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[bookmark: _ekabwwvsvvkt][bookmark: _Toc130480197]Introduction
Visualisation and analysis of data are processes that are represented in a graphical or in a pictorial matter to help in understanding a proper analysis of the dataset operations. The visualization of data help in facilitating the insights for communication and clearly depicting complex information clearly and much more effectively. Excel has a wide range of data analysis options and visualisation techniques and data integration. In one part of the report SPSS usage and the K-Means Clustering. Microsoft Excel has a wide range of data analysis and data integration tool that helps in the visualisation of data. The charts and the layout with the help of the PIVOT table manager help in segregating the data and help in managing the proper usability of the huge dataset. The need for data analysis for others would require a piece of proper programming knowledge or provide more flexible options.
[bookmark: _jphpkh8gek23][bookmark: _Toc130480198]Part 1: Reservation of Hotel Dataset
[bookmark: _y0iirejmezjj][bookmark: _Toc130480199]Pros and Cons of Pre-Processing Data in Excel
Microsoft Excel is one of the most widely used and popular tools for using spreadsheet data handling and examination. It is most beneficial for the preparation of data for analysis with the help of thorough featuring ad cleaning of data, formatting and transformation. There are possible restrictions for the points that bear in mind as in utilizing the Excel tool for pre-processing through Excel Data. 
Pros:
· Cleaning of Data: Excel is a tool that provides a huge tool for cleaning and modulation of data, like removing duplicates, proper spelling and data type conversion. 
· Transformation of Data: Excel helps in applying different mathematical and statistical functions for data transformation like normalisation, aggregation and scaling of data variables.
· Formatting of Data: Excel has a huge formatting option for improving the readability and presentation of data like adjustment of font size, colour and alignment (Haq et al., 2020).
· User-friendly Interface: Excel has a very user-friendly interface which makes it easy for non-technical users for performing the pre-processing of data and reliability tasks.
Cons:
· Limitation of Scalability: Excel could be slow and inefficient when working with huge datasets that limit the ability for handling the complex pre-processing of data and tasks.
· Risk of Errors: Excel is much more prone to errors, especially at times when working with complex formulas and functions. These errors could result in accurate pre-processing of data.
· Lack of Reproducibility: Excel does not have a reproducible workflow, which makes it utmost difficult to reproduce data from pre-processing steps and results. 
· Security Risks: Excel data could be easily shared and can be accessed by others (Ghosh, 2022). This may evaluate the security risks of the sensitivity of the confidential data that are being processed.
Generally, Microsoft Excel is the helpful and most dominant tool for basic data pre-processing tasks, especially for small to medium size datasets. However the more complex pre-processing of data and tasks of larger datasets need more advanced tools and programming to manipulate the data (Venumuddala and Rao, 2021). The need for ensuring accuracy, scalability and reproducibility will help in the proper integration of the data analysis. 
[bookmark: _c22bywiym5lm][bookmark: _Toc130480200]Pros and Cons of Analysis of Data in Microsoft Excel
Microsoft Excel are much more widely used for the analysis of data as Excel is much more versatile and much easier to use. Following are some pros and cons of using excel for data analysis.
Pros:
· Usability is Ease: Excel has a user-friendly interface which makes it easy and accustomed for non-technical users to operate efficiently.
· Functions and Tools of Wide range: Excel data provides a wide range of functions and tools that help in the analysis of data, the analysis includes Statistical functions, Pivot Tables and chart depiction.
· Visualization of Data: Excel has a different and wide range of charts and visualisation of data through integrated chats and tools with informative media (Incerti et al., 2019).
· Tools with Integration: Excel data could easily integrate with other functionality and software like Microsoft Power BI for enhancement of analysis of data capabilities.
Cons:
· Scalability is Limited: Excel is not the best option for analysing huge datasets as it could slow down and inefficient when working with huge amounts of data.
· Risk of Errors: Excel is very much prone to errors as working with complex functionality has a tool on the application. These risks and errors could have an inaccurate analysis of data and results.
· Lacking Reproducibility: Excel does not have a reproducible workflow of data. This makes it difficult to reproduce the analysis of data and results.
· Lack of Flexibility: Excel has a very limited number of data processing modules in comparison with other programming languages and statistical software.
Generally, Microsoft Excel could be a much more useful tool for the basic analysis of data and tasks. In small and medium-sized datasets the complexity of the analysis of the tasks with more advanced tools and programming languages (Henderson and Salado, 2021). It needs to better ensure accuracy, scalability and reproducibility.
[bookmark: _usmhxsfhhxjc][bookmark: _Toc130480201]Pros and Cons of Data Visualization in Microsoft Excel
Microsoft Excel mainly provides a variety of options for visualising data like charts, graphs and pivot tables. Following are some pros and cons of using the visualisation technique for the Excel dataset.
Pros:
· User-Friendly Interface: Excel has a user-friendly interface which makes it easy for non-technical users to create basic visualisation of data.
· Wide range of types of charts: Excel mainly offers a wide range of visualisation charts and tools for clearing options for creating proper clear and informative data.
· Options for customization: Excel have a different range of customisation options for visualisation like schemes of colour integration and styles and chart elements.
· Other tools with integration: Excel could be easily integrated with different tools and software modulation like Power BI for enhancement of visualisation of data capabilities.
Cons:
· Flexibility is limited: Flexibility options in excel are limited as in terms of creating advanced and complex data analysis the tool uses different programming languages.
· Scalability is Limited: Visualisation is not at best depicted by excel. For better depiction, new advanced software is needed for collaborating the data integration.
· Risk of Errors: Microsoft Excel is much more accustomed to error rates. The complexity operations are not properly executed by the error rates.
· Interactivity is Limited: Visualisation in Excel could be less interactive and manipulation is limited with other tools like Tableau, D3.js and many more.
Generally, Excel could be useful for the huge simple dataset with a different visualisation. Small and medium-sized dataset operations (Hukkelberg et al., 2019). However, advanced or complex visualisation tasks and tools for programming would be reliable for accuracy, scalability and interactivity.
[bookmark: _no5g82b04i1u][bookmark: _Toc130480202]Microsoft Excel in IF Functions
IF function in Excel is a function of logic that permits the examination of the condition and producing a proper value if the condition is proper or an alternative value is not proper. The syntax or structure of the functionality of IF could be depicted as follows:
“=IF(logical_test, value_if_true, value_if_false)”
Argument performs the following roles for each module:
· “logical_test”: A condition that is tested. With the comparison, like A1>b1 a function that is returned a logical value, such as ISBLANK(A1).
· “value_if_true”: The result that Excel provides if the logical test is founded to be true.
·  “value_if_false”: Refers to the result that Excel provides if the logical test is found to be false.
With the example, the column of sales data of column A and the calculation of the bonus of the sales variability who made a Euro 10,000 is total sales generation. Using the IF function will help to determine the data analysis of data. 
[image: ]
Figure 1: Functionality of IF

