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[bookmark: _Toc151375305]Introduction
Technology is fast becoming a crucial component of modern life. From business to education to medical, technology plays a critical role in revolutionising previously laborious processes and fostering seamlessness and efficiency. However, this technological advance has brought about in the development of massive volumes of data, giving rise to a diversity of disciplines that strongly rely on data and its growing significance. Data Analytics and Visualisation are two notable examples. The modern period is defined by the supremacy of Big Data, in which data acts as the driving force across multiple sectors, most notably in the business sector. This emphasises the importance of data analytics and visualisation. Despite the fact that many people are unfamiliar with these concepts, investing in them might mean the difference between a thriving business and one that is struggling. Keeping this in mind, the goal of this blog is to introduce readers to the principles of Data Analytics and Visualisation (Liang et al., 2023). This assessment investigates Microsoft Excel's capabilities in pre-processing, analysing, and visualising data from a "Hotel Reservation" Excel file. The assessment then contrasts Excel data analysis with SPSS software. Then, five data mining and text mining techniques are discussed.  Finally, the study compares the advantages and disadvantages of utilising SPSS against Excel.
[bookmark: _Toc151375306]Part 1
[bookmark: _Toc151375307]Pre-Processing of the data
Data preprocessing can be considered a category of data preparation. It is a procedure carried out with raw data. It is a preparatory procedure for another data processing approach. It has always been an important first stage in the data mining process. Approaches to data preparation have recently been updated for training machine learning. Data preprocessing is the process of converting data into a format that can be more easily and effectively handled in data mining, machine learning, and other procedures. It is extremely important in contemporary machine learning and AI development. Data preprocessing is an important step in the data mining process that entails cleaning and altering raw data before it can be analysed. The following are some common data preparation steps: Data cleaning is the process of detecting and repairing flaws or irregularities in data, such as missing numbers, outliers, and duplicates. For data cleaning, many strategies such as imputation, elimination, and transformation can be utilised. Data Integration is the process of merging data from several sources to generate a cohesive dataset. Data integration may be difficult since it includes dealing with data in many forms, structures and semantics. For data integration, methods such as record linkage and data fusion can be utilised. Data transformation is the process of turning data into a format that's appropriate for analysis. Data Compression is the process of lowering the size of a dataset while retaining vital information. Techniques such as selecting features and extraction of features can be used to reduce data. The choice of features is the process of choosing a subset of important characteristics from a dataset, whereas separating features is the process of translating the results into a space with fewer dimensions while retaining the critical information. Data Discretization is the process of separating continuous data into discrete categories or intervals. Data mining and machine learning methods that need categorical data frequently employ discretization. Normalisation is frequently used to handle data with varying units and scales. Depending on the nature of the data and the analytic aims, the particular procedures required in data preparation may vary.
The important variables to estimate the changes in average room reservation costs from 2017 to 2021 include "Arrival Year" and "Average price." These two data kinds are critical, but their influence on the rise or decline is dependent on the validity status of the "Booking." This results in the three key data types for the Data Pre-Processing being “Arrival year”, “Average price,” and “Booking status.” Once the required data has been selected, it is transferred to other tabs for subsequent pre-processing.
[bookmark: _Toc151375308]Analysing the data 
Some factors which are crucial when estimating the change in mean accommodation expenses between 2017 and 2021 include “Arrival_year” and “Average price”. These data sets have to be critical, however their impact will depend on data “Status of booking.”The first step is to choose the required data, which is then transferred to another tab for further processing.
	Arrival_year
	Average price
	Booking status

