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[bookmark: _Toc131552944]Overview
It is impossible to exaggerate the significance of data visualisation and data analysis in today's data-driven society. This method of processing data has proven crucial for extracting insights from massive datasets. Almost every industry today uses data analytics. Data analysis plays a significant role in helping companies of all sizes and in all industries better understand consumer demands and respond by making adjustments to goods and services (Kelley, 2020). Understanding clients better, increasing sales, refining customer targeting, decreasing expenses, and developing more effective approaches to solve problems are all made possible by data analysis, making it a crucial company function. Data scientists as well as data analysts cannot function without data visualisation (DV) (Perkins-Munn, 2022). They may use this information to learn about consumers' preferences, habits, and aspirations. But data visualisation is also useful in practise. Both theoretical concepts as well as practical applications of data management and analytics will be evaluated in this report. Data management, data warehousing, and business intelligence are all topics that will be explored in depth in this report. Data mining as well as text mining methods will also be described, along with a thorough evaluation of current best practises. The evaluation will also stress the use of statistical packages like SPSS and spreadsheet programmes like Excel when it comes to drawing conclusions from data. At the end, the examination will include an emphasis on data security and ethics, stressing the need of safeguarding sensitive data and meeting all applicable legal requirements.
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[bookmark: _Toc131552946]Pre-Processing Data
Data pre-processing is the process of organising, standardising, and merging data before it can be analysed. The purpose of data pre-processing seems to be to enhance the data's quality and tailor it to the data mining job at hand. The first and most crucial step in entering the realm of Machine Learning is the pre-processing of data (Yang, 2018). A computer with a desire to learn and take action in the actual world needs a steady diet of clean and appropriately featured data in order to do so. Data preparation is the process of transforming raw data through a well data sets in preparation for use in data mining analyses. The format and quantity of raw data is often inconsistent and inadequate. Every data-driven project's success on the quality of the data's initial preparation. Pre-processing the data entails doing this. Data from internal systems, interactions with customers, and the wider internet may all be used by businesses to inform strategy and improve performance.
Here, we will apply the data pre-processing methos in our report. 
We are given a large volume of data based on the room reservation and our goal is to calculate the rise and fall of average price of hotel reservations. Given data are provided on a time scale of 2017 to 2021. Three columns will be firstly considered in the data pre-processing, whom will be Arrival year, average pricing and status of reservations. This three data column has large impact on the pricing rise and fall analysis as year is important for data identification, price is the main theme of analysis and reservation status is important to sum up the prices. 
From the given data table, the required data will be gathered and analysed. 
Data worksheet: Columns are selected and ready to move. 
[image: ]
From the excel file, the required three data columns are copied and pasted in another excel file. After coping by using the filter option clustered option is used and important data ae separated and the excel sheet screen short is attached below:
[image: ]
In the red marked sell, the subtotal is calculated for the data presented. By this it will be easier to count the rate of average hotel pricing in this period. Below screen short is attached: 
[image: ]
[bookmark: _Toc131552947]Data Analysis 
By cleaning, modifying as well as modelling data, data analysis helps us get useful insights. Every data analysis effort should aim to draw useful conclusions from data and use those conclusions as a foundation for moving forward. The Process of Data analysis consists solely of obtaining information by utilising a good application or technology which enables you to analyse the data and uncover a pattern in it (Johnson, 2019). Based on the facts and data, you may make choices, or you can reach final conclusions. Processing and manipulating data, examining links and correlations across sets of data, and uncovering emerging patterns and developments for further interpretation are all facilitated by data analysis tools. The selected data will be analysed in below section. 
To calculate the data sort and filter in excel is used for analysis. The table attached above is the primary source of data analysis. From the table by using sort option in excel the “Not cancelled” cells data are selected and by year wise the “year” and “average price” is attached in the below table:

