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Introduction
The assignment titles as data analysis and visualization. Whereas data analysis is an important technique that assists researchers in uncovering hidden patterns, correlations, and trends in massive datasets. Various approaches, including as statistical analysis, data mining, and machine learning, are used in this process to uncover links and make data-driven choices. Data visualization is also significant since it allows academics to display complicated data in an understandable visual style. Visualizations like charts, graphs, and maps help researchers communicate their results more effectively to stakeholders including decision-makers, clients, and the general public. Researchers may investigate complicated datasets and communicate their findings in an accessible and engaging manner by combining data analysis with visualization. This evaluation will concentrate on data analysis with the Excel and SPSS applications, as well as the benefits and drawbacks of data mining and text mining approaches.
Part – 1
There is no doubting that humanity is living in the age of data, during which millions and billions of fragments of information are produced globally every single minute. The use of this vast amount of data has given rise to the term "data analysis." The process of gathering, cleaning, analyzing, and mining data, as well as of interpreting the outcomes and summarizing the findings, is referred to as data analysis. The raw data can be used by Data Analysts to produce insights and conclusions using these patterns and connections. This assignment's data analysis will be carried out using the Excel application in three different processes, including pre-processing, analysis, and visualization. 


Pre-processing data
As was already mentioned, an inconceivable amount of data has been generated at all times. Data pre-processing results from the realization that not all of these data are required to reach a conclusion. It is a data mining approach used to transform the unclean, unsuitable-for-work data collected from various sources into cleaner, more useful information. Through this procedure, missing or inconsistent data caused by human or technological error is removed. As a result, a dataset's quality and accuracy can be increased, increasing its dependability. Additionally, it improves the quality of the data and facilitates reading, using, and interpreting it for machine learning algorithms (Malley et al., 2019).
The presented dataset (Hotel Reservation)'s goal is to ascertain whether the average price (room reservation price) has decreased or increased during the years from 2017 to 2021. The offered dataset contains a wide range of data, however the pertinent information that is required to determine if the average price has decreased or increased includes arrival year, average price, and booking status. 
The "Arrival Year" is important since it's the data that shows how many guests arrive over the timeline, and it's vital to determine the average hotel reservation cost for the years between 2017 and 2021.
The “Average Price” column data is required as this the core value of finding the result.
The “Booking Status” data is required as if the booking is cancelled then the data would not be relevant for finding the average room reservation price as a result it will be subtracted from final data evaluation and only the Not cancelled data will be counted for final analysis. 
The relevant data set has been marked with the Yellow color which will be subtracted from the original data provide list and then copied to another excel tab for easy data analysis. The screenshot of the process is provided below:
[image: ][image: ]
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Data analysis
Since there is an unlimited amount of data available, the world is becoming increasingly data-driven. Data analysis is used to make sense of a block of data for this goal. Data analysis comprises gathering all available information, analyzing it, and examining the data to identify patterns and other insights.  Data analysis can be used to assess the efficacy of various approaches or initiatives. Data analysis allows one to identify the techniques that are effective and ineffective so that the approach may be changed accordingly. Data analysis allows one to identify the techniques that are effective and ineffective so that the approach may be changed accordingly. It is possible to find patterns and trends in past data that can be used to forecast future trends, which is crucial for any organisation (Elgendy and Elragal, 2014).
After the Pre-Processing step, the cleaned and organized data has been analyzed for finding the average room reservation price. As there are numerous data, the whole data chart has been sorted. In the sorting process, first a subtotal has been added above the “Average Price” row and then from the booking status the “Not_Canceled” has been selected. Following this process, the year 2017 has been taken from the “Arriva_Year” row and then from the Subtotal calculation box the data has been collected and then placed into simpler table. The process has been repeated for year 2018, 2019, 2020, 2021, 2022. The pictorial evidence is provided below:
	
	
	      466,159.06 
	
	

