 
Module: Data Handling and Business Intelligence
Module code: LCBB5000
Student I’d: 2114394

Table of Contents
Introduction	3
Part 1	4
Application of IF function to calculate and show the average price	4
Application of Pivot table function to calculate and show the average price	5
Demonstration of increase and decrease in the average price with graph	7
The use of Microsoft Excel in terms of data pre-processing, analysisng and visual presentation	9
Part 2	11
Determination of the number of male and female students	11
Calculation of the number of students qualifies and do not qualify for reduced/free lunch	11
Calculation of the mean and median of students who qualify and do not qualify for reduced/free lunch	12
Demonstrating the mean and median differences between students' pre-test and post-test scores	14
Defining clustering with the application of SPSS software	15
Explaining various types of data mining and text mining methods	16
Benefits and disbenefits of Excel and SPSS with practical examples	18
Conclusion	20
References	21



[bookmark: _Toc134214439]Introduction 
Data has emerged as a crucial tool for modern enterprises to make educated decisions in the face of a wealth of available information. Microsoft Excel is a popular choice for many users because of its versatility and ease of use (Tashman et al., 2017). People have relied on Microsoft Excel for tasks like data management, graph and report generation, and statistical analysis for decades. The author will discuss how effectively Excel prepares data for analysis and displays results in this paper (Keenan et al., 2016). The most popular data mining and text mining techniques utilised in modern businesses will be discussed, along with examples from the real world. Excel and SPSS, other prominent statistical software, will be compared and contrasted, and their respective benefits and drawbacks will be discussed in this essay (Pfeiffer & Klimova, 2017). This report will present a high-level review of Excel's data processing and analysis capabilities, a comparison of Excel and SPSS, and a discussion of the most common data mining and text mining approaches utilised in modern business. Along with those several Excel and SPSS based formulas have applied in two different context to achieve the intended result in this report. 



[bookmark: _Toc134192758][bookmark: _Toc134214440]Part 1
[bookmark: _Toc134192759][bookmark: _Toc134214441]Application of the IF function to calculate and show the average price 
The IF function in Excel performs a test on a certain condition and provides one value if the test is successful and a different value if the condition was unsuccessful. The IF function may also be used by the user for assessing a single function, and it is possible to integrate many IF functions inside a single calculation (Murray, 2022). A common tool for reviewing and analysing data, the IF function determines whether or not certain criteria are met. Evaluating text, values, and even mistakes is possible with this function because to its versatility. The following formula can be used to apply the IF function in Excel which remains built into the software, 
=IF(condition A,“value B”,“value C”)
In order to find out the average price for hotel reservation the Average IF function can be used here because the data are not classified here. So to calculate the average price the following formula has used below, 
=AVERAGEIF('Hotel Reservation'!J:J,IF_Function!A2,'Hotel Reservation'!Q:Q)
[image: ]
From the above screenshot of Excel, it has been found out that the average prices for hotel reservation from 2017 to 2021 are respectively 90.05, 106.45, 101.78, 105.34 and 101.23.  
[bookmark: _Toc134214442]Application of the Pivot table function to calculate and show the average price 
Excel's pivot tables are among the program's most powerful and helpful features.  They are used by the users in the process of summarising the data that is recorded in a table. They sort and reorganise the data in order to bring awareness to the important information (Murray, 2022). The use of pivot tables is maximised when the data set in question has extensive rows or columns that include numbers that the users need to keep track of their sums for and readily compare to one another. In this work a pivot table has created in order to show the average price of Hotel Reservation during the period of 2017-2021. 
In this work, the user has created the pivot table in a new sheet of Excel. So first, a new sheet has to be created. Then the user has to go towards the Insert option to find out the option for Pivot Table. 
[image: ]
The above screenshot is showing the pivot table option in the Insert menu. By clicking on that option a new window has opened and the excel software wants to set the range of data on which this pivot table will be created. 
[image: ]
Here in the above screenshot it has found out that the whole data should be in the range. It is the method of developing a pivot table. Then the user has changed the option to Openung in a New Sheet. When all are set, then the OK button should be clicked. 
[image: ]
After clicking the OK button this view will found out in the Excel sheet. Here the Pivot Table is already created. In the right side of the sheet, there are lots of options regarding data. An user can easily select any data which he wants to show in the pivot table. 
[image: ]
Here two data columns have shown, one is the year name and another is average price amount. This screenshot is showing the average prices of Hotel Reservation for the period of 2017-2021. 
[bookmark: _Toc134214443]Demonstration of increase and decrease in the average price with graph 
Excel is a software where data analysis can be showed in proper manner. In Excel the changes in condition of data set can be calculated and graphically presented. In the given data set year by year price for Hotel Reservation has presented. But all the prices are not linear. So the changes need to be shown in order to see the improvement or drecrease in the average price of hotel reservation. In the context of this question, 2017 has taken as the base year from which the changes has shown. 
[image: ]
In the above spreadsheet, in the C3 cell the following formula has been used to show percentage changes, 
=(B3-B2)/B2 * 100
By applying that formula the increase and decrease in the average price has shown in this work. As per the calculation it has shown that in the year of 2018 the hotel has seen a total of 18.22% increase in its average price. But in the following year the price has decreased by 4.39%. Again in 2020, the average price for hotel reservation has increased by 3.50. Finally in the year of 2021 the average price have decreased again with 3.90%. This changes can be shown with alphabetic order by mentioning either increasing or decreasing. 
[image: ]
To show that in the above spreadsheet, the following formula has been used, 
=IF(C3>=0,"Increase","Decrease")
Now this increase and decrease in average prices have shown graphically below, 

