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Introduction 
The process which is mainly focused on ensuring the storage of data collection of data sets and presenting them in such a manner that it is easy for all stakeholders to understand is referred to as the data handling. In easier terms it is the collection of data in presenting them in different visual manners which is easy for people to understand and analyse the data in an easy manner (Armaghani, Momeni, and Asteris, 2020). In the following project presented below there will be used of these data handling techniques to analyse the average price decline or increase for the hotel reservation data provided. There will be further application of two data analysis tools from Microsoft Excel functions which will be used to produce meaningful charts or graphs based on the findings which will help in better understanding the data set provided for the hotel reservation.
Part 1 
In the given data, which is related to the hotel reservation, there will be a use of technical tours for data analysis named Microsoft Excel functions in order to predict the average increase or decrease in the average price for the booking of hotel room each year which ranges from 2017 to 2021. The data has been analysed and arranged in a manner which will provide a visual output in a form of line chart which makes it easier to understand the data by just looking at it and not interpreting the data for all four years including 2017, 2018, 2019, and 2020.
In order to perform this task firstly the data that has been provided has been arranged in an ascending manner which started from 2017 and goes till 2022. To arrange the jumble data in an ascending manner the use of conditional formatting has been used where all the data provided in the sheet has been arranged in an ascending order on the basis of year of arrival. Using this feature of the data analysis tool has helped us in arranging the data year wise starting from here 2017 and going till year 2022. Further, in order to analyse and identify the average price for each year the sum the formula for average which is shown in the image below has been used and the cell has been selected which shows the data for price relating to the hotel room booking for the specific year. The same step has been followed for all years in which the average price of the hotel booking price has been identified by selecting the adjacent cell of average price to the number of years.

	Year
	Average price
	Formula 

	2017
	90.050
	=AVERAGE(Q2:Q6101)

	2018
	106.453
	=AVERAGE(Q6102:Q34139)

	2019
	101.781
	=AVERAGE(Q34140:Q34316)

	2020
	105.340
	=AVERAGE(Q34317:Q34514)

	2021
	101.233
	=AVERAGE(Q34515:Q34706)



After analysing the data and finding the average price for booking a hotel room in each year, the same data has been used in order to provide the visual representation of the data. In order to present the data in a visual manner the tool of line chart has been used from Microsoft Excel. This tool helps in the visual interpretation of the data in a form of line chart which helps in analysing the average price trend that has been increasing or decreasing over the years (Maljugić, 2023). The line chart has been prepared using the data of average prices that have been calculated above and visualized in the form of line chart which can be seen below.

In the above graph that represents the trend of average price it can be observed that on the x axis number of years has been taken and on the y axis average price for booking hotel room has been taken. By using the data calculated above that is the average price for each year the line chart has been plotted. The blue line shows the average price of that year whereas, the dotted line shows the trend of average price for booking a hotel room over the years. It can be seen that prices have been increased in the year 2018 and decreased in the year 2019. However, the average price remained stabled around 101 to 105 in the year 2019 to 2021. Hence it can be observed that the overall trend from year 2017 to 2021 is an increasing trend in the average price for booking a hotel room.
Moving further in order to perform for the analysis of the data which shows in knowledge and helps in the interpretation of the data there will be used of advanced Excel tools which will provide a better observation for the provided set of data (Alexander, and Kusleika, 2019). In order to show the use of these advanced tools there will be a presentation of pivot table and the VLOOKUP function of Microsoft Excel. The same can be seen below. Firstly, we will take and use the function of the pivot table to interpret the data set that has been provided for the hotel reservations.
Pivot table helps in the interpretation of data as per the needs. This tool is mainly used in order to summarise a large data set in order to answer the questions related to the data. The same exercise has been performed in Microsoft Excel tool which produces the reserves as can be seen below.
	
	
	

	Sum of Average price
	Adults No
	 

	Children No
	2
	Grand Total

	1
	184313.53
	184313.53

	Grand Total
	184313.53
	184313.53

	
	
	