Function of IF in Excel could be combined with different other functions for creating more intricate logical functions and evaluation of data. AND or OR function could be utilised for creating multiple test conditions within a logical-test argument (Campbell et al., 2020).
The enhancement of the feature predicts the versatility of the IF functionality. The IF function is a potent tool in Excel that could be applied for various tasks like validation of data, formatting of data which is based on certain conditions and execution of calculations especially depending on the logical tests.
[bookmark: _4xzlgtk10g1z][bookmark: _Toc130480203]VLOOKUP/XLOOKUP/LOOKUP in Microsoft Excel
Excel has three different types of lookup functions that enable finding the table values that retrieve the corresponding specified column. These are functions are LOOKUP, VLOOKUP and XLOOKUP.
LOOKUP: LOOKUP is available for backward compatibility, the functions will be deprecated in a newer version of Excel orientation. The searches of the function for a singular within a row or column that retrieves a corresponding value of the location in a row or column variability.
VLOOKUP: VLOOKUP is a function that searches the functionality of the value in the first column of the table that helps in retrieval of the designated column in the same row. The syntax of the function is as follows:
“=VLOOKUP(lookup_value, table_array, col_index_num, [range_lookup])”
· Lookup_value: With the reference of the table, the means the specification of the location of the first culm index value.
· Table_array: With the range of cells that incorporate the table, that includes the first column which contains the value of lookup and the column which contains the result that needed to be returned.
· Col_index_num: The number of columns of the table that are wanted for a return of a certain value.
· Range_lookup: Optional argumentative usually specifies the variable to be an exact match for the approximate match. If any argument is omitted, an exact match is properly assumed.
[image: ]
Figure 2: Usage of VLOOKUP