[bookmark: _Toc134214444]The use of Microsoft Excel in terms of data pre-processing, analysisand visual presentation 
Microsoft Excel is a popular spreadsheet programme that provides a wide range of features for data preprocessing, analysis, and visualisation to meet the needs of users of varied skill levels (Wang et al., 2020). Because of its intuitive design and wealth of functionality, it is a popular pick amongst professionals.
Excel's extensive pre-processing tools and functions allow users to quickly and easily clean, organise, and format their data. Its filtering and sorting functions simplify organising data following user-defined standards. With conditional formatting, data points that satisfy specific criteria can be highlighted, making it more straightforward to spot anomalies, outliers, and missing values (Shah et al., 2018). Excel's data validation tool also helps ensure that only legitimate data is entered into the spreadsheet by imposing criteria for data entry. Excel's UPPER, LOWER, and TRIM text manipulation capabilities are very helpful for sorting and formatting textual data. User datasets' general quality and trustworthiness can be improved through simple changes such as splitting or merging columns, removing duplicates, and applying custom algorithms (Wang et al., 2020). Excel's statistical functions and formulas allow users to easily calculate averages, standard deviations, and correlations, among other everyday tasks in data analysis. You may also use the Data Analysis ToolPak add-in for Excel to do complex statistical analyses like regression and hypothesis testing. Another useful function is the pivot table, which compiles information from various dimensions and displays it graphically for quick analysis.
Excel's chart and graph options for data visualisation are extensive, including the basics like bar and line graphs to the more complex heat maps and waterfall diagrams. In order to successfully express the needed insights, these visualisations can be modified using different colours, styles, and data labels (Lee et al., 2019). Users may quickly and easily spot patterns and connections in the data with the help of these visual aids, which can then be used to make data-informed decisions. Excel's data pre-processing, analysis, and visualisation limitations outweigh its many strengths. Since Excel can only store up to about 1 million rows and 16,000 columns per worksheet, it may not be the best option for processing enormous datasets. Some complex statistical and analytical features must be added to the software in other, more specialised tools like R and Python (Khare, 2016). While Excel's visualisations are adequate for simple data exploration, they may need more flexibility and interactivity with advanced tools like Tableau and Power BI. Given its origins as a spreadsheet programme, Excel may not be the best choice for text mining due to its limited text manipulation features compared to dedicated text analysis programmes.