	Year of Arrival
	Average Price

	2017
	466159.06

	2018
	1829216.13

	2019
	11374.19

	2020
	13334.55

	2021
	14023.05

	2022
	103220.15



This table is presenting the average price data by year from 2017 through 2022. It seems that there is a substantial price jump between 2017 and 2018, 2018 is presenting the highest average price. The average price dropped slightly in 2019, and it remained steady in the 13,000 - 14,000 range during 2019 -2021. In 2022 the average price increased in a large number but less than 2018. 
[bookmark: _Toc131552948]Data Visualising 
Data visualisation helps readers instantly connect with significant insights by representing complicated information with emotive language and simple graphics (Adobe Express, 2023). Data visualisation uses basic tools such as graphs, indicators, but also infographics to simplify the statements made by today's massive datasets, allowing teams to more easily recognise links and connections among data, leading to more informed business decisions and even more purposeful strategy development. Data visualisation is essential in today's information-based economies. It visualises information to make it simpler to comprehend, analyse, and draw conclusions for strategic use in business. Insights from large data sets can only be partially reduced. Data visualisation that is both colourful and persuasive relies heavily on imagination and visual flair (Knaflic, 2015). Infographics are a popular and efficient method of delivering information and telling a narrative via statistics. Below based on the data, data visualisation is used. 

In this chart, a high increase and decreasing trend is located. From 17 – 18, data highly increased and in 2019 data significantly decreased again in 2022 data increased in a small quantity. 
Other methods for data analysis are used beneath: 
Pivot Table
Pivot table is an analytical method in Excel. By using a grid-like matrix, Pivot Table allows us to quickly and easily summarise massive datasets. You may customise the table by selecting which fields appear as rows and which appear as columns (Clark, 2020). A visual depiction of the pivot table is provided by the pivot chart. Many distinct diagram styles are available for your perusal. The chosen data are analysed with pivot table and other requited process and the output of the analysis is attached below: 
	
	

	Booking status
	Not_cancelled

	
	

	Sum of Average price
	

	Year of Arrival
	Total

	2017
	466159.06

	2018
	1828543.04

	2019
	11374.19

	2020
	13334.55

	2021
	14023.05

	2022
	103220.15

	Grand Total
	2436654.04



Function of SUMIF 
Excel comes with a built-in function called SUMIF that adds up cells depending on whether or not a certain condition is met (Finau and Prasad, 2015). The function is applied in the data and the cancelled as well as non-cancelled data are analysed for booking data. By using the data final average price is calculated for years, below in the table data is presented. 
	Year
	Total Average Price
	Cancelled Average Price
	Final Average Price

	2017
	549304.11
	83145.05
	466159.06

	2018
	2984721.57
	1156178.53
	1828543.04

	2019
	18015.29
	6641.1
	11374.19

	2020
	20857.3
	7522.75
	13334.55

	2021
	19436.8
	5413.75
	14023.05

	2022
	159353.81
	56133.66
	103220.15
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	Gender

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Female
	1056
	49.5
	49.5
	49.5

	
	Male
	1077
	50.5
	50.5
	100.0

	
	Total
	2133
	100.0
	100.0
	



[image: ]
Here, from the analysis found that, the number of males is 1077 which is 50.49% and the female are 49.51% which in number are 1056 individuals. 
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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
	



[image: ]

Here, from the data it’s seen that, qualified individuals are 43.04% which is 918 people and 1215, 56.96% is people are found is not qualifies. 
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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
	



[image: ]
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	Case Processing Summary

	
	Cases

	
	Included
	Excluded
	Total

	
	N
	Percent
	N
	Percent
	N
	Percent

	Pretest
	2133
	100.0%
	0
	0.0%
	2133
	100.0%

	Posttest
	2133
	100.0%
	0
	0.0%
	2133
	100.0%




	Report

	
	Pretest
	Posttest

	Mean
	54.96
	67.10

	Median
	56.00
	68.00
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	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Student_No
	2133
	14
	31
	22.80
	4.229

	Pretest
	2133
	22
	93
	54.96
	13.563

	Posttest
	2133
	32
	100
	67.10
	13.987

	Valid N (listwise)
	2133
	
	
	
	