	2017
	         83,145.05 
	Canceled

	2017
	       466,159.06 
	Not_Canceled

	2018
	   1,155,505.44 
	Canceled

	2018
	   1,829,216.13 
	Not_Canceled

	2019
	           6,641.10 
	Canceled

	2019
	         11,374.19 
	Not_Canceled

	2020
	           7,522.75 
	Canceled

	2020
	         13,334.55 
	Not_Canceled

	2021
	           5,413.75 
	Canceled

	2021
	         14,023.05 
	Not_Canceled

	2022
	         56,133.66 
	Canceled

	2022
	       103,220.15 
	Not_Canceled



The data was organised and tallied for each year in order to evaluate the shifts in average prices, which were classified as "Cancelled" and "Not Cancelled." The observed pattern in average costs for Cancelled reservations from 2017 to 2022 is Increase > Decrease > Increase > Decrease > Increase. For Not Cancelled reservations, the pattern is Increase > Decrease > Increase > Increase > Increase > Increase. 
	
	
	

	Sum of Average price
	 

	Arrival_year
	Booking status
	Total

	2017
	Canceled
	         83,145.05 

	 
	Not_Canceled
	       466,159.06 

	2017 Total
	 
	       549,304.11 

	2018
	Canceled
	   1,155,505.44 

	 
	Not_Canceled
	   1,829,216.13 

	2018 Total
	 
	   2,984,721.57 

	2019
	Canceled
	           6,641.10 

	 
	Not_Canceled
	         11,374.19 

	2019 Total
	 
	         18,015.29 

	2020
	Canceled
	           7,522.75 

	 
	Not_Canceled
	         13,334.55 

	2020 Total
	 
	         20,857.30 

	2021
	Canceled
	           5,413.75 

	 
	Not_Canceled
	         14,023.05 

	2021 Total
	 
	         19,436.80 

	2022
	Canceled
	         56,133.66 

	 
	Not_Canceled
	       103,220.15 

	2022 Total
	 
	       159,353.81 

	Grand Total
	 
	   3,751,688.88 

	
	
	

	
	
	



[bookmark: _Toc151375309]Performing same tasks with additional ways
To calculate the average price in a different way, the IF function was used to determine values, and then the entire sum of average prices was determined using these values. This entire operation was carried out within the Excel programme and is shown below.
	Arrival_year
	Average price

	2017
	          549,304.11 

	2018
	       2,984,721.57 

	2019
	             18,015.29 

	2020
	             20,857.30 

	2021
	             19,436.80 

	2022
	          159,353.81 


 
[bookmark: _Toc151375310]Visualising the data
Graphical representation is the use of graphs, plots, and charts to visually express data statistics-based outcomes. This type of representation is more effective than tabular representations for comprehending and comparing data. Graphical representation aids in qualifying, sorting, and presenting facts in an easy-to-understand format for a broader audience. Graphs allow for the investigation of the cause-and-effect relationship between two variables via time series and frequency distribution. The primary purpose of a graphical depiction of data is to analyse and recognize data trends and patterns. It is useful for evaluating vast amounts of data, comparing two or more data sets, generating predictions, and making definitive decisions. The visual presentation of data also aids in the avoidance of information confusion and overlapping. Graphs, such as line graphs and bar graphs, clearly represent two or more data points for simple comparison (Healy, 2018)
The data analysis will now be presented in the form of several graphics. For this, a column chart and a line chart will be supplied, with the column chart displaying the Average price of Cancelled Bookings and the line chart displaying the Average price of Non-Cancelled Bookings.
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[bookmark: _Toc151375312]How many students are male and female?
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The SPSS analysis shows that there are 1056 female students and 1077 male pupils. The appropriate percentages are shown in the table above, and a pie chart built by SPSS is shown below to graphically portray this distribution.[image: ]
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	Lunch

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Does not qualify
	1215
	57.0
	57.0
	57.0

	
	Qualifies for reduced/free lunch
	918
	43.0
	43.0
	100.0

	
	Total
	2133
	100.0
	100.0
	




In accordance with the summary analysis, it was found that 918 pupils are eligible for free lunch, while 1215 are not. The pie chart below depicts the distribution of these quantities visually.
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[bookmark: _Toc151375314]What are the mean and median of students who qualifies and does not qualify for reduced/free lunch?
Initially, the data is divided into two subsets, distinguishing between students who qualify for lunch and those who do not. Following this categorization, mean and median values for each group are then analyzed through frequency analysis. 

