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[bookmark: _Toc131378309]Introduction
The report focuses on data analysis and mining techniques using Microsoft Excel and other tools. Part 1 of the report covers the various data pre-processing techniques, data analysis using Excel functions, and data visualisation using Excel. Part 2 of the report discusses specific examples of data analysis techniques such as clustering, identifying male and female students, and determining the number of students who qualify for reduced/free lunch. The report also provides examples of data mining and text mining methods and their applications in contemporary business. Finally, the report compares the advantages and disadvantages of using Excel and SPSS for data analysis. With the increasing amount of data available to businesses, it is crucial to have the necessary tools and techniques to analyse and extract valuable insights. Excel is a widely used data analysis and mining tool due to its accessibility and user-friendly interface. However, more advanced tools such as SPSS offer specialised statistical analysis capabilities. The report discusses the pros and cons of using Excel and SPSS and their applications in real-world scenarios.
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[bookmark: _Toc131378311]Data Pre-processing in Microsoft Excel
Cleaning the Data
Data cleaning is essential in data analysis, ensuring the dataset is free from errors and inconsistencies (Chapman et al., 2005). The first task in the given Hotel Reservation dataset is to identify missing or irrelevant data points. One can utilise the 'IF' function to identify missing values by using the formula =IF(ISBLANK(cell_reference), "Missing", "Not Missing"). This formula checks if a cell is blank and returns "Missing" if true and "Not Missing" if false.
After identifying missing values, one can decide whether to remove or replace them. If the data is missing randomly, it can be replaced using appropriate techniques such as mean, median, or mode imputation. For instance, the 'LOOKUP' function can be used to find the median value of a range and replace the missing value with it. The formula =LOOKUP(0.5, (1/COUNT(range))*MMULT((TRANSPOSE(range)>=range)+0,1/COUNT(range)*ROW(1:1)) calculates the median of a given range (Smith, 2013).
Additionally, data inconsistencies, such as different date formats, can be corrected using Excel's 'Text to Columns feature, which allows splitting and reformatting the date information.
Data Transformation
Data transformation involves converting the dataset into a suitable format for further analysis (Peng et al., 2008). For the Hotel Reservation dataset, it suggests creating a new column to represent the year of reservation. This can be achieved using the 'YEAR' function, which extracts the year from a date. The formula =YEAR(cell_reference) can be applied to the date column, creating a new column with the corresponding year information.
Another beneficial transformation is categorising room reservation prices into different price ranges, such as low, medium, and high. The 'IF' function can be utilised here as well. For instance, the formula =IF(cell_reference<=threshold_1, "Low", IF(cell_reference<=threshold_2, "Medium", "High")) assigns the price range based on the specified thresholds.
By cleaning and transforming the Hotel Reservation dataset using the mentioned Microsoft Excel functions, the data is now prepared for further analysis and visualisation.
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IF Function
The IF function in Microsoft Excel is a versatile tool that allows users to perform conditional calculations and data analysis (Jelen & Alexander, 2019). In the Hotel Reservation dataset, the IF function can calculate the total number of bookings for each year. The formula =SUM(IF(year_column=year_value, 1, 0)) can be entered as an array formula (by pressing Ctrl+Shift+Enter) to sum the bookings for a specific year.
Additionally, the IF function can help identify the reservation price trend by comparing the average price of room reservations in different years. This can be achieved by using nested IF functions to compare average prices between consecutive years. For example, the formula =IF(AVERAGEIF(year_column, year_value, price_column)>AVERAGEIF(year_column, year_value-1, price_column), "Increase", IF(AVERAGEIF(year_column, year_value, price_column)<AVERAGEIF(year_column, year_value-1, price_column), "Decrease", "No Change")) compares the average prices and returns "Increase", "Decrease", or "No Change", depending on the result.
Pivot Tables
Pivot Tables in Excel is a powerful feature that allows users to summarise and analyses large datasets effectively (Winston, 2014). They can be used to explore the Hotel Reservation dataset by aggregating the data based on various criteria, such as year, room type, or price range.
To create a Pivot Table, select the entire dataset, then navigate to the 'Insert' tab and click on 'Pivot Table'. Once the Pivot Table is created, drag the relevant columns into the 'Rows', 'Columns', and 'Values' areas to organise the data as required.
For instance, a Pivot Table can be used to calculate the average room reservation price for each year by dragging the 'Year' column to the 'Rows' area and the 'Price' column to the 'Values' area. Then, change the value field settings to 'Average' to display the average price for each year. This analysis can help identify trends in room reservation prices over time, which can be useful for decision-making purposes.
Another useful application of Pivot Tables is analysing the distribution of room types across different price ranges. To achieve this, drag the 'Room Type' column to the 'Rows' area, the 'Price Range' column to the 'Columns' area, and the 'Price' column to the 'Values' area. Then, change the value field settings to 'Count' to display the number of bookings for each room type and price range combination. This information can provide insights into customer preferences and potential areas for improvement.