	Initial Cluster Centers

	
	Cluster

	
	1
	2

	Zscore(Student_No)
	1.23046
	-1.37070

	Zscore(Pretest)
	-2.35609
	2.80497

	Zscore(Posttest)
	-2.29518
	2.35206




	Iteration Historya

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	2.307
	2.569

	2
	.061
	.054

	3
	.024
	.023

	4
	.015
	.014

	5
	.011
	.011

	6
	.003
	.003

	7
	.003
	.002

	8
	.004
	.004

	9
	.001
	.001

	10
	.001
	.001

	a. Iterations stopped because the maximum number of iterations was performed. Iterations failed to converge. The maximum absolute coordinate change for any center is .001. The current iteration is 10. The minimum distance between initial centers is 7.416.




	Final Cluster Centers

	
	Cluster

	
	1
	2

	Zscore(Student_No)
	.65914
	-.62249

	Zscore(Pretest)
	-.81788
	.77240

	Zscore(Posttest)
	-.82717
	.78117




	Number of Cases in each Cluster

	Cluster
	1
	1036.000

	
	2
	1097.000

	Valid
	2133.000

	Missing
	.000
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Data Mining
Data mining is the practise of extracting meaningful information from big databases. Extraction of useful information for use in making decisions, forecasting, or knowledge extraction is the goal, and several methods, including as categorization, clustering, correlation, including anomaly detection, may be used to this end (Tan et al., 2016). Below five methods are discussed: 
· Time series analysis is an approach to data analysis that looks for trends and patterns throughout time. By analysing historical stock prices and other pertinent characteristics, a stock market analyst, for instance, may make projections about the company's future success.
· Classification is a mechanism for organising information into groups determined by shared properties (Rifai, 2021). Classification allows online merchants to sort clients into groups based on their propensity to buy certain products.
· Association Rule Mining is a technique for discovering patterns of association between dataset variables. Association rule mining might be used by a grocery shop to learn which items are usually bought together, therefore informing product placement decisions.
· Clustering is a technique for organising data by forming groups of records that have common features. Clustering may be used by a marketing team, for instance, to divide clients into distinct groups according to their demographic characteristics and buying habits (Tan et al., 2016).
· Predicting how two or more variables inside a dataset are connected is the goal of regression analysis. Regression analysis might help a bank determine whether or not a client is likely to default on a loan given their credit history, income, and other factors.
Text Mining
Text mining is a computerised method that uses natural language processing to glean useful information from large amounts of unstructured text. In order to automatically find useful patterns and trends in text documents, text mining employs AI methods (Dantoni, 2022). Data mining, the practise of looking for patterns in massive datasets, includes this area. Unstructured text, which makes up the vast bulk of today's corporate data, is the primary focus of text mining. In order to deduce meaning from text, text mining programs use a wide variety of simple and complex techniques. Below five methods are discussed:
· Text clustering is a technique for organising texts into collections with shared characteristics (Mathur, 2021). A content marketing team, for instance, may utilise text clustering to categorise blog entries by subject.
· Sentiment analysis is a technique used to decipher the underlying tone of a piece of writing. A social networking site, for instance, may use sentiment classification to learn whether its members are generally favourable or negative about a certain product or service.
· Classifying texts into predetermined groups according to their contents is called text classification (Inzalkar and Sharma, 2015). Text categorization might be used by an online retailer, for instance, to automatically sort client comments into good, neutral, and negative categories.
· Theme modelling is a technique for extracting overarching concepts from a textual corpus. Topic modelling might be used by a news outlet, for instance, to determine the most commonly covered issues (Mathur, 2021).
· Entity Recognition refers to a technique for extracting information about specific entities from a text corpus, such as names, locations, and organisations. Named entity identification might be used by law firms, for instance, to locate mentions of client names and companies in court papers.
[bookmark: _Toc131552956]Ques 7: Microsoft Excel and SPSS advantages, disadvantages and examples of discussion

	Microsoft Excel

	Excel is a tool from Microsoft office products for data analysis. Microsoft Excel, a popular spreadsheet tool, allows users to organise their data into columns & rows then work with it using formulas (Simplilearn, 2021).