	Statistics

	LUNCH1  

	Does not qualify
	N
	Valid
	1215

	
	
	Missing
	0

	
	Mean
	1.00

	
	Median
	1.00

	Qualifies for reduced/free lunch
	N
	Valid
	918

	
	
	Missing
	0

	
	Mean
	2.00

	
	Median
	2.00



[bookmark: _Toc151375315]What are the mean and median differences of student’s pre-test and post-test scores?
The mean and median differences between the Pre-Test and Post-Test were calculated using the SPSS application's Frequency Analysis feature. The findings show a mean difference of 54.96 and a median of 56.
	Statistics

	
	Pretest
	Posttest

	N
	Valid
	2133
	2133

	
	Missing
	0
	0

	Mean
	54.96
	67.10

	Median
	56.00
	68.00
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[bookmark: _Toc151375317]Most common data mining and text mining methods used in the ICT business.
Data mining, which is all about sifting through large quantities of data, like truly big data, in order to identify significant information. It makes sense of data using various technologies, uncovering patterns and reaching smart conclusions. What's more, it can extract fresh insights from old data, which is very useful when there are abrupt changes (Kumar, 2020).
Cleaning and preparing data is the equivalent of the first stage in data mining. One must clean up the raw data, organise it, and make it actionable. This includes modelling, converting, transferring, and a slew of other activities to guarantee the data is of high quality and trustworthy for businesses to use. When several sources of data are merged, data cleaning eliminates inaccuracies, resulting in fewer errors and happier clients. It assures that data is consistent within the same dataset and/or across other datasets, and that units of measurement are described consistently. The use of data cleansing techniques results in more efficient business practises and faster decision-making. Clean data enhances the quality of data, making it more suitable for analytics and reporting. When depending on black-box algorithms and established parameters, automated data cleaning systems may lack control and transparency. When employing automated tools, there is a danger of overfitting or underfitting due to the use of improper or excessive data cleaning processes. To confirm, analyse, and enhance the data cleaning outputs, automated technologies require human participation and verification.
Association is a data mining approach that uses statistics to identify correlations between distinct data or data-driven events. It creates a connection between two data occurrences, such as the frequent purchase of hamburgers with French fries, which relates to the statistical idea of correlation. IT companies may enhance their product offerings, design targeted marketing strategies, and increase customer satisfaction by uncovering patterns and correlations between various items or services. (Bhatia, 2019).
Cluster analysis, often known as clustering, is a data mining approach that seeks to organise a set of items so that those within the same group, or cluster, are more similar to those in other groups. It aims to discover and create groups in data, assuring high correlation among things within the same group and minimal connection between objects outside the same group. In the IT sector, this approach is used to create client profiling, which allows organisations to get insight into their clients, customise goods or services to certain groups, and give more personalised experiences. Cluster analysis is an unsupervised learning approach, which means that the number of clusters in the data is unknown in advance.
Finding and statistically analysing the link between variables, estimating the influence of one variable on another, and projecting future relationships between variables are all part of regression analysis. It is widely used in finance, investing, and business for data-driven decision-making, forecasting, and comprehending data point representation. This analytical approach is useful for organisations since it aids in the selection of significant factors, the elimination of less important ones, and the production of improved results through informed decision-making. It is an important tool for organisations to comprehend and forecast diverse outcomes, assisting in strategic decision-making, resource allocation, and long-term planning (Papakyriakou and Barbounakis, 2022).
The term-based approach is a text analysis methodology that analyses a document based on the terms included within it. Such an approach is used to translate the context and sense in which customers or other people describe products and services through their statements including customer feedback, social media posts, or product evaluations assigning every statement some point – called weight. (Lucini et al.,2020).
Consequently, the phrase-based method analyzes texts using phrases instead of words, which leads to more detailed information because a phrase comprises many semantic meanings that cannot be ambiguous. Despite several challenges, such as polysemy and synonymy, phrase-based analysis in the IT industry improves natural language understanding and sentiment analysis. By examining bigger semantic units, this strategy allows organisations to get deeper insights from customer feedback and product assessments, resulting in more accurate and contextually relevant outputs.
The pattern taxonomy approach entails analysing documents and applying patterns to generate word connections, resulting in a tree-like taxonomy structure. By discovering more particular patterns rather than examining complete texts, this strategy enhances the system's accuracy in evaluating word weights. When dealing with complicated datasets, the pattern-based approach in the IT sector speeds up data analysis activities, resulting in better-informed decision-making and enhanced overall efficiency (Gupta et al., 2020).
Text classification, also known as text categorization, is a text mining supervised learning approach that categorises text documents into predefined categories or classes. A machine learning model is trained on labelled text data in this technique. Text categorization is frequently utilised in the information technology sector for a number of tasks such as sentiment analysis, spam detection, and intent identification. It lets organisations to process enormous volumes of text data effectively, resulting in improved customer contact and more. Businesses may make data-driven choices and drive trend research by turning unstructured data into organised forms, analysing patterns within the data, and storing useful information in a secure database.

