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[bookmark: _Toc134187578]Introduction 
In the current business environment, data analysis has become a critical aspect of making informed decisions. In this regard, companies must rely on sophisticated tools to analyze the vast amounts of data generated daily. Two widely used software tools for data analysis are SPSS and Excel. However, each tool has its unique strengths and limitations in terms of analyzing data. This report provides a comprehensive comparison between SPSS and Excel, outlining their advantages and disadvantages. Additionally, the report presents practical examples of how data analysis can be carried out using both tools, highlighting their capabilities and limitations. By examining the differences between SPSS and Excel, businesses can determine which tool is better suited to their specific data analysis needs.   The report also gives practical instances of analyzing data through both tools to demonstrate their abilities and constraints.
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[bookmark: _Toc134187580]Evaluation of Microsoft Excel for Preprocessing of Data
For many years, Microsoft Excel has been commonly utilized software. Pre-processing data, or the act of organizing and manipulating it before analysis, is a use that this tool is primarily intended for (Agarwal, 2015). Pre-processing data becomes easy with Excel's numerous features.  Users can firstly import data into Excel from various sources like text files, databases, or other Excel workbooks.  It is made easy to import huge volumes of data and promptly commence working with it.  In addition, Excel provides countless functions and formulas that enable the manipulation and transformation of data. These functions facilitate the calculations of sums, averages, and other statistical measures (Adam, Fleischerand Thurow, 2017). In addition, these can be used for changing information between different formats.  With charts and graphs as powerful tools, Excel is capable of advanced data visualization.  To identify trends and patterns in the data, these tools can be used, thirdly.  Customizing these visualizations can help meet specific requirements and enable communicating findings to others effectively.  With Excel, learning and using this user-friendly tool is easier.  Basic spreadsheet knowledge enables broad usage for everyone.  Taking everything into account, Microsoft Excel is an excellent option for processing data beforehand. Its wide range of features, functions, and tools make it a powerful tool for anyone who needs to work with data on a regular basis.
[bookmark: _Toc134187581]Analyzing and Visualizing the Data
A powerful software tool widely used for data analysis and visualization is Excel.  Many data-related tasks can benefit greatly from its features and capabilities. Excel has various functions and tools for analyzing data.  To perform calculations like averages and percentages, one may use these functions (Boeing, 2017). Also, these can be utilized for more intricate calculations like statistical analysis and forecasting.  Excel has incorporated tools for the purpose of data validation.  To guarantee consistency and accuracy of data, these tools can be utilized.
Data visualization can also be done effectively using Excel.  Charts and graphs in multiple formats, like bar charts, line charts, and pie charts, are offered to showcase data effectively. Customized visualizations can cater to specific needs (Doncheva et al., 2018).  In addition, using them on the data can help to recognize patterns and trends.
A benefit of using Excel for data analysis and visualization is its wide usage and recognition as a valuable tool. Its interface and features are widely known among people, easing the process of sharing data and collaborating with others.
Nevertheless, it's worth highlighting that Excel does have its restrictions, particularly when dealing with dauntingly voluminous data sets or intricate statistical analysis (Slosse et al., 2020). Specialized software tools may be more appropriate in such cases. To conclude, Microsoft’s Excel is a flexible and user-friendly tool utilized for both data analysis and visualization. Its features and capabilities make it an excellent choice for many data-related tasks, especially for those with smaller datasets or less complex analysis requirements.
[bookmark: _Toc134187582]Use of Commands in Excel
1. Using Pivot Tables for Data Analysis:
Large data sets can be summarized and analyzed effectively using Pivot Tables in Excel's powerful feature. Anyone can easily group, filter, and sort data in various ways through which identifying trends and patterns becomes easier.
· To create a Pivot Table, the following steps can be taken:
· Select the range of cells that contains the data.
· Go to the "Insert" tab and click on "PivotTable".
· In the "Create PivotTable" dialog box, select the range of cells that contains the data and click "OK".
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2. Using the IF condition in the Excel Dataset:
Suppose someone is attempting to establish if bookings with a large number of special demands usually have a rise in the average price. The author will compare the average price of bookings with more than 2 special requests to those with fewer special requests in order to do so. A new dataset column may be created using the IF function. 'High' or 'Low' is assigned to each booking in the new column depending on whether it has more than 2 special requests or not.
Here are the steps to perform this analysis using the IF function in Excel:
Open the Hotel Reservation dataset in Excel and insert a new column next to the "Booking status" column.
In the second cell of the new column (cell T2), enter the following formula:
=IF(R2:R36276>2,"High","Low")
