset based on year, so that the number of rows for each year can be identified manually and inputted in the average formula (Korol, 2022). However, it did not seem like a useful method as the manual input will require a huge time due to the size of the dataset (Korol, 2022). So, it was decided that only the automatic formulas will be utilized where the data can be averaged out with as less manual work as possible. 
At that point, another formula was being considered which is the IF formula where several conditions can be set that can help to obtain the result. IF basically is an statement where several criteria and requirement can be set for Microsoft Excel to analyse, so that the required result can be easily obtained (Korol, 2022). So, it was decided that IF formula will be required, but there were other issues that came up. IF formula can be written, but then the Average value will not be calculated.
By going through the literatures again with the aim to find a solution for this problem, it was found that, there is a formula called AverageIF (W3schools.com, 2023). This is basically a fusion formula where IF and Average has been placed together, so that both the data can be obtained without following further steps (W3schools.com, 2023). It was decided that this is the formula that can be utilized to obtain the result within the minimal steps.
=AVERAGEIF(J:J,2017,Q:Q)
This is the AverageIF formula where the first input is range that means the range that needs to be compared to a value or a text (W3schools.com, 2023). The second input is the criteria which needs to be found on the first input (W3schools.com, 2023). The final input is basically the instruction regarding from where to obtain the result. Based on the range and criteria, the result will be calculated and provided (W3schools.com, 2023).
As the formula shows, the first input is J:J, that means the formula will first analyse the whole J column which is the Arrival Year column. On that column, the criteria is shown as 2017 htat means the formula will look for value 2017 on the J column so that the formula can move forward. As the 2017 data is found on the J column, it will take the value that is provided on Q column which basically is the Average Price column. By going through the whole column, the values will be collected that satisfy the requirements set in the formula. Once done, all these values will be averaged out to provide the outcome.
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The 2017 average value has been obtained with the help of the formula that is shown above. As it is done, now the same steps can be followed to obtain the average for other years consecutively. 
=AVERAGEIF(J:J,2018,Q:Q)
=AVERAGEIF(J:J,2019,Q:Q)
=AVERAGEIF(J:J,2020,Q:Q)
=AVERAGEIF(J:J,2021,Q:Q)
=AVERAGEIF(J:J,2022,Q:Q)
These are the formula that were written for each year, and the required value was obtained. The values are shown in the below picture.
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Here all the values for each year are shown, and the values matches exactly the values found in the first method.