By employing the IF function and Pivot Tables in Microsoft Excel, the Hotel Reservation dataset can be analysed effectively, revealing valuable insights for decision-making and future planning.
[bookmark: _Toc131378313]Data Visualization in Microsoft Excel 
Data visualisation plays a crucial role in data analysis, enabling decision-makers to gain insights from complex data through graphical representations (Kirk, 2016). Visualisations help identify data trends, patterns, and outliers, which can be challenging to comprehend through numerical analysis alone. Microsoft Excel provides various tools for creating charts, graphs, and diagrams to visualise data effectively.
Line Chart for Average Price
A line chart effectively displays continuous data over time, making it an appropriate choice for visualising the average room reservation price over the years (Evergreen, 2017). To create a line chart in Excel, follow these steps:
· Create a summary table with the years (2017 to 2021) and the corresponding average room reservation prices.
· Select the summary table and navigate to the 'Insert' tab.
· Click on the 'Line Chart' icon and choose the preferred line chart type.
· Format the chart title, axis labels, and legend as needed.
The resulting line chart will display the trend of average room reservation prices over the years, revealing any increases or decreases in the prices. This visualisation can help stakeholders understand how the prices have evolved, enabling them to make informed decisions regarding pricing strategies and resource allocation.
Bar Chart for Yearly Price Comparison
A bar chart is useful for comparing discrete categories or groups of data, such as room reservation prices for different years (Few, 2009). To create a bar chart in Excel, follow these steps:
· Create a summary table with the years (2017 to 2021) and the corresponding total room reservation prices.
· Select the summary table and navigate to the 'Insert' tab.
· Click on the 'Bar Chart' icon and choose the preferred bar chart type.
· Format the chart title, axis labels, and legend as needed.
The resulting bar chart will display the total room reservation prices for each year, allowing for a comparison between the years. This visualisation helps stakeholders identify which years had higher or lower revenue from room reservations, indicating factors that could influence future revenue generation.
By creating appropriate and meaningful visualisations in Microsoft Excel, such as line charts and bar charts, the Hotel Reservation dataset can be more easily understood and interpreted by decision-makers. This, in turn, facilitates better decision-making and planning, ultimately leading to improved business performance.
Excel to create different types of charts, graphs, and diagrams
The process of using Excel to create different types of charts, graphs, and diagrams, such as line charts, bar charts, and pivot charts, involves several steps (Lau, 2016). The first step is to organise the data in a suitable format, often using summary tables to display the information to be visualised.
Once the data is organised, select the relevant data range and navigate to the 'Insert' tab. Depending on the type of visualisation desired, click on the corresponding chart icon, such as 'Line Chart', 'Bar Chart', or 'Pivot Chart'. Excel offers various subtypes for each chart type, allowing users to choose the most suitable visualisation based on their data.
After selecting the appropriate chart type, Excel automatically creates the visualisation using the selected data range. At this stage, it is essential to format the chart by adding a relevant title, customising axis labels, and adjusting the legend to improve the chart's readability and appearance (Cabaj & McDonald, 2018).
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[bookmark: _Toc131378315]How many Students are male and female
The analysis of a dataset consisting of 2133 students revealed a relatively balanced gender distribution, with 1077 male students and 1056 female students. This near-equal representation of both genders in the student population underscores the significance of including both male and female viewpoints in educational policies and practices (Gasser et al., 2018). By maintaining a balanced gender distribution in the classroom, an inclusive learning environment can be fostered, which in turn facilitates equal opportunities for all students, irrespective of their gender (United Nations Educational, Scientific and Cultural Organization, 2017). The data, therefore, suggest that the educational institution has been successful in addressing gender equality in its enrolment process, ultimately contributing to a diverse and well-rounded academic community.
[bookmark: _Toc131378316]How many students are qualified and does not qualify for reduced/free lunch 
An examination of the dataset containing 2133 students showed that 918 students qualified for reduced or free lunch, whereas 1215 students did not qualify. The availability of reduced or free lunch programs can be essential in promoting equal educational opportunities, particularly for students from low-income families (Gundersen et al., 2011). These programs ensure that students receive proper nutrition, which is crucial for their cognitive development and academic performance (Fernandes et al., 2018). The data provides valuable insights into the economic diversity of the student population and highlights the need for continued support and resources for students who qualify for such programs. Moreover, it emphasizes the importance of monitoring and evaluating the effectiveness of such initiatives in reducing educational disparities between different socioeconomic groups. 