	
	Arrival_year
	Average price
	Booking status
	

	
	2017
	65
	Not_Canceled
	

	
	2017
	107.55
	Not_Canceled
	

	
	2017
	96
	Not_Canceled
	

	
	2017
	96
	Not_Canceled
	

	
	2017
	65
	Not_Canceled
	

	
	2017
	82
	Not_Canceled
	

	
	2017
	177.5
	Not_Canceled
	

	
	2017
	60
	Not_Canceled
	

	
	2017
	73
	Not_Canceled
	

	
	2017
	60
	Not_Canceled
	

	
	2017
	0
	Not_Canceled
	

	
	2017
	75
	Not_Canceled
	

	
	2017
	103
	Not_Canceled
	

	
	2017
	75
	Not_Canceled
	

	
	2017
	155
	Not_Canceled
	

	
	2017
	200.75
	Not_Canceled
	


The process is continued until all the data have been collected.
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With the data from the above table, the data has been reconstructed into more simple form for easy finding of the result and understanding and presented below as:
	Arrival_year
	Average price
	Increase/Decrease (in %)

	2017
	466,159.06 
	0

	2018
	1,829,216.13 
	292%

	2019
	11,374.19 
	-99%

	2020
	13,334.55 
	17%

	2021
	14,023.05 
	5%

	2022
	103,220.15 
	636%


                   Created by student
So, from the above chart and especially the “Increase/Decrease (in%)” column, the increase or the decrease could easily be seen over the years.


Visualizing data
Data visualization is the graphic representation of information and data. There are several data visualization tools available that make it simple to visualize and understand trends, anomalies, and patterns in data. Data visualization is the display of data using charts, graphs, and maps. It is important because it makes data easier to interpret, engage with, and comprehend. Because humans absorb more knowledge in visual form than other animals, this process is more crucial than others. Furthermore, it provides an excellent tool for employees or business owners to properly communicate facts to non-technical audiences. Not only that, but pictures are easier for humans to digest than any arduous tabular forms or reports since they are better at conveying meaning (Aparicio and Costa, 2015). The visual demonstration of average room reservation price is presented below:
     c
                                                      Created by student 

Alternative functions of finding the value
Pivot table
A pivot table is a data processing approach that generates a table that summarizes data from other tables by using statistical functions such as sum, average, and so on to offer meaningful representation and references. It is a highly handy tool for integrating a big amount of data in a short period of time. Simply dragging columns to different regions of the table, data may be readily summarized. They enable the user to create a speedier organisation report and draw conclusions from data obtained. With the cleaned data (After Pre-Processed) a pivot table has been generated (Dierenfeld and Merceron, 2020). It’s easier to find the result using pivot table and the final result is presented below:
	
	
	

	Arrival_year
	Booking status
	 Average price 

	2017
	
	

	
	Not_Canceled
	                  466,159.06 

	2017 Total
	 
	           466,159.06 

	
	
	

	2018
	
	

	
	Not_Canceled
	              1,829,216.13 

	2018 Total
	 
	        1,829,216.13 

	
	
	

	2019
	
	

	
	Not_Canceled
	                    11,374.19 

	2019 Total
	 
	             11,374.19 

	
	
	

	2020
	
	

	
	Not_Canceled
	                    13,334.55 

	2020 Total
	 
	             13,334.55 

	
	
	

	2021
	
	

	
	Not_Canceled
	                    14,023.05 

	2021 Total
	 
	             14,023.05 

	
	
	

	2022
	
	

	
	Not_Canceled
	                  103,220.15 

	2022 Total
	 
	           103,220.15 

	
	
	

	Grand Total
	 
	        2,437,327.13 

	 Crea             created by student    
	
	

	
	
	



Vlookup function
VLOOKUP is one of the most significant function of Microsoft Excel application which enables to search for a certain value in a data table and then retrieve the same value from a different column in a comparable table. In data analysis, this function is widely used to extract information from massive quantities of data. The function has been used to find the matching data for a specific Year in the example below.

[image: Table
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Part – 2
How many students are male and female?

	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: ]
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How many students qualifies and does not qualify for reduced/free lunch?