[bookmark: _Toc151375318]Advantages and disadvantage of using SPSS 
· The use of SPSS statistical packages in information technology has provided an effective way of analyzing information across research projects based on user-friendliness and diversity of features. These include data entry and cleaning that could help researchers to save a considerable amount of resources. Researchers can also customize their analytical output, changing the appearance of the charts and tables with respect to colour schemes and font styles in using SPSP.It’s a robust statistical software platform that provides advanced statistical analysis, a large library of machine learning algorithms, text analysis, open-source extensibility, big data integration, and seamless application interaction. SPSS is accessible to users of all skill levels because to its ease of use, flexibility, and scalability, and it is ideal for projects of all sizes and degrees of complexity, assisting organisations in making data-driven choices and driving trend analysis.
SPSS, a popular commercial software programme for statistical analysis, may be prohibitively expensive for certain individuals and enterprises. It has limited programming abilities, which makes more elaborate or customised analysis difficult. SPSS may not accept newer data types, such as big data and streaming data, which limits its utility in some research studies. PSPP, the free version of SPSS, lacks some complex features included in the commercial version, limiting access to certain activities. SPSS lacks built-in reporting tools, forcing researchers to export their data and prepare reports using other applications. While SPSS allows for scripting, it is not as versatile or powerful as other statistical programming languages. (Paura and Arhipova, 2012).

[bookmark: _Toc151375319]Advantages and disadvantage of using Excel
Excel's user interface is easy and familiar, making it accessible to users of all skill levels, including those with no prior familiarity with statistical tools. It excels at data organisation and management, allowing users to enter, change, and visualise tabular data. Excel's advanced built-in formulas and functions allow users to do a wide range of computations, automate processes, and extract valuable insights from data. It has various charting features that allow users to create visually attractive graphs and charts to demonstrate data trends and patterns. Excel works well with other Microsoft Office applications, allowing for simple data transfer and collaboration inside documents and presentations. Excel allows for extensive customization, allowing users to change charts, tables, and formulae to match their specific analytical and reporting needs.
When dealing with huge datasets, Excel's performance may suffer, potentially resulting in slowdowns, crashes, or instability. Excel, as a separate tool, does not interact effectively with other business systems, limiting its collaboration possibilities. It lacks sophisticated version control facilities, making it difficult to track changes and cooperate efficiently when numerous users work on the same file. When compared to specialised data cleaning solutions, data cleaning and transformation activities in Excel can be time-consuming and inefficient. Excel's security safeguards are inadequate, possibly leaving it exposed to data breaches and unauthorised access, especially when dealing with sensitive data. Excel's real-time collaboration is restricted, causing difficulties for teams working on the same document at the same time.
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