This formula checks whether the value in the "Special requests" column for each booking is greater than 2. If it is, the formula returns the value "High". If not, it returns the value "Low".
Drag the formula down to apply it to all rows in the dataset.
All the field with Less than 2 Special Request will be labeled Low and more than 2 will be labeled High. 	
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3. Using LOOKUP condition in the Excel dataset: 
The utilization of the Excel function LOOKUP can enable the search of a specific value in a dataset.  Another column's corresponding value is then returned. In case an individual can create a new column, specifying the market type for every booking.  Aviation, Corporate, Online, Offline and Complementary are the four options for the market type in the Market_type column. Using the LOOKUP function allows for assigning the market type to each booking. The 'Market_type' column determines the information provided here.
Open the Hotel Reservation dataset in Excel and insert a new column next to the "Market_type" column.
In the second cell of the new column (e.g., cell U2), enter the following formula:
=LOOKUP(M2:M36276,{"Aviation","Corporate","Online","Offline","Complementary"},{"A","C","O","F","M"})
This formula checks the value in the "Market_type" column for each booking and looks up the corresponding market type ("Aviation", "Corporate", "Online", or "Offline") in the array {"Aviation","Corporate","Online","Offline","Complementary"}. If the value in the "Market_type" column matches one of the values in the array, the formula returns the corresponding letter code ("A","C","O","F","M"). If the value in the "Market_type" column does not match any of the values in the array, the formula returns #N/A.
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Drag the formula down to apply it to all rows in the dataset.
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The analysis of the Hotel Reservation Dataset showed that Meal Plan 1 had significantly higher numbers of weekend and weekday nights compared to Meal Plan 2 and 3. The total number of weekend nights for Meal Plan 1 was 23158, while Meal Plan 2 and 3 had 2246 and 1 weekend nights respectively. Similarly, the total number of weekday nights for Meal Plan 1 was 63261, while Meal Plan 2 and 3 had 6668 and 8 weekday nights respectively. The number of repeated guests was also higher for Meal Plan 1 with a total of 890, while Meal Plan 2 and 3 had 9 and 1 repeated guest respectively.
Moreover, the total number of special requests for all the meal plans combined was 22478. In terms of the individual meal plans, Meal Plan 1 had the highest number of special requests with a total of 20292, followed by Meal Plan 2 with 1904 special requests, and Meal Plan 3 with only 282 special requests. Overall, the analysis revealed that Meal Plan 1 was the most popular among the three meal plans, with significantly higher numbers of weekend and weekday nights, as well as repeated guests and special requests. This suggests that Meal Plan 1 may offer more attractive features or amenities compared to the other two meal plans.
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There are total of 2133 students and among them 1056 (49.5%) are female students and 1077 (50.5%) are male students. 
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Among the 2133 students, 1215 (57%) students do not qualify and 918 (43%) qualifies for reduced/free lunch.
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The data shows the mean and median pretest and posttest scores of students who qualify and do not qualify for reduced/free lunch. For the pretest scores, the mean for students who do not qualify for reduced/free lunch is around 62.00, while the mean for students who qualify for reduced/free lunch is around 45.92. The median score for students who do not qualify is 62.00, while for students who do qualify, it is 44.00.
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For the posttest scores, the mean for students who do not qualify for reduced/free lunch is around 75.01, while the mean for students who qualify for reduced/free lunch is around 58.19. The median score for students who do not qualify is 74.00, while for students who do qualify, it is 55.00.
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The pretest and posttest scores of students who qualify for reduced/free lunch differ from those who do not, as indicated by the results. In addition, this suggests that the economic background of students might have an influence on their academic achievement. Students without eligibility for a reduced or free lunch typically have higher mean and median grades in both pretests and posttests. Not being eligible for reduced/free lunch may indicate that students come from families with higher income levels. Their academic performance could improve as a result of possessing superior resources and educational opportunities.
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The mean difference of student's pre-test and post-test scores is 12.1463, indicating that, on average, the students' post-test scores were about 12 points higher than their pre-test scores. The median difference is 12.00, which also supports the interpretation that the typical improvement in scores is around 12 points. These results suggest that the teaching method or other interventions used between the pre-test and post-test had a positive effect on the students' academic performance.
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[image: ] Data points can be categorized into clusters by using the popular data mining technique called clustering, which involves grouping based on similarities. The technique of K-Means clustering is utilized to showcase an instance of clustering with the Student Score dataset in SPSS.