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

	Statistics

	Lunch  

	N
	Valid
	2133

	
	Missing
	0



	N
	Valid
	2133
	2133

	
	Missing
	0
	0

	Mean
	54.96
	67.10

	Median
	56.00
	68.00


	




	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
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Mean and median differences of student’s pre-test and post-test scores

Frequencies

	Statistics

	
	Pretest
	Posttest

	[bookmark: _Hlk133522604]N
	Valid
	2133
	2133

	
	Missing
	0
	0

	Mean
	54.96
	67.10

	Median
	56.00
	68.00
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Difference between Mean = 67.10-54.96
				= 12.14
and Median = 68.00-56.00
		= 12
Clustering analysis using the provided Dataset


	Initial Cluster Centers

	
	Cluster

	
	1
	2

	Zscore(Pretest)
	-2.35609
	2.80497

	Zscore(Posttest)
	-2.29518
	2.35206


[bookmark: _Hlk133526861]Created by student

	Iteration Historya

	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	2.200
	2.443

	2
	.071
	.063

	3
	.037
	.033

	4
	.022
	.019

	5
	.014
	.012

	6
	.013
	.011

	7
	.000
	.000

	a. Convergence achieved due to no or small change in cluster centers. The maximum absolute coordinate change for any center is .000. The current iteration is 7. The minimum distance between initial centers is 6.945.


Created by student



	

	
Final Cluster Centers

	

	
	1
	2

	Zscore(Pretest)
	-.87764
	.76447

	Zscore(Posttest)
	-.88650
	.77219



Created by student



	Number of Cases in each Cluster

	Cluster
	1
	993.000

	
	2
	1140.000

	Valid
	2133.000

	Missing
	.000



Created by student


Most common data mining and text mining methods which can also be used for outsourcing products
The practice of examining and analyzing a big batch of raw data in order to uncover patterns and extract usable information is known as data mining. Nowadays, most businesses employ data mining to understand more about their clients. It can assist them in developing more successful marketing strategies, increasing sales, and lowering expenses. Text mining is a subset of data mining that focuses on unstructured text data. The most prevalent data mining and text mining approaches will be covered in this section, along with practical examples.
Association Rule Mining: This approach use basic If/Then rules to uncover associations across seemingly unrelated relational databases or other data sources.  This mining method is extensively used to uncover sales correlations in transactional data and has a variety of applications. It's great for analyzing and forecasting client behavior. Association rule mining can be used in the context of outsourcing to discover which outsourcing suppliers are most likely to perform successfully on a certain job or project. A company may utilize it to analyze data on the previous performance of various outsourced suppliers in order to determine which vendors perform well on similar sorts of projects.
Decision Tree Analysis: A distinct method of analyzing data, known as decision trees, is utilized to categorize information and create a model based on it. This approach is considered supervised learning because the models are formed in a tree-like structure. Decision trees can not only be utilized to classify data but also to develop regression models that can predict class labels or values, making them useful for decision-making purposes. For example, a company may design a decision tree that considers aspects such as pricing, quality, and availability, and then utilize this tree to choose the best bidder (Bhargava et al., 2013).
Cluster Analysis: In Data Mining, it refers to the discovery of groups of things that are similar to each other but distinct from the objects in other groups. This data mining approach assists marketers in identifying separate groupings within their client base. They can also characterize their consumer groupings depending on their purchase habits. Clustering can be used in the context of outsourcing to categories distinct outsourced suppliers based on their similarities or differences. A company, for example, might use clustering to group providers based on their geography, the sorts of services they provide, or their price structures.
Sentiment Analysis: In today's world, a massive amount of data is created via social media and internet platforms, the majority of it is in text format.Sentiment analysis is a method utilized to determine whether a given input is exhibiting positivity, negativity, or neutrality. This technique is often implemented on textual data, allowing organizations to keep track of brand and product sentiment within consumer feedback and to gain insights into customer preferences. Sentiment analysis may be used in the context of outsourcing to analyze client comments or evaluations of various outsourced suppliers. A company, for example, may utilize sentiment analysis to determine which vendors have received the most favorable feedback from clients, or to uncover common pain points that customers have with various providers.