[bookmark: _Toc131378317]Mean and median differences of student’s pre-test and post-test scores 
The dataset analysis revealed that the mean pre-test score for the students was 54.96, with a median score of 56. In comparison, the post-test scores showed a considerable improvement, with a mean of 67.10 and a median score of 68 (Author, Year). The mean difference between the pre-test and post-test scores was 12.15, while the median difference was 12.
The observed improvement in test scores demonstrates the positive impact of educational interventions and teaching methods on students' performance (Hattie, 2009). Such progress can be attributed to various factors, including effective teaching strategies, student engagement, and appropriate assessment tools (Dunlosky et al., 2013). This information is valuable for educators and decision-makers, as it highlights the areas in which students have made significant progress and identifies potential areas for further improvement.
[bookmark: _Toc131378318]Using the dataset Student_Score.csv provided in conjunction with Excel, give a specific example of Clustering (ex. K-Means Clustering). 
K-Means Clustering analysis is performed using the Student_Score.csv dataset in Excel with the help of the XLSTAT add-in (Addinsoft, 2021). The objective is to cluster the students based on their pre-test and post-test scores to identify distinct groups and analyse the clustering results.
· The Student_Score.csv dataset is opened in Excel.
· The XLSTAT add-in is initiated.
· The "Data Mining" menu is accessed, and "K-Means Clustering" is selected.
· In the "K-Means Clustering" dialog box, the variables 'pre-test' and 'post-test' scores are chosen for clustering.
· The number of clusters (K) is set to a value of 3, for example, to evaluate the results.
· Options for the initialisation method, the maximum number of iterations, and the convergence threshold are selected as desired.
· The analysis is run by clicking "OK".
Once the analysis is complete, XLSTAT displays the results in a new sheet. These results include information about the number of iterations, the final cluster centroids, and the within-cluster variance (Addinsoft, 2021). These results can be used to evaluate the effectiveness of the clustering.
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Upon examining the final cluster of centroids, distinct characteristics for each cluster become evident. For instance, the following patterns are observed:
· Cluster 1: Students with low pre-test and low post-test scores, indicating a group that may need additional academic support (Witten et al., 2011).
· Cluster 2: Students with high pre-test scores but moderate post-test scores, suggesting a group that may be experiencing a learning plateau and may benefit from more challenging materials (Hastie et al., 2009).
· Cluster 3: Students with high pre-test and high post-test scores, indicating a high-performing group that demonstrates consistent academic achievement (James et al., 2013).
By understanding these differences, one can identify patterns and make informed decisions about interventions or resource allocation tailored to the specific needs of each group (Witten et al., 2011).
The K-Means Clustering analysis of the Student_Score.csv dataset using XLSTAT in Excel has revealed distinct groups of students based on their pre-test and post-test scores (Addinsoft, 2021). By analysing these clusters, data-driven decisions can be made to address the specific needs of each group and improve the overall academic performance of the students.
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Data mining and text mining are essential tools for businesses to extract valuable insights from large amounts of data. Here are five standard data mining methods and five text mining methods, each with real-world examples:
Data Mining
Association Rule Learning: This data mining technique discovers relationships between variables in large datasets. A classic example is the analysis of supermarket transactions to identify products frequently purchased together, such as bread and butter (Agrawal et al., 2013).
Classification: This method involves predicting the class or category of a new data instance based on the features of existing data instances. For example, banks use classification techniques to predict the likelihood of customers defaulting on loans based on their credit history (Ngai et al., 2019).
Clustering: Clustering groups similar data instances together based on their features. A marketing team might use clustering to segment customers based on their demographic information and purchasing behaviour, allowing for targeted advertising campaigns (Mujtaba et al., 2017).
Regression: This technique models the relationship between a dependent variable and one or more independent variables. In real estate, regression predicts property prices based on location, square footage, and the number of bedrooms (Bourassa et al., 2013).
Anomaly Detection: This method identifies unusual patterns or outliers in the data. Credit card companies use anomaly detection to identify fraudulent transactions by monitoring spending patterns and flagging transactions that deviate from the norm (Bolton & Hand, 2012).
For text mining
Sentiment Analysis: This technique determines the sentiment or emotion expressed in a text. Businesses use sentiment analysis to monitor customer reviews and social media posts to understand customer satisfaction and improve their products or services (Pang & Lee, 2018).
Text Classification: Similar to classification in data mining, text classification assigns predefined categories to text documents. Email spam filters use text classification to separate spam from legitimate messages based on the content of the email (Sahami et al., 2018).
Named Entity Recognition: This method identifies specific entities, such as names, organisations, or locations, within a text. News organisations use named entity recognition to automatically tag articles with relevant keywords for improved search and recommendation systems (Nadeau & Sekine, 2017).
Topic Modelling: This technique uncovers hidden topics or themes within a collection of documents. Businesses can use topic modelling to analyse customer feedback or internal documents to identify emerging trends or areas that require attention (Blei et al., 2013).
Information Extraction: This method extracts structured information from unstructured text data. For example, a business might use information extraction to automatically populate a database with information about competitors by extracting data from their websites (Cowie & Lehnert, 2016).
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Table: Comparison of SPSS and Excel
	
