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[bookmark: _Toc131190235]Introduction
Data analysis and visualisations entails several approaches that seek to make sense out of raw data.  Approaches like data pre-processing aim at preparing raw data for further analysis and manipulation. Tools like Microsoft Excel enable the preparation of input data and also visualise the output.  The provided data set is subjected to practical Microsoft Excel functions to garner critical insights form the data. Similar approaches and function an also be used in SPSS to analyse data and perform statistical analyses. The analysed data is visualised in the form of tables, graphs and charts. The report also evaluates data and text mining approaches alongside the advantages and disadvantages of Microsoft Excel and SPSS. 
To determine the decline or increase in the average price room reservation price between 2017 and 2021, the analysis processes should consider each year individually before making comparisons. This involves several steps of data pre-processing analysis and visualisation. Before data is analysed and visualised, it must be pre-processed to ensure the accuracy of the input information this enhances accuracy and reliability. 
[bookmark: _Toc131190236]Data Pre-Processing, Analysis and Visualisation
The first step is to ensure that no data is missing from the more than 36,000entries in the spreadsheet. Microsoft excel can aid in pre-processing as it has several tools that can be utilised. The primary aim of the pre-processing step is to ensure that the dataset is complete before subjecting it to any form of manipulation or analysis (Enders, 2022). The aim is also to transform the data into a format that can be subjected to different types of analysis or manipulation to ensure that the outcomes are correct and reliable. In this case the data set had 36,275 entries which must be confirmed to be complete. Any entries that are missing or omitted are excluded from the analysis process.
The easiest approach is to filter the data using the headings to get data each year. This can be tabulated to give total number of entries per year, which would also confirm the completeness of the data. A simple highlighting of the column with the arrival year and the average reservation price can help identify the count of entries for every year. The figures are highlighted at the bottom of the spreadsheet.  The summary of entries per year is given below.
	
	
	

	Year
	Count
	Average reservation price 

	2017
	6100
	90.05

	2018
	28038
	106.45

	2019
	177
	101.78

	2020
	198
	105.34

	2021
	192
	101.23

	2022
	1570
	101.5

	Total
	36275
	

	
	
	



From this simple tabulated analysis, the number of entries for every year is shown. It shows the completeness of the dataset as it tallies with the count shown In Microsoft Excel. This is crucial in ensuring that the average price computed is considered every entry. From the analysis, the average reservation price was lowest in 2017 at £90.05. The highest was in 2018 at 106.45. This analysis shows that the average price rose sharply after 2017 but then reduced in 2019, only to rise again in 2010, however, the price reduced again in 2021 and 2022. 
 Several Microsoft excel functions can be used to authenticate this data and show the trend in the average room reservation price. 
[bookmark: _Toc131190237]Pivot Tables & Chart
The use of Pivot tables provides a unique and data analysis and summary opportunity especially when dealing with huge data sets or volumes.  Data can be summarised with averages, minimum values and totals computed (Guerrero et al., 2019). Additionally, data can be grouped based on specific variables of interest to establish existing relationships or correlations. Categorisation also allows data filtering based on specified criteria like numeral ranges and text values. The data can then be compared based on generated tables or data groupings (Domino et al., 2021). This further facilitates the formation of different types of charts that visualise the data based on the identified categories. Moreover, different metrics of analysis can be computed based on the data categories filtered or selected using the pivot tables. 
For example, in this case, the number of cancelled bookings and against successful ones can be generated from the pivot table analysis. This can be used to determine elements like ratios or percentages in a bid to establish key indicators like the success rate.  The value of cancelled bookings can be summarised to establish the extent to which business was being lost per year relative to successful bookings. 