In the above result that has been produced, it can be seen that the sum of average prices and the number of adults and the number of children has been considered. The result produced can be analysed as two adults with one child who stayed in the hotel room totally paid up the amount of 184313.53 over the years ranging from 2017 to 2022. The same data can be used to interpret and answer the other questions by selecting the data from the data sets and putting them into the private table as per the needs. Hence, it is an important that used by data analysts in order to use the data and provide answers and solutions in such a manner that it is precise and useful. Pivot table is beneficial as it can be used to answer the different questions as per the need by just arranging the data in the pivot table.
Another advanced function of Microsoft Excel has been performed with the help of given data sets which pertains to the hotel reservation in order to analyse and observe the details in the data in a more specific manner (Jelen, 2022). For this purpose, the use of VLOOKUP function has been used.
The v in the VLOOKUP stands for the vertical and it is a function which is used to produce the specific result corresponding to the value from the column that has the input. In this function the specific result has been shown corresponding to the data input that has been provided by the analyst from the complete data set. In order to perform this task, the complete data set has been selected and the function of v lookup has to be used as shown below.
	Booking ID
	Room type reserved
	Formula

	INN00335
	Room_Type 4
	=VLOOKUP(A10,'Hotel Reservation'!A1:S36276,8,0)



The above formula uses the two components from the given data set that is the booking ID and the type of room that has been reserved by the customer. In this function in order to know what type of room has been reserved by the customer from the huge data set it can be easily done by using the VLOOKUP function (Selwyn, 2022). As in the above example, just by putting the booking ID of the customer in the booking ID cell as shown in the example the result will automatically generate in the cell for room type reserved. As it can be observed that for the booking ID of the customer that is INN00335 they type of room reserved was Room type 4.
The function has been used for the cell that generates the result which is the cell that shows the room type 4 in the above example. The formula used has been shown also which can be interpreted as to look up the value of booking ID cell from the data that has been selected and show the result which is exact to the booking ID and corresponding to the room type reserve that has been put in the data set. Therefore, this is an advanced tool that is used by many data analysts hence it offers to show and generate the result in the most specific manner and can be used for the data set that has the last data in it. It is helpful as it saves time but just putting the input, the exact result can be shown (Evergreen, 2019).

PART 2
 
Data-driven decision-making has developed as a crucial tactic in today's competitive educational environment, where it is being used to encourage student results and refine teaching methods (Anderson and Gerbing, 1988). The subsequent section of the essay accepts a thorough examination of a dataset derived from a survey conducted among schoolchildren. This dataset contains information collected from a total of 2133 students, including their pre-test and post-test scores, gender demographics, and lunch qualifying status. The primary goal of this study is to clarify the complex connections that exist among kids' lunch eligibility, gender, and academic achievement. In order to accomplish this objective, a section of the essay utilises the functionalities of Microsoft Excel, a versatile software, and the open-source SPSS data mining application. Also, this approach improves the comprehension of the said relationships and sheds light on valuable insights that can be utilised to inform educational strategies and interventions. (SPSS, 2022). The modern transformation in education has emphasized the importance of data-driven methodologies in decision-making. Educational institutions are increasingly recognizing the need to influence large amounts of data to provide valuable insights about student behavior, academic achievements, and overall educational experiences. This aligns with the data-centric era, where organizations in various industries are using data analytics and data mining to gain a competitive advantage and make informed choices. (González and Fernández, 2020).
Data Analysis Using Microsoft Excel (report) 
1. Gender Distribution
In order to have a full understanding of the demographic disposition of the student population, an initial procedure was undertaken to import the dataset into Microsoft Excel. According to  Raudenbush and Bryk, (2002) this process allowed the following examination and analysis of the data. By leveraging Excel's varied capabilities, a pivot table was methodically built to ease the quantification of male and female students inside the dataset. Students' genders were aggregated and categorised with the use of an alignment table, allowing for a precise headcount. The results of this full effort are summarised in Table 1, which shows how many males and females there were among the students who responded to the survey.
Table 1: Gender Distribution
	Gender
	Total

	Male
	1020

	Female
	1113



The data analysis indicates that out of the total sample size of 2133 students, 1020 individuals are classified as male, while 1113 individuals are classified as female. The evident disparity in the distribution of genders plays a crucial role in the initial stages of the research, as it allows for the examination of potential correlations between gender and other variables within the dataset. The study uses disaggregated gender data to gain insights into the gender distribution among the surveyed student population. By applying rigorous data preparation techniques and utilizing Microsoft Excel's pivot tables, a comprehensive representation of gender distribution is obtained. (Smith, 2017). This information lays the groundwork for further research into the complex interactions between gender, lunch qualification, and academic success, which will be conducted in the next sections of the analysis. (Raudenbush and Bryk, 2002).
Lunch Qualification
By leveraging the existing pivot table planning, the research was expanded to include an investigation into the lunch qualifying status within the student demographic. By applying  the pivot table feature in Microsoft Excel, the thorough procedure entails the classification of students into two distinct groups: those who meet the criteria for reduced or free lunch and those who do not. According to Johnson and Smith,  (2021) application of this technique not only facilitated the optimisation of the data exploration process but also guaranteed uniformity in the management of this central element of the dataset. Therefore, the findings of this research are presented in Table 2, which displays the distribution of students according to their lunch qualifying status. The table provides a clear representation of the number of students in each group, facilitating a thorough comprehension of the distribution pattern. 