The initial cluster centers for both pretest and posttest scores were calculated, and the result showed three clusters for both scores. The final cluster centers for both pretest and posttest scores were also obtained after the K-Means clustering algorithm converged. The number of cases in each cluster was also calculated.
 
[image: ] [image: ]
Based on the final cluster centers, it can be observed that for the pretest score, cluster 1 has the lowest mean score of 40, cluster 2 has a mean score of 72, while cluster 3 has a mean score of 57. For the posttest score, cluster 1 has the lowest mean score of 52, cluster 2 has a mean score of 85, while cluster 3 has a mean score of 69.
Furthermore, based on the number of cases in each cluster, it can be observed that cluster 3 had the highest number of cases for both pretest and posttest scores. Cluster 1 had the lowest number of cases for both pretest and posttest scores.
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Data mining and text mining are widely used in contemporary businesses to extract valuable insights from vast amounts of data and unstructured text. Here are three of the most common data mining and text mining methods and their practical applications in real-world business scenarios.
Classification:
Classification is a type of data mining method that involves identifying patterns in the data and assigning predefined labels to new, unseen data based on these patterns (Lemenkova, 2019). In a business context, classification can be used for tasks such as customer segmentation, fraud detection, and product recommendation. 
Clustering:
Clustering involves grouping similar objects together based on their characteristics; this is another data mining technique.  If you need to complete tasks involving market segmentation, customer profiling, or anomaly detection in a business context, clustering can be employed (Zarikas et al., 2020). Utilizing clustering methods, a telecommunications company can segment its customers according to their usage patterns.  Calls made, their duration, and the time of day they occur can be taken into account as an example. The company modifies its marketing messages for each group depending on their particular requirements and preferences.
Sentiment analysis:
To analyze unstructured text data and extract subjective information like opinions, attitudes, and emotions, text mining makes use of sentiment analysis among other methods.  Analyze social media posts and customer reviews with great benefit. Sentiment analysis can aid in brand monitoring, customer feedback analysis, and reputation management within a business setting (Al-Otaibi et al., 2018).  A hotel chain can employ sentiment analysis in order to monitor reviews on social media left by customers, and to recognize popular topics discussed by clients.  Identifying noise or poor service complaints can aid the hotel chain.  The customer experience can be improved by the hotel chain through steps taken to address these issues.
Association rule mining:
Association rule mining is a data mining technique that involves discovering patterns in the data that frequently occur together. In a business context, association rule mining can be used for tasks such as product recommendations and market basket analysis (Wang et al., 2022). For example, a retailer can use association rule mining to identify which products are frequently purchased together by customers. The retailer can then use this information to create product bundles and cross-selling opportunities.
Text classification:
Involving the automatic assignment of predefined categories or labels to unstructured text data like customer feedback or social media posts is the purpose of a text mining technique known as text classification (Härkänen et al., 2020). A business setting can benefit from text classification. For instance, its usage can encompass functions like routing customer service queries, preventing unwanted messages, and organizing data into categories. In order to more accurately direct customer support tickets, a financial services firm may choose to implement text classification. This technology can identify the nature of each inquiry, such as account concerns or loan applications, and send them to the correct team for resolution.





[bookmark: _Toc134187591]Required 07
Various fields commonly utilize SPSS and Excel software for data analysis. The unique advantages and disadvantages of each software may make one more appropriate for a particular task compared to the other.
	Advantages
	Disadvantages

	SPSS
	Excel
	SPSS
	Excel

	SPSS has a wide range of statistical analysis tools, making it a powerful tool for data analysis.
	Excel is widely available and commonly used in many organizations, making it a readily available tool for data analysis.
	SPSS is a commercial software and can be quite expensive for individuals or small organizations.
	Excel has limited statistical analysis capabilities compared to SPSS.

	SPSS has a user-friendly interface that is easy to navigate.
	Excel is intuitive and easy to use for basic data analysis. 
	SPSS can be challenging to learn for beginners who are not familiar with statistical analysis or data manipulation.
	Excel's data visualization capabilities are limited compared to SPSS.

	SPSS offers a range of data visualization options such as histograms, box plots, and scatter plots that help to interpret data.
	Excel offers a range of graphing and charting tools that can help to visualize data.
	SPSS may struggle to handle large datasets, and can be limited in data processing capabilities.
	Excel may not be the best tool for data cleaning, and can require more manual input.

	SPSS allows users to write custom scripts in syntax format, which enables the user to automate repetitive tasks and customize analysis.
	Excel has a range of built-in functions and formulas that can perform calculations on data.
	
	Excel is not as customizable as SPSS, which can make it challenging to perform complex analysis tasks.



[bookmark: _Toc134187592]Conclusion
In this context, it is worth noting that data analysis can help organizations extract valuable insights from complex data sets. The current report demonstrates the efficacy of data analysis tools like SPSS and Excel in providing useful insights that can inform critical business decisions. The report focuses on the analysis of the Student Score dataset, where SPSS was used to apply various data analysis techniques like descriptive statistics, hypothesis testing, and clustering. By demonstrating the application of SPSS and Excel in data analysis, the report highlights the strengths and limitations of each tool. Choosing the right tool for data analysis is crucial for achieving reliable results that can support evidence-based decision-making. Furthermore, it is essential to consider the expertise of the users in selecting the appropriate software tool. In conclusion, the report emphasizes the importance of data analysis in making informed business decisions and highlights the effectiveness of SPSS and Excel in extracting valuable insights from complex data sets.
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