[bookmark: _Toc134214445]Part 2
[bookmark: _Toc134214446]Determination of the number of male and female students
From the given data to calculate the number of male and female students, the COUNTIF function has used in this work. For calculating the number of male and female students following formulas have used in Excel, 
For male students  = COUNTIF(H2:H2134, "Male")
For female student = COUNTIF(H2:H2134, "Female")
[image: ]
So the number of male students = 1077 
The number of female students = 1056
[bookmark: _Toc134214447]Calculation of the number of students qualifies and do not qualify for reduced/free lunch
From the given data to calculate the number of students qualifies and do not qualify for reduced/free lunch, again COUNTIF function has used in this work. So the formula that is used, 
For students qualified for reduced/ free lunch = COUNTIF(I2:I2134, "Qualifies for reduced/free lunch")
For students not qualified for reduced/ free lunch = COUNTIF(I3:I2134, "Does not qualify")
[image: ]
So, 
The number of students who qualified for reduced/ free lunch = 918
The number of students who qualified for reduced/ free lunch = 1214
[bookmark: _Toc134214448]Calculation of the mean and median of students who qualify and do not qualify for reduced/free lunch
From the given data to calculate the mean of students who qualify and do not qualify for reduced/free lunch, the AVERAGE function need to be used in Excel. In this case, the formula is, 
Mean = AVERAGE(O5,O6)
[image: ]
So the mean of students who qualify and do not qualify for reduced/free lunch = 1066
In order to calculate the median of students who qualify and do not qualify for reduced/free lunch, MEDIAN formula has used. The formula is, 
Median = MEDIAN(O5,O6)
[image: ]
So the median of students who qualify and do not qualify for reduced/free lunch = 1066
[bookmark: _Toc134214449]Demonstrating the mean and median differences between students' pre-test and post-test scores	
To calculate the mean and median differences between students' pre-test and post-test scores, the following formulas have been used in this report, 
Mean for pre-test scores: =AVERAGE(J2:J2134)
Mean for post-test scores: =AVERAGE(K2:K2134)
Median for pre-test scores: =MEDIAN(J2:J2134)
Median for post-test scores: =MEDIAN(K2:K2134)
[image: ]
So, 
Mean for pre-test scores = 54.96
The mean for post-test score = 67.10
The median for pre-test scores = 56
The median for post-test scores = 68
So, The mean differences = (67.10 – 54.96)
                                         = 12.14
And, the median differences = (68 - 56)
                                              = 12
[bookmark: _Toc134214450]Defining clustering with the application of SPSS software 
The process of getting a representative sample from a population that has been segmented into groups by researchers is referred to as clustering. Each individual cluster is a subset that reflects the variety of the whole population, but the clusters as a whole are comparable to one another (Freedman et al., 2018). Because it is a cost-controlling tool, this methodology is often used by researchers if they are investigating huge populations that are spread out over many locations. K-Means Clustering is a kind of method of unsupervised learning that divides a dataset without labels into many distinct groups (Freedman et al., 2018). If K=2, then two clusters will be formed; if K=3, then three; and so on. In the context of the given data to demonstrate K means cluster, K value is taken as 3. Now by using the SPSS software the following work can be done step by step, 
Step 1: First import into the SPSS (Data of pre-test and post-test scores of the students)
Step 2: Click on Analyse - Classify - K-Means Cluster
[image: ]
Step 3: Entering the variables in the cluster. Here the cluster value will be used. (K=3 here)
[image: ]
Step 4: Enter OK 
Step 5: Get the result in a new tab.
[image: ]
From the result view, three pre-test and post-test clusters have showed under the heading of initial cluster centers. Same things happen in final cluster centers as the K value is taken as 3. Finally the number of cases under each cluster has showed where the all the number as showed as valid. 
[bookmark: _Toc134214451]Explaining various types of data mining and text mining methods 
Today's businesses rely heavily on data and text mining to glean actionable insights from previously untapped unstructured and structured data stores (Xiong et al., 2017). This section will look at real-world examples of the five most frequent data and text mining techniques and explain how they are used in different fields.
Association rule learning is a type of data mining used to unearth hidden correlations in massive datasets. Market basket analysis is a standard tool used by stores to determine which items are frequently purchased together so that they may better position those items on shelves and promote them to customers (Câmara & Santoro, 2018). If a supermarket notices that customers who buy diapers also buy baby wipes, it can tailor its advertising and increase sales of both products. The term "classification" refers to sorting information into categories determined beforehand. Credit card firms can estimate the possibility of default by analysing consumer data, including credit history, income, and spending patterns (Li et al., 2017). They may minimise risk and maximise revenues by setting appropriate lending limits and interest rates. Clustering is a method for analysing large amounts of data by grouping records with similar properties. In the telecoms industry, for instance, clustering might be used to categorise clients according to their habits, paving the way for more specific advertising and individualised service plans. Business owners can use regression analysis to model the connection between factors and foresee potential outcomes (Lu et al., 2021). Online retailers can use regression analysis to predict future sales based on past performance, visitor numbers, and seasonality. Inventory management, advertising, and pricing can all be improved with the help of this data. Anomaly detection is a technique to spot outliers or anomalous trends in a dataset. Financial institutions commonly use anomaly detection to spot suspicious transactions. Banks and other financial organisations may safeguard themselves and their clients from fraud by analysing massive amounts of transaction data.
Unstructured text data is often a significant component of the data generated in modern enterprises, and text mining technologies are crucial in extracting valuable insights from this data. Sentiment analysis is text mining that analyses a text's tone or emotions. Many companies use sentiment analysis to learn what their customers think of them through social media, product reviews, and customer feedback (Rani & Venkatesan, 2019). One airline might look through tweets that reference their brand to gauge client satisfaction and