To understand the data, it can be seen that the highest price for arrival year took place during 2018, and other years may have come close, but an average price of that high was not obtained again in any year (‌Carlberg, 2014). 2017 can be marked as a year when the average price was the lowest, and in no other year, the data came to this low (‌Carlberg, 2014). 
For this part, a set of student data is provided, and there are multiple variables that exists within the dataset. If the dataset was minimal, all the calculations would have done manually. However, the huge dataset makes it necessary to use some sort of software that can help to obtain the result. The aim of the task is to find various information from the student data that is provided.
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For this part, IBM SPSS software needs to be utilized, and in the software, there are several functions that can make the job easier (Salcedo and McCormick, 2020). However, setting the SPSS software so that the data can be utilized effectively can consume time as SPSS needs to be able to tell the difference between the values so that the required analysis can be made with IBM SPSS (Salcedo and McCormick, 2020). 
The excel file that is provided has been downloaded so that it can be inputted in the IBM SPSS. IBM SPSS can work with various types of file format for example Excel, CSV, etc. which makes the software very handy. With the help of IBM SPSS, the data can be analysed as needed so that the required results can be obtained (Salcedo and McCormick, 2020).
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The Excel file was imported in the IBM SPSS which has provided with this tab where the necessary instructions are provide, for example, “read variable names from first row of data” has helped the IBM SPSS to identify the variable names automatically (Cunningham and Aldrich, 2011). Also, a preview of the dataset is being shown in this tab, and if the preview shows wrong results, then necessary steps can be taken.
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Just pressing ok has inputted all the data in the IBM SPSS as shown in the above picture which has reduced a huge time required to do these steps. It can be seen that the Gender and Lunch columns are written as text, but based on the instructions, several calculations needs to be made from this data, so these data needs to be turned into numeric values.
Tansform > Automatic Recode is the option that is available in the IBM SPSS and can be utilized to obtain the required result (Cunningham and Aldrich, 2011). The variable that needs to be transformed has been marked, so the task remains is to transform the data as needed.
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A new column will be created with the name “GenderinNumeric” where the Gender data will be set as Numeric so that it can be utilized for various calculations (Cunningham and Aldrich, 2011).
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As shown in the picture, female =1, and male = 2 was set in a new column that is set as GenderinNumeric, and will be helpful for the tasks.
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The last column is the newly added one, and the data inputted in this column can be directly compared with the ones on the original Gender column. Some values has been manually checked to ensure that the obtained output is correct.
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The same method has been followed for the Lunch data, and a new column has been created for Lunch as well.
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These are the two new columns created, so the required columns have been obtained. Now, some checks need to be made on the Variable sheet so that it can be ensured that all the data are found in the correct format while analysing.
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This is the variable column, and the last four variables are already set as numeric, so no changes are required at this stage (Kent.edu, 2018).
For analysis, Analyse option is available, and from their descriptive analysis is the one that can help to obtain many results that are being asked in task (‌McCormick and Salcedo, 2017).
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1056 female and 1077 male has been found by analysing the Gender of the students.
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There are 1215 people who does not get lunch, and 918 who does get lunch for free at the students that are being considered.
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Lunch data was used to measure the number of students, but to find statistical value, LunchinNumeric needs to be considered as it is numeric value. Selecting it, pressing “Statistics” gave more options to work with. 
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As shown, mean and median were ticked as these are the values that need to be found from the dataset.
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Mean = 1.43

Median = 1.00
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To run K means Clustering, in the above shown tab, Pretest and Posttest was selected, and simply pressing OK has made the required classification as shown in the below pictures.
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	Data Mining Methods
	Real-World Examples
	Description

	1. Classification
	- Predicting whether an email is spam or not based on its content (Zaki and Meira, 2014).
	Classification is a supervised learning technique that assigns predefined labels to data instances. It's commonly used for binary or multi-class classification problems.

	
	- Application: Customer churn prediction in telecom.
	

	
	- Tool/Algorithm: Decision Trees, Random Forest.
	

	
	
	

	2. Clustering
	- Grouping customers based on purchasing behavior.
	Clustering is an unsupervised learning method that groups similar data points together based on certain features, without predefined labels (Zaki and Meira, 2014).

	
	- Application: Market segmentation for targeted marketing.
	

	
	- Tool/Algorithm: K-Means, Hierarchical Clustering.
	

	
	
	

	3. Regression
	- Predicting house prices based on various features (Zaki and Meira, 2014).
	Regression is used to model the relationship between a dependent variable and one or more independent variables. It's commonly applied for prediction and forecasting tasks (Zaki and Meira, 2014).

	
	- Application: Financial forecasting.
	

	
	- Tool/Algorithm: Linear Regression, Ridge Regression.
	

	
	
	

	4. Association Rule Mining
	- Discovering relationships between products frequently bought together.
	Association rule mining identifies interesting relationships, associations, or patterns among a set of variables in large databases. Commonly used in market basket analysis (Zaki and Meira, 2014).

	
	- Application: Retail basket analysis.
	

	
	- Tool/Algorithm: Apriori, FP-Growth.
	

	
	
	

	5. Anomaly Detection
	- Identifying fraudulent credit card transactions.
	Anomaly detection aims to identify patterns that deviate from the norm. It's widely used for fraud detection, network security, and outlier identification in various domains (Zaki and Meira, 2014).

	
	- Application: Network security.
	

	
	- Tool/Algorithm: Isolation Forest, One-Class SVM.
	




	Text Mining Methods
	Real-World Examples
	Description

	1. Text Classification
	- Categorizing customer reviews as positive, negative, or neutral.
	Text classification assigns predefined categories or labels to text data. It's commonly used in sentiment analysis, spam detection, and topic categorization (Berry and Kogan, 2010).