	Sum of Average price
	 
	 

	Arrival year
	Booking status
	Total

	2017
	Cancelled
	83145.05

	 
	Not Cancelled
	466159.06

	2017 Total
	 
	549304.11

	2018
	Cancelled
	1155505.44

	 
	Not Cancelled
	1829216.13

	2018 Total
	 
	2984721.57

	2019
	Cancelled
	6641.1

	 
	Not Cancelled
	11374.19

	2019 Total
	 
	18015.29

	2020
	Cancelled
	7522.75

	 
	Not Cancelled
	13334.55

	2020 Total
	 
	20857.3

	2021
	Cancelled
	5413.75

	 
	Not Cancelled
	14023.05

	2021 Total
	 
	19436.8

	2022
	Cancelled
	56133.66

	 
	Not Cancelled
	103220.15

	2022 Total
	 
	159353.81

	Grand Total
	 
	3751688.88





The market type can also be summarised a alongside the sum of average prices to determine the type that attracted the highest number of bookings per year.  The analysis and visualisation shown the average value of bookings that were made from different 
	
	
	

	Sum of Average price
	 
	 

	Arrival year
	Market type
	Total

	2017
	Complementary
	274.6

	 
	Corporate
	36732.14

	 
	Offline
	244482.52

	 
	Online
	267814.85

	2017 Total
	 
	549304.11

	2018
	Aviation
	12194

	 
	Complementary
	853

	 
	Corporate
	121439.64

	 
	Offline
	675642.51

	 
	Online
	2174592.42

	2018 Total
	 
	2984721.57

	2019
	Complementary
	0

	 
	Corporate
	632

	 
	Offline
	4065.49

	 
	Online
	13317.8

	2019 Total
	 
	18015.29

	2020
	Complementary
	29

	 
	Corporate
	387

	 
	Offline
	3222.91

	 
	Online
	17218.39

	2020 Total
	 
	20857.3

	2021
	Complementary
	0

	 
	Corporate
	1066

	 
	Offline
	5241.94

	 
	Online
	13128.86

	2021 Total
	 
	19436.8

	2022
	Aviation
	394

	 
	Complementary
	71.83

	 
	Corporate
	6976.2

	 
	Offline
	32053.47

	 
	Online
	119858.31

	2022 Total
	 
	159353.81

	Grand Total
	 
	3751688.88
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	Data
	 

	Arrival year
	Sum of Adults No
	Sum of Children No

	2017
	10727
	403

	2018
	52216
	3215

	2019
	320
	15

	2020
	382
	15

	2021
	364
	18

	2022
	2917
	153

	Grand Total
	66926
	3819




A comparison between the number of adult and children visitors in the 5 years under consideration can also be determined using pivot tables. This allows the filtration and collation of the multiple entries into a simple table that can be easily understood and interpreted at a glance. 

	Arrival year
	Data
	Total

	2017
	Sum of Adults No
	10727

	 
	Sum of Children No
	403

	2018
	Sum of Adults No
	52216

	 
	Sum of Children No
	3215

	2019
	Sum of Adults No
	320

	 
	Sum of Children No
	15

	2020
	Sum of Adults No
	382

	 
	Sum of Children No
	15

	2021
	Sum of Adults No
	364

	 
	Sum of Children No
	18

	2022
	Sum of Adults No
	2917

	 
	Sum of Children No
	153

	Total Sum of Adults No
	66926

	Total Sum of Children No
	3819



[image: ]
Filter function
In addition to the use of pivot tables the filter function can also be sued to establish the trend that was observed between 2017 and 2012. The filter function allows data to be separated based on specific characteristics or traits (Domino et al., 2021). For instance, the data in the subject spreadsheet contains reservations for the years between 2017 and 2022. The challenge with this data is that it is mixed up and the filter function can help to determine the data that is relevant to every year. From the filtered data, the average preservation price can easily be computed to get single figure to represent an entire year. This can then be visualised using different types of graphs to depict the scope of change observed in the period of interest. The filter function also allows the automated calculation of the count of entries that are relevant to a specific year. It also gives simple statistics like the sum of the filtered entries and the average number. After the data is filtered for every year, the tabulated summary of average price reservations is as follows

	
	

	Year
	Average reservation price 

	2017
	90.05

	2018
	106.45

	2019
	101.78

	2020
	105.34

	2021
	101.23

	2022
	101.5

	
	
	



After this analysis, this can easily be visualised to show the observed trend. 
[image: ]
From the line graph showing the average room reservation price, a general upward trend can be deduced. The lowest average price was recorded in 2017 while the highest was in 2018. This even though the average price reduced in 2019, it remained high above the price recorded in 2017. This trend can be used to forecast future average room reservation prices beyond 2022 where it is likely to remain high. 
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1. Male vs. male students
	Gender
	Female