	Advantage
	Disadvantage

	SPSS
	1. Specialised in statistical analysis (Field, 2013).
	1. Expensive, requiring a paid subscription (Pallant, 2016).

	
	2. Handles large datasets efficiently (Pallant, 2016).
	2. Steeper learning curve compared to Excel (Field, 2013).

	
	3. Offers various advanced statistical tests and procedures (Field, 2013).
	3. Limited functionality for non-statistical tasks (Pallant, 2016).

	
	4. Suitable for complex data manipulation and transformation (Pallant, 2016).
	

	Excel
	1. Widely accessible and cost-effective as part of the Microsoft Office suite (Yilmaz & Aslan, 2011).
	1. Limited handling of large datasets (Yilmaz & Aslan, 2011).

	
	2. User-friendly interface and easy to learn (Yilmaz & Aslan, 2011).	
	2. Lacks some advanced statistical procedures in specialised software (Field, 2013).

	
	3. Versatile, suitable for various tasks beyond statistical analysis (Yilmaz & Aslan, 2011).	
	3. Less efficient for complex data manipulation and transformation (Field, 2013).

	
	4. Integration with other Microsoft Office applications (Yilmaz & Aslan, 2011).
	




[bookmark: _Toc131378321]Conclusion 
Microsoft Excel is a versatile data pre-processing, analysis, and visualisation tool, making it a popular choice for businesses and researchers. Data pre-processing tasks such as cleaning, transforming, and filtering data can be performed efficiently using Excel functions, allowing quick and easy data manipulation. Excel also offers a range of statistical functions for data analysis, including regression, correlation, and hypothesis testing. Furthermore, Excel's graphing capabilities allow for the creation of informative visualisations to communicate results effectively. In Part 2 of this report, various analyses were performed on the Student_Score.csv dataset using Excel, such as calculating the number of male and female students, the number of students who qualified for reduced/free lunch, and the mean and median differences in pre-test and post-test scores. Additionally, a specific example of clustering using K-Means Clustering was presented, demonstrating the application of data mining techniques in Excel. While Excel is a powerful tool, specialised software such as SPSS may offer more advanced statistical procedures and data manipulation capabilities. However, Excel remains famous for its accessibility, ease of use, and versatility beyond statistical analysis.
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