XLOOKUP: This functionality is updated in the latest versions of the MS Excel module. It is mainly provided in Excel 365. This function usually enables the value of the column of the table and retrieves a corresponding value from a specific column value (Zakaria, 2021). The syntax of the functionality is as follows:
“=XLOOKUP(lookup_value, lookup_array, return_array, [if_not_found], [match_mode], [search_mode])”
· Lookup_value:  Value that finds in the dataset to find the lookup_array.
· Lookup_array: Range of the values that contain in the cells for searching.
· Return_array: Refers to the group f cells which hold the returning of the values as a result.
· If_not_found: Proper argument which specifies the return value if the value of lookup is not found in the range of the dataset.
· Match_mode: Proper argument which specifies the type for performing the match. If omitted then the exact match is performed for determining the dataset.
· Search_mode: Proper argumentative specifies the proper direction of search. If the data are omitted, a search from top to bottom is done to provide an optimal mode.
Ms Excel is the most popular tool for the lookup functionality for fetching proper data from a huge dataset. Vlookup and Xlookup are the newest addition to the member class or module that encourages the limitations of the functions. XLOOKUP is mostly regarded as the most potent and flexible option over VLOOKUP, but it requires a hefty sum of a Microsoft 365 subscription.
[bookmark: _n6coydtbjlrs][bookmark: _Toc130480204]Microsoft Excel in PIVOT Tables
Pivot Tables are one of the very interesting and useful tools that are modelled in Ms Excel. This tool helps in analysing and summarising a vast amount of data in a single table format which helps in the depiction of visualisation more significantly. The pivot table help in the grouping of data and categorising according to it. It helps in the depiction of different statistical figures, totals, and counts.
There are significant steps in order to use the feature in Excel:
· Firstly the data needs to be selected for generating pivot tables. This data could be within a range of cells, tables or external sources of data.
· In the Insert tab on the worksheet of the excel ribbon and click on the PivotTable button function. This will pop up the CreatePivotTable box for dialogue.
· Within the CreatePivotTable box of dialogue, it needs to be made sure that the “Select a Table or Range” option is check listed. The exact range selection will be profoundly depicted in the “Table/Range” dataset (Gandhi and Pruthi, 2020). Then need to choose whether the pivot table generation will be in the new worksheet or in the existing worksheet.
· Lastly, click on the “OK” selection for generating the Pivot Table.
After generating the pivot table, there is an option for customisation by dragging and dropping of the selected field within different areas like “Rows, Columns and Values”. For illustration, we can move the “category” selection into the “rows” data with the “date” data field into the “column” data and a “sales” data within the “values” data. This data generation results in the pivot tables to generate a proper illustration of each and every category selection through the range of the dataset and get optimal output.
Additionally, in the “filter” checklist it can be used for generating the selected or need of the specific category within the specific data variable or criteria.
[image: ]
Figure 3: Chart Depiction and Pivot Table