Table 2: Lunch Qualification Allocation
	Lunch Qualification
	Total

	Qualified
	1055

	Not Qualified
	1078



The study reveals that 1055 students are "qualified" for reduced or free lunch, while 1078 are "not qualified." This analysis provides insights into socioeconomic factors within the student population and suggests further research into the potential associations between lunch qualifying status and academic achievement, gender distribution, and other variables. The comprehensive examination of lunch eligibility status, enabled by Excel's advanced table structure, helps understand the demographics of the students and enhances the research's depth. (Brown, 2019)
2. Mean and Median of Pre-test and Post-test Scores
Examining the difference between students' pre- and post-test scores, the dataset expanded beyond the field of academic achievement. In order to get a deeper understanding of the patterns and tendencies in student performance, the powerful analytical capabilities of Microsoft Excel were utilised. Table 3 provides a comprehensive record of the estimated means and medians of the scores obtained by both qualified and not-qualified students, offering a detailed analysis of the intricacies surrounding academic performance.
Table 3: Mean and Median Scores
	Lunch Qualification
	Pre-test Mean
	Pre-test Median
	Post-test Mean
	Post-test Median

	Qualified
	85.62
	86.50
	90.18
	90.75

	Not Qualified
	72.34
	73.00
	76.89
	77.50



Qualified Students: Among students meeting the criteria for reduced or free lunch, the mean pre-test score of 85.62 signifies that, on average, they achieved a score of 85.62 on the pre-test. The median score of 86.50 on the pre-test suggests that 50% of the qualified students achieved a score of 86.50 or lower, while the remaining 50% had scores higher than this minimum score. In the same way, the mean score of 90.18 obtained in the post-test indicates an average performance of 90.18 in the post-test. The median score obtained in the post-test, which is 90.75, indicates that 50% of the eligible students obtained a score equal to or lower than 90.75, while the other 50% achieved a higher score.
Not Qualified Students: The pre-test mean score indicates that students who are not eligible for reduced or free lunch had an average pre-test score of 72.34. The median score of 73.00 on the pre-test indicates that 50% of the students who did not qualify had a score of 73.00 or lower, while the remaining 50% achieved a score higher than this value. Additionally, the mean score obtained in the post-test, which amounts to 76.89, indicates an average score achieved in the post-test of 76.89. The median score of 77.50 on the post-test suggests that 50% of the students who did not qualify achieved a score of 77.50 or lower, while the remaining 50% achieved a score higher than 77.50.
3. Mean and Median Differences of Pre-test and Post-test Scores
Looking further into the results of our study, a critical component is examining how student performance changed from the pre-test to the post-test phase. Below are the computed mean and median differences, which offer a thorough overview of how students' test results changed over time.
Among eligible students, the average discrepancy between pre-test and post-test scores is 4.56, suggesting a typical augmentation of 4.56 points in scores from the initial assessment to the subsequent evaluation. The median difference of 4.25 indicates that exactly 50% of the eligible students observed an increase of 4.25 points or greater, while the other 50% observed changes below this threshold. Also, in contrast, among students who do not possess the necessary qualifications, the average discrepancy between pre-test and post-test scores is 4.55. This indicates an average increment of 4.55 points in scores from the initial assessment to the subsequent evaluation. The observed median difference of 4.50 indicates that half of the students who were not eligible experienced changes in their scores that were equal to or more than 4.50 points, while the remaining half saw changes that were below this threshold. (Bloom, 1984).
4. Clustering Example: K-Means Clustering
Clustering analysis is crucial in data-driven environments for analyzing consumer behavior, implementing marketing strategies, and conducting risk assessments. The K-Means clustering approach is used to group data points into predetermined clusters. This is illustrated using the Student_Score.csv dataset in SPSS. The procedure for implementing the K-Means clustering method is explained, along with visual representations, to identify student clusters based on pre-test and post-test scores.
The study began by loading the dataset "Student_Score.csv" into the SPSS programme.
The second step involves the process of selecting appropriate variables and an algorithm. In this particular instance, our attention was directed towards the variables denoted as "pre-test score" and "post-test score." The K-means clustering technique was chosen due to its inherent capability to effectively divide data into separate clusters.
The third step in the process involves the establishment of cluster definitions. A crucial factor in K-means clustering revolves around the determination of the optimal number of clusters. In this particular instance, a decision was made to generate three distinct clusters based on the inherent attributes of the dataset.
The research process involved defining variables and cluster count, generating clusters using SPSS based on pre-test and post-test student scores. The fifth step involved interpreting the results using a scatter plot, where each data point corresponded to a student. Different colours were used to differentiate the clusters, as shown in Figures 1, 2, and 3.
Dataset Introduction and Description
· Dataset Name: Student_Score.csv
· Dataset Fields: Lunch Qualification, Pre-test Mean, Pre-test Median, Post-test Mean, Post-test Median
· Dataset Description: The dataset named "Student_Score" comprises the lunch qualifying status and pre-test/post-test scores of a total of 200 students. The lunch qualification field serves as an indicator of whether the student has been granted free or reduced lunch, a widely employed measure to approximate the student's socioeconomic position.
Step 1: Launch IBM SPSS and import the Student_Score dataset.
Step 2: Click on Analyze tab and select Classify, then K-Means Cluster.
[image: ]
 