	
	- Application: Sentiment analysis for product feedback.
	

	
	- Tool/Algorithm: Naive Bayes, Support Vector Machines.
	

	
	
	

	2. Named Entity Recognition
	- Identifying names, locations, and dates in news articles.
	Named Entity Recognition (NER) extracts entities such as names, organizations, and locations from text. It's crucial for information extraction and content understanding (Berry and Kogan, 2010).

	
	- Application: Information extraction from text.
	

	
	- Tool/Algorithm: Stanford NER, spaCy.
	

	
	
	

	3. Text Clustering
	- Grouping news articles based on content similarity.
	Text clustering groups similar documents based on their content. It's valuable for organizing large text datasets, such as news articles or research papers (Berry and Kogan, 2010).

	
	- Application: News categorization for recommendation.
	

	
	- Tool/Algorithm: K-Means, DBSCAN.
	

	
	
	

	4. Topic Modeling
	- Identifying topics in a collection of research papers.
	Topic modeling uncovers hidden thematic structure in a large collection of text (Berry and Kogan, 2010). It's commonly used for summarization, document organization, and content recommendation.

	
	- Application: Document summarization.
	

	
	- Tool/Algorithm: LDA (Latent Dirichlet Allocation), NMF (Non-Negative Matrix Factorization).
	

	
	
	

	5. Text Mining for Sentiment Analysis
	- Analyzing social media data to understand public opinion.
	Sentiment analysis determines the sentiment expressed in text, such as positive, negative, or neutral (Berry and Kogan, 2010). It's widely used for brand monitoring, customer feedback analysis, and social media insights.

	
	- Application: Brand monitoring and reputation management.
	

	
	- Tool/Algorithm: VADER Sentiment Analysis, TextBlob.
	



[bookmark: _Toc153641724]Advantages and disadvantages of SPSS and Excel

	Aspect
	SPSS
	Excel

	Advantages
	
	

	Ease of Data Analysis
	SPSS is specifically designed for statistical analysis, making it more user-friendly for complex data analysis tasks (EDUCBA, 2018).
	Excel is versatile but may require additional functions and tools for advanced statistical analysis.

	Statistical Capabilities
	SPSS provides a wide range of advanced statistical procedures and tests, making it suitable for research and academic purposes.
	Excel offers basic statistical functions but may lack the depth and breadth of advanced statistical analysis tools (EDUCBA, 2018).

	Data Visualization
	SPSS offers advanced data visualization options, including charts and graphs specifically designed for statistical data.
	Excel provides a variety of charting options, but SPSS may offer more specialized charts for statistical presentations.

	Data Management
	SPSS has robust data management capabilities, facilitating tasks like data cleaning, transformation, and recoding (EDUCBA, 2018).
	Excel provides data management features but may not be as efficient for handling large datasets or complex transformations (EDUCBA, 2018).

	Disadvantages
	
	

	Cost
	SPSS is a commercial software with a licensing cost, which may be a disadvantage for smaller businesses or individuals with budget constraints (EDUCBA, 2018).
	Excel is generally more cost-effective, as it is widely available and often comes pre-installed on computers.

	Learning Curve
	SPSS may have a steeper learning curve, especially for users who are not familiar with statistical analysis software.
	Excel is widely used and more familiar to users, resulting in a shallower learning curve for basic tasks (EDUCBA, 2018).

	Spreadsheet Limitations
	SPSS is not as suitable for general spreadsheet tasks as Excel, such as project management, budgeting, or simple data entry.
	Excel excels in general spreadsheet functions and is more versatile for tasks beyond statistical analysis.

	Real-time Collaboration
	SPSS may lack real-time collaboration features, making it less suitable for collaborative projects that require simultaneous input from multiple users (EDUCBA, 2018).
	Excel integrates well with cloud platforms like Microsoft 365, facilitating real-time collaboration and document sharing.

	Practical Example
	Researcher conducting a complex multivariate analysis on survey data.
	Business analyst creating a budget and financial forecasts for the upcoming fiscal year (EDUCBA, 2018).
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