	
	

	Count of Gender
	

	1056
	



	Gender
	Male

	
	

	Count of Gender
	

	1077
	

	Total 
	2133




	Row Labels
	Count of Gender

	Female
	1056

	Male
	1077

	Grand Total
	2133





2. How many students qualify and do not qualify for reduced/free lunch?

	Row Labels
	Count of Lunch

	Does not qualify
	1215

	Qualifies for reduced/free lunch
	918

	Grand Total
	2133




[image: ]


3. Mean and median of students who qualifies and does not qualify for reduced/free
lunch
	Qualifies 

	Pre-test
	Post test

	Mean
	Median
	Mean
	Median

	45.25
	44
	57.48
	55



	Does not Qualify

	Pre-test
	Post test

	Mean
	Median
	Mean
	Median

	62.29
	62
	74.38
	74



4. Mean and median differences of students pre-test and post test scores 

	All students 

	Pre-test
	Post test

	Mean
	Median
	Mean
	Median

	54.96
	56
	67.1
	68

	Difference 54.96-56=-1.04
	Difference 67.1-68=-0.9 


[bookmark: _Toc131190239]Two step clustering
Two step clustering is used to establish the number of clusters that can be extracted from a data set. Such clusters may not appear directly and only emerge after being subjected to the two-step clustering analysis. In this case, the clustering considered for inputs which wren gender, lunch, pretests post-test. From the input, the processes gave an output of 4 cluster which means that eh grouping were adequate for further analysis. 
[image: ]
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Data and text mining techniques are essential in the preparation of datasets for analysis. It allows huge datasets to be prepared for analysis and the generation of actionable sights. The approaches involve the sorting of data to establish the existence of unique patters that can help in the analysis and presentation processes (Jambhorkar and Jondhale, 2015). Data in different formats and sizes can be sifted using these methods to make sense out of raw data. In most cases, huge volumes of raw data are collected and remain unusable till mining is carried out to establish relationships, variables and possible correlations.  Data mining primarily focuses on numerical data while text mining deals with text data. Common approaches include clustering, clearing, and stemming which all involve systemic steps to e the best out of raw data.
Data clustering
Data clustering entails grouping data into clusters or sets that have similar characteristics or traits. In this regard, the analyst can select the groups of data deemed to have specific types of relationship or correlation (Jambhorkar and Jondhale, 2015). Additionally, clustering can group data to determine whether certain patters can be observed therein. For example, an organization can cluster data based on aspects like sales, products, or costs. Clustering allows making sense out sense with relatable characteristics. The technique can be used in a wide range of applications such as customer segmentation, image segmentation, anomaly detection, and many others.
Data cleaning
Data cleaning involves enhancing the quality of data by focusing on elements like quality and accuracy. It is based on the rationale that the reliability of output is determined by the accuracy and correctness of input data. In this regard, data clearing seeks to eliminate omissions, repetitions and errors (Aggarwal, 2015). In some cases, the data may contain outlier that may affect the outcomes or output
Data association 
This approach simply seeks to establish relationships and or correlations between different variables or data categories. This can be sued to establish relations such as cause and effect, which can be used to garner critical insights out of datasets. For stance, the relationships between variables can be established within organisations to determine the impact on indicators like performance (Aggarwal, 2015).
Text mining techniques seek to transform raw text data into logical formats that can provide actionable insights. Approaches such as tokenization, term frequency and stemming are often sued in text mining
Tokenisation
This entails breaking down data into smaller units which are referred to as tokens. Tokens may consist of unitary words or phrases that provide more information about datasets (Allahyari et al., 2017).  From this breakdown, paters and relationships can be identified based on how they are presented.
Term frequency
This entails determining how often a specific word or set of words is repeated within a raw dataset. The frequency helps in the identification of texts, which can then be linked to its relevance and meaning. For example, it can be to establish trending issues or topic based on the number of times it is mentioned in a given context like online platforms
Stemming
The technique is used in text mining and natural language processing to reduce a word to its base or root form, which is also known as the stem (Allahyari et al., 2017). It is used to standardize and normalize words in a text document so that variations of the same word can be treated as the same word.
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Microsoft Excels and the SPSS are two of the most common data analysis and manipulation tools. They offer a wide range of options. They have diverse capabilities and functionalities that make them preferable in different situations and scenarios. This makes the two applications ideal for diverse instances of data analysis and manipulation (Anderson et al, 2020). Having different capabilities and functionalities, the two applications have advantages and limitations that make their use ideal in some situations and disadvantageous in others. For instance, SPSS is preferable for statistical analysis in social sciences with bespoke features designed to facilitate this. On the other hand, Microsoft Excel is used for general purposes and allows users customization options for a wide range of purposes. 