Step 3: Select the pre-test mean and post-test mean as variables and specify the number of clusters to be 2. Choose Euclidean distance.
[image: ]
Step 4: Examine the output and analyze the clusters formed by K-Means clustering.
[image: ]
Cluster Visualisation: A visualisation of the clusters formed by K-Means Clustering, with diverse colours representing distinct clusters.
[image: ]Fig. 1 
Cluster Comparison: A contrast of the pre-test and post-test scores for the several clusters, showing any important variations.
[image: ]Fig. 2 
 
[image: ]Fig. 3 
Could be seen in fig. 1, 2 and 3 distinct groups of students with comparable performance on key factors were found using the K-Means Clustering technique.
 Heat maps are used as a visual tool for illustrating the associations between variables and clusters, hence offering valuable insights into their interrelationships.( fig 4) 
[image: ]Fig. 4 
The provision of a summary table offered us further explication on the specific characteristics of each cluster, facilitating our comprehension of their individual qualities.( Fig. 5) 
[image: ]Fig. 5 
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Data Mining Methods:
1.Decision trees are a machine learning algorithm used in e-commerce to improve the effectiveness and efficiency of recommendation systems. They analyse consumer behavior to provide product recommendations based on browsing and purchase history  (Tan, Steinbach and  Kumar, 2013). By identifying items that resonate with users, decision trees can increase cross-selling and upselling opportunities, ultimately improving the overall efficiency of e-commerce platforms.
2. Clustering: Clustering is a data analysis technique that groups similar data points based on their inherent characteristics. Retail firms use segmentation to enhance customer satisfaction and revenue by tailoring marketing efforts, loyalty programs, and product offers to meet specific purchasing habits and preferences (Feldman and Sanger, 2006). This optimizes overall performance, providing a more personalized and satisfactory customer experience, ultimately enhancing the business's overall performance.
3.Association rule mining is a common technique in the retail industry with the purpose of discovering purchase trends. Retailers have the ability to discern patterns of often co-purchased products, enabling them to strategically arrange similar items in close proximity to one another, so optimising sales potential. Example: Market Basket Analysis
4. Predictive Modelling: Predictive modelling is a statistical technique that uses historical data to predict future outcomes. It involves developing mathematical models to predict or classify future events or behaviors. Credit scoring is an example of predictive modelling used by financial organizations to evaluate and analyze credit risk. 
5.Time Series Analysis: Time series analysis is a statistical method used to analyze and interpret data over time, focusing on patterns, trends, and relationships. It is commonly used in stock market forecasting, where historical data like stock prices and trading volumes are analyzed to identify trends and seasonality. 
Text Mining Methods
1.Sentiment Analysis: Social Media Monitoring: Practical Example
To assess public opinion about their products and services, companies analyse social media sentiment. Businesses may adjust marketing techniques and quickly resolve customer problems by recognising positive, negative, or neutral mood (Tan, Steinbach and  Kumar, 2013).
2.Topic Modelling: A Practical Example of Content Categorization
Topic modelling is a technique employed by news websites to automatically classify articles into distinct categories, including but not limited to politics, sports, entertainment, and technology (Feldman and Sanger, 2006). This facilitates efficient content structuring and tailored content suggestions for readers.
3.Named Entity Recognition (NER) is a computational technique that identifies and classifies named entities within a text, including proper nouns like people, organizations, and locations. It can be applied in the analysis of customer feedback, helping businesses extract and categorize relevant entities like product names, places, and individuals. 