Ms Excel uses the Pivot Table as a valuable resource that could be an aid for a quick and reliable analysis of datasets. The tables that are generated are much more flexible and dynamic which makes it an excellent tool and module for data analysis. These data could be easily updated for reflecting the changes in the datasets (Tang et al., 2019). In addition, the pivot tables could help in saving lives of considerable time and effort in the tasks and analysis of the data.
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Figure 4: Pivot data Segregation
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“Figure 5: Overall Sum of the Arrival table data
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“Figure 6: Overall sum of the of different regret generation in pivot table
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Figure 7: Pivot chart and data generated within the Sum of Arrival and Lead time
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Figure 8: Lead time generation data of Pivot table 
[bookmark: _1yph95dcdtdl][bookmark: _Toc130480205]Part 2: Dataset of Student Score
1. [bookmark: _mv0xowpsot9w][bookmark: _Toc130480206]“How many students are male and female?”
[image: ]
Figure 9: Female gender variation and COUNTIF function

[image: ]
Figure 10: Male Gender Variation and COUNTIF function

Accordingly, with respect to the dataset, the Male is 1077 and the female is 1056 through the COUNTIF functionality.
2. [bookmark: _kzw8btih2vxw][bookmark: _Toc130480207]“How many students qualify and do not qualify for reduced/free lunch?”
[image: ]
Figure 11: Lunch Data Variable through the COUNTIF function

[image: ]
Figure 12: Lunch Data Variable of different query data

Accordingly, with the scenario of the Lunch data the count of the Does Not Qualify is about 1215 and the Count of Qualifies for reduced/free lunch is about 918 of the overall data variable.
3. [bookmark: _ql41vwpuim1p][bookmark: _Toc130480208]“What are the mean and median of students who qualify and do not qualify for reduced/free lunch?”
	 
	Count of Does not Qualify
	Count of Qualifies for reduced/free lunch
	Total

	 
	1215
	918
	2133

	Mean
	1674
	1525.5
	 

	Median
	1674
	1215
	 


Table 1: Lunch Data Mean Mode

4. [bookmark: _n5zptqmtivvi][bookmark: _Toc130480209]“What are the mean and median differences between students' pre-test and post-test scores?”
	 
	Pretest
	Posttest

	Mean
	54.95593061
	67.10220347

	Median
	56
	68


Table 2: Posttest and Pretest generation of scores

5. [bookmark: _8d6yh51z6ew][bookmark: _Toc130480210]“Using the dataset Student_Score.csv provided in conjunction with SPSS, give a specific example of Clustering (ex. K-Means Clustering). Show your workings with screenshots and clearly explain your results.”
[image: ]
Figure 13: K-Means Clustering

The attainment of the convergence of the cluster centres mainly underwent little or very less modifications. The absolution of the modification change with the centre is only .000 only. The iteration of the different stages of the current data is 2. The centres are mainly separated with a minimum viability of 48429.000 approximately.
[image: ]
Figure 14: Output of data in SPSS through Final mode of clustering

[image: ]
Figure 15: Technique for output generation

6. [bookmark: _yo60ckn7aqgk][bookmark: _Toc130480211]“With real-world (practical) examples, explain a minimum of 5 most common data mining and text mining methods for each that can be used in contemporary business.”
Commonly there are five mining of data and mining of text classification methods used with contemporary business with respect if different sets of practical examples and how they could be applied.
· Classification: It is a technique that is used for the prediction of the different classes of data points with the category for analysing the detailed features. The approach is widely maintained with different uses like fraud detection into the applications, scoring of credit and filtering of spam. 
· Clustering: With this help method the points of data share a similar group into different characteristics with a pre-defined category. This type of  approach is known as clustering and is mainly common in different applications for anomaly detection, segmentation of customers and recommendation of systems. In an instance, e-commerce may have applied for clustering for grouping of customers based on histories of purchases and suggested a personalized product for each group.
· Rule mining association: Rule mining association is a profound technique that discovers the relationships for interesting patterns that is between the dataset operations. Analysis of market baskets is known for common applications for this method. Analyzing retail customer purchases for identification of the items that are frequently purchased altogether. For instance, a store of grocery may use the rule association for determining the products that are commonly purchased together and use that information for arranging the layout of stores and promotions for sales maximization.
· Analysis of sentiment: It is an analysis of sentiment that process that utilising natural language that processes the methods for the examination of data from text and identifies the sentiment for expressed interest. The technique is most commonly may be used for different applications like monitoring of brands, monitoring of media and analysis of feedback from customers (Mehta, 2021). For instance, a company uses the analysis of sentiment for evaluation of the reviews of their products and services and uses the result for making improvements that are necessary.
· Modelling of topic: With the approach for modelling, the objective is mainly to identify the major themes for certain topics that are present in the textual document collection. This type of technique is much more beneficial while concluding different tasks like clustering of documents, categorisation of content and analysis of trends. For instance, the website of news could make the utilisation of modelling of topics for grouping articles altogether. This method is mainly based on the themes underlying and suggests that the articles are related to readers.
7. [bookmark: _8i5deh72nzh5][bookmark: _Toc130480212]Discuss the advantages and disadvantages of using SPSS and Excel using relevant practical examples and present your discussions in a table.
	 