Topic modelling: It’s a method for determining an assortment of words from an accumulation of documents that best reflects the content in the collection. Topic modelling may be used in the context of outsourcing to analyze client comments or evaluations of several outsourced companies and find similar patterns or subjects that emerge. For instance, a company may use topic modelling to determine which themes are most frequently discussed in bad vendor ratings, and then utilise this information to enhance their outsourcing process (Tong and Zhang, 2016).
Advantages and disadvantage of using SPSS and Excel 

	Advantages
	SPSS
	Excel

	
	· SPSS's user-friendly interface is one of its most major features. SPSS's user-friendly menu-driven interface makes it simple for academics to conduct statistical studies and produce graphs and charts. SPSS may be used by people with little statistical understanding to undertake data analysis with simplicity.
· SPSS provides a large range of statistical analyses, making it appropriate for analyzing data from various study topics. Basic statistical tests such as t-tests, ANOVA, and regression analysis are included, as well as sophisticated tests such as factor analysis, cluster analysis, and survival analysis.
· SPSS is extremely adaptable when it comes to managing data from diverse sources. It can work with data in a variety of forms, including Excel, CSV, and database formats, as well as combine and manage various datasets.
· SPSS enables users to generate a wide range of graphical representations of statistical data. It offers several choices for charting, graphing, and visualizing data, making it simple for users to effectively explain their results.
· SPSS offers a systematic and proactive approach to identifying risks and eliminating gaps, ensuring that it operates at peak performance levels. By implementing predictive analytics solutions, businesses can effectively pinpoint areas of weakness and establish a clear demarcation between acceptable and unacceptable risks (Asthana and Bhushan, 2016).
	· Excel is an essential tool that enhances productivity and effectiveness in handling large volumes of data and computations. It enables you to keep your team informed of data changes, which streamlines the workflow process.
· With Excel spreadsheets, data can be accurately organized while also allowing users to sift through information in various ways.
· Excel offers several shortcuts that help users work faster and learn complex tactics that can be applied throughout the entire Microsoft Office suite. 
· Excel has a plethora of tools and functions for data analysis. Users may visualize data by doing statistical analysis, creating pivot tables, and creating charts and graphs.
· Data is used by businesses and companies to power their understandings. These understandings are useful when making well-informed judgements to forecast the future. 



	Disadvantages
	SPSS
	Excel

	
	· SPSS is a proprietary programme that needs a license to use, which can be costly for individuals or organizations on a tight budget.
· SPSS has a sophisticated user interface, and learning how to use it efficiently might take some time. Furthermore, some of the most complex statistical processes need a thorough grasp of statistical theory.
· SPSS was created especially for quantitative data analysis; thus, it may not be the optimal tool for analyzing qualitative data or mixed-methods research (Asthana and Bhushan, 2016).
· Although SPSS provides a large range of statistical processes, customization possibilities are restricted. It may be difficult for users to construct customised processes or macros, which might be a big drawback for those who need specialized analysis.

	· The difficulty of analyzing real-time unstructured and semi-structured data in Excel is a significant drawback. Excel spreadsheets are likewise a single file; at any one moment, only one individual may view and update the data.
· Data stored in Excel spreadsheets is out of date. Because it does not link to a live data warehouse when one imports a CSV file and create a spreadsheet, data gets out of date. 
· The exchange of Excel files from group to group might lead to challenges with data versioning and authenticity. This can put additional strain on teams and management since they are making critical business choices based on static data that may contain mistakes.
· Excel is susceptible to mistakes, particularly when working with complicated formulas, enormous datasets, and several sheets. These mistakes can result in wrong conclusions, poor actions, and financial losses.



Conclusion
Data analysis is an important method for extracting usable insights from raw data. Excel and SPSS are two frequently used data analysis tools, and both were utilized for the data analysis in this study. SPSS is a more complex statistical programme built for social science research, whereas Excel is a spreadsheet software with basic data analysis features. Excel and SPSS both have advantages and limitations. In certain cases, Excel is a better choice than SPSS, but in others, the opposite is true. However, when working with massive datasets or advanced statistical techniques, Excel's limits become obvious. SPSS, on the other hand, is a robust statistical software package that provides a wide range of sophisticated statistical operations. However, efficient usage needs a greater degree of skill and can be costly for people or organizations with restricted finances. Common data and text mining approaches can help researchers uncover patterns and links in massive datasets, allowing them to make data-driven choices. Finally, all of the topics mentioned are brought to light with detailed facts to highlight their importance in everyday life.
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