4.Text Classification: A Practical Example of Email Filtering
Text categorization is employed by email service providers to distinguish between spam emails and legal ones. This approach aids in the assurance of consumers receiving pertinent and secure communications by doing an analysis of the content and features of emails.
5.Text summarising is a method used by consulting firms to summarize extensive market research studies, enabling executives and stakeholders to make informed decisions by providing crucial information at a glance. example: market research report (Tan, Steinbach and  Kumar, 2013).
Advantages and Disadvantages of Using SPSS and Excel
In the field of data analysis, SPSS and Excel are extensively utilised software applications that possess unique merits and demerits. 
[image: ]


Advantages of SPSS: SPSS excels in complex data mining tasks like clustering and segmentation, enabling the identification of discrete consumer clusters based on intricate purchase patterns (Pallant, 2019). It is also useful for advanced analysis, particularly in ANOVA with multiple components, and managing intricate factorial designs for investigating the impact of teaching methodologies on student performance in research studies. SPSS's proficiency in these areas makes it a valuable tool for data mining and analysis.
Advantages of Excel: Microsoft Excel is a useful tool for rapid data analysis, such as monitoring monthly sales data to identify patterns and compute basic metrics. Its native charting features allow for simple visualizations, such as a line chart for presenting revenue fluctuations in a sales report, making it an efficient tool for data exploration and analysis. (Microsoft Excel Official Documentation, 2020). 
Disadvantages of SPSS: SPSS's advanced capabilities may require training to overcome the learning curve, especially for those unfamiliar with statistical principles (Pallant, 2019). The software's tendency to use substantial system resources can lead to performance degradation when dealing with large datasets, putting significant pressure on hardware resources, especially when dealing with millions of records.
Disadvantages of Excel: Excel's statistical capabilities are limited compared to specialized applications like SPSS, making it unsuitable for sophisticated analyses like mixed ANOVA. (Microsoft Excel Official Documentation, 2020). Automation in Excel faces challenges due to the use of macros, which may require significant human coding for complex processes, such as automating a multi-step data processing pipeline. 

Conclusion
Hence, from the above performed practical related to the use of data analysing tools it can be concluded that there are many tools that I used by data analysts in order to perform and interpret and show the data in such a manner that it is easier for everyone to understand it and make their conclusion. In the following project the data related to the hotel reservation has been provided on which various data tools and techniques have been applied to show the result. There have been used functions to find the average price for the year and visualize the data in the form of a line chart. In the further part there have been used advanced functions of the Microsoft Excel which shows the specific result as per the need of the question and query that has to be solved.
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Practical Examples of Common Data Mining and Text Mining Methods in Contemporary  Business  
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Criteria   Advantages  of SPSS   Advantages  of Excel   Disadvantages  of SPSS   Disadvantages  of Excel  

Data  Complexity   Handles  complex  statistical  analyses and  data mining.   Suitable for  basic data  analysis and  simple  calculations.   Steeper  learning curve  for advanced  features.   Limited support  for advanced  statistical  techniques.  

Data  Visualization   Offers  comprehensive  visualization  options.   Provides  basic charts  and graphs  for  visualization.   May require  additional  plugins for  advanced  graphs.   Limited  customization  and aesthetics  in  visualizations.  

Statistical  Analysis   Supports  advanced  statistical tests  and modeling.   Suitable for  basic  statistical  analysis.   Requires  familiarity with  statistical  concepts.   Limited to built - in functions;  may lack  advanced tests.  

Large  Datasets   Efficient  handling of  larger datasets  and  databases.   Performs  well with  smaller  datasets.   Resource - intensive for  extremely large  datasets.   Slower  performance  with large  datasets and  calculations.  

Automation   Scripting  capabilities  allow for  automated  analyses.   Limited  scripting  capabilities  for  automation.   Initial setup for  automation  may be time - consuming.   Limited  scripting can  hinder complex  automation  tasks.  

Data  Cleaning   Offers tools for  data cleaning  and  transformation.   Basic data  cleaning  features  available.   May not  provide in - depth data  cleansing  features.   Requires  manual steps  for extensive  data cleaning.  
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