	Advantages
	Disadvantages
	Practical Example

	SPSS
	SPSS is a software designed for statistical analysis, which offers a wide range of built-in features and functions to facilitate and improve the process of analyzing data. With its advanced statistical capabilities, including regression analysis, ANOVA, and factor analysis, it is well-suited for handling intricate data sets. Moreover, SPSS is highly skilled at handling large datasets, making analysis more efficient. The software also enables users to generate charts and visualizations to visualize and explore data. Due to its reliability and precision, SPSS is widely used in academic research.
	This software may be costly to purchase and maintain, especially for small businesses or individuals. Individuals who are not well-versed in the statistical analysis may find it difficult to learn how to use it. Moreover, its abilities are limited when it comes to non-statistical data analysis tasks. Additionally, the software has a limited range of options for data cleaning and manipulation.
	SPSS is versatile and can be utilized for various research purposes. For example, an academic researcher could use it to examine the relationship between different demographic factors and students' test scores in a vast dataset. In contrast, a market research company might utilize SPSS to analyze survey data and assess customers' satisfaction levels with a new product.

	Excel
	The software is easily accessible and user-friendly, with many individuals already being familiar with its interface and functions. It offers basic statistical analysis features such as mean, median, and standard deviation. It also includes multiple capabilities for cleaning and manipulating data. Additionally, it offers tools to generate charts and visualizations that aid in data exploration. Moreover, the software is adaptable and can be used for a wide range of data analysis tasks, extending beyond just statistical analysis.
	When compared to specialized statistical software like SPSS, Excel has restricted statistical analysis abilities. Excel is not designed to handle large datasets effectively, which can cause performance problems when working with substantial amounts of data. Moreover, Excel is susceptible to errors, especially when working with intricate formulas and data analysis tasks. Furthermore, Excel provides a limited range of alternatives for advanced data exploration and visualization.
	Excel is versatile and can be used for different objectives. For instance, an accountant could construct a financial model in Excel to assess the profitability of a new product. Similarly, a marketing analyst could apply Excel to scrutinize sales data and detect patterns and trends.


Table 3: Advantages, Disadvantages and Practical Example of SPSS and Excel

Generally statistical software like SPSS and Ms Excel have each and every strength and limitation to use and operate efficiently. The choice is solely based on the data analysis and the type of optimisation needed by the user. SPSS is a software tool that is basically used for handling huge datasets and complex analyses of tasks, especially in academic research. While in comparison Excel is much more appropriate for the analysis of data and tasks and commonly used in small dataset operations and business environments as it is readily available and mostly used by users.
[bookmark: _9bzof9yasyyd][bookmark: _Toc130480213]Conclusion
Statistical data of the different datasets are used for the generation of proper variable data generation and proper management of the data. The basic data operations of the different analyses of data with small to medium-sized datasets. the drawbacks came in handy for the scalability options and the features for reproducibility. The more advanced tools and programming included more versatile resources for the complexity of the dataset operations. the different functions are depicted like the COUNTIF and IF functions and formulas along with the mean and median transcript of data generation. Thus the SPSS and Excel used the different sects of data usage for a better approach to the reproducibility of the different values on the condition provided and used.
[bookmark: _x20lc69f3b72]
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