	Advantages
	Disadvantages

	· Excel's flexible features, such as formulas and functions, filtering, sorting, including grouping, are just a few examples of how you may format and personalise your data (David, 2017). 
· Data validation tools are many in Excel, including types of data, data validation procedures, error checks, and formulae. 
· Excel also allows you to describe and organise your data by supporting metadata like sheet titles, comments, headers, and footers (Crawley, 2023).
· Excel's user-friendly interface and lack of need for familiarity with specialised programming languages make it a great location to construct basic models.
· Excel's data visualisation tools make it simple to examine large amounts of information for patterns and outliers.
	· Excel documents are stored in a binary format, making them more difficult to read and edit with certain software. 
· Excel lost data may result from incompatibilities between Excel files due to differences in version, format, or extension (Simplilearn, 2021).
· Data overload in an Excel sheet may cause the software to run excessively slowly or even crash.
· Excel's rounding of huge numbers may have an effect on actuarial work since the programme only allows for 15 digits of accuracy in numbers (David, 2017).
· Excel's performance degrades when there's a lot of data in it, and it may also slow down if you have a lot of Excel windows active at once.

	SPSS - Statistical Package for the Social Sciences

	SPSS is a Windows based tool for analysis, data inputting and chart representation. SPSS can manage big datasets and do all the analyses discussed in the book as well as many more (SPSS, 2021). As SPSS is widely used across the social sciences and indeed the corporate sector, learning to use it will serve you well in both fields. 

	Advantages
	Disadvantages

	· The information for each estimate is conveniently provided in a single column, making their utilisation a breeze.
· Widely used for research and analysis factors. 
· The general direct model as well as a number of computed relapse models are two of IBM SPSS's most notable factual models (SPSS, 2021).
· Executives' tools provide access to far-reaching data. The foundation of every information analysis is the source material. 
· The menu-driven design is intuitive and quick to pick up, making it ideal for the visual learner (Kirkpatrick, 2015). 
	· Expensive to purchase and use. Exorbitantly expensive and requiring a licence, so you can't just buy it and have it (Kirkpatrick, 2015).
· It's the tricycle among programming languages, but it's a terrific tricycle, so it won't let you show off in front of other information detectives.
· For certain approaches, data on the extent of an influence and the degree of certainty is lacking (Morgan yet al., 2019).
· Several useful methods are not included in the standard package and can only be purchased as premium add-ons.
· Undergraduates may find it difficult to afford SPSS.
· Often requires more planning so that the full range of options may be used.
· In comparison to Microsoft Excel, the chart highlighting is more complex.

	Example of Excel
	Example of SPSS

	Simple data visualisations like table and charts are easily and quickly can be created using Excel. Because of its popularity and widespread availability, Excel also has a wealth of documentation and user communities to draw upon for use (Crawley, 2023). But Excel has limitations, like: together with its inability to execute more complex and large statistical analysis, might be problematic. Excel also lacks automation capabilities, making it difficult and error-prone to do tasks like data cleansing and processing.
	SPPS helps in advanced statistical procedures like analysis of variance like: ANOVA, regression analysis, and factor analysis. SPSS is an effective tool for managing enormous datasets because to its extensive power of built-in features and procedures that may aid in data processing and cleaning (Morgan yet al., 2019). The interface is complex and needs some prior knowledge of statistical ideas and methodologies. SPSS may also be rather expensive to buy, putting it beyond of reach for certain people and companies.



[bookmark: _Toc131552957]Conclusions
This report was divided into two parts, first part in Excel works and second part in SPSS analysis. The hotel booking data in Excel and the student data in SPSS were two examples of different types of datasets. Data pre-processing, analysis, visualisation, data mining, and text mining are deeply discussed in the report. Excel and SPSS worked are completed in this report and their suitability along with problems are discussed in this report. It was discovered that Excel is an effective data analysis tool, particularly for moderately big datasets. Bigger datasets and more complex statistical analyses were shown to be better suited to SPSS. This analysis was quite helpful for author to gather knowledges and analysis will definitely beneficial for any organisational use. 
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Average Price for year of Arrival Year (2017 to 2022)
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