	Microsoft Excel 
Advantages 
	SPSS
Advantages 

	· Microsoft excel is versatile and can be used for wide range of tasks that may range from simple mathematics to complex programming and statistics. It can be used to generate and visualize reports
· It is customizable to meet the needs of different users with unique data analysis and visualization needs. This is made possible through custom formulas that formatting capabilities and macros for data queries (Anderson et al, 2020). 
· Excel can help increase efficiency especially when dealing with repetitive data tasks that may otherwise consume a lot of time. For instance, it can be sued to automatically record sales with automatic generation of final accounts
· Microsoft excel is compatible with multiple platforms and software that are made for specific business or organisations.  This makes it easy to generate reports share information and collaborate with other users (Anderson et al, 2020). 
· Excel also has significant data analysis capabilities that are in built to facilitate visualisation with charts, graphs, and pivot tables. Making sense out of huge datasets is also made possible.
· In can be integrated with other software and platforms and Microsoft applications like Azure. Similar integrations re also possible with third party applications and software. 

	· SPSS is a robust statistical analysis tool that can handle a wide range of needs from scientific research, market research and social studies
· It is easy to use with a user-friendly interface that can be customised to meet bespoke user needs (Pallant 2020). 
· It is also versatile with a wide range of sues like descriptive statistics, hypotheses testing and data visualisation for different scopes of use
· It allows robust data management for huge data sets with varying features and characteristics (Pallant 2020). 
· It has high level of accuracy and output can be used to garner crucial actionable insights from analyzed data
· Users can get support services with extra add-ons that can be integrated into the platform including online options and user forums (Pallant 2020). 
· Integration with other software and platforms like R studio, Stata and Microsoft Excel makes its usage seamless across multiple applications 


	Disadvantages 
	Disadvantages 

	· It can be complex to use especially for individuals with no prior mathematical and statistical expertise. For these reasons, users may require training especially on complex functionalities
· While it is one of the most robust data analysis tools, it is limited in terms of huge data set analysis. It cannot be sued for complex functions like big data analytics 
· The accuracy and reliability of the output is heavily dependent on the input data. It is prone to errors especially long and complex formulas.
· Data entry errors can significantly affect the output and may result in misleading insights. 
· It is prone to security risks and virus threats especially when shared with multiple parties. Haring of sensitive data can also result in data breaches when it falls in the wrong hands
· In some cases, Microsoft excel formats may not be compatible with other platforms, applications and even operating systems. This can create file sharing and operability challenges 
· Limited collaboration among multiple users also makes it difficult to control alterations as they may interfere with data accuracy and authenticity. 

	· SPSS is costly as a commercial package which is expensive to purchase or renew the licence periodically. This makes it inhibitive for individual users and small businesses
· It is complex and involves a learning curve that beginners must follow to be able to utilise advanced features and analytics. 
· It has a limited usability with a primary focus on statistical analysis. The same case applies when it comes to system requirements where users may need to upgrade their hardware or devices
· It has a limited compatibility with several software and it also lacks an open-source community to contribute to its progressive development and testing 





[bookmark: _Toc131190242]Conclusion
Microsoft Excel and PSS prove robust and versatile data analysis, and visualisation capabilities for different types of data sets. They allow the pre-processing of data with multiple statistical manipulation options to give specific forms of output. Statistics like descriptive statistics and other complex computations can also be facilitated. Furthermore, applications like SPSS allow different types of data classification and clustering to better understand the inherent characteristics and trends. In this regard, user preference for Excel and SPSS is determined by the advantages and limitations that either promote or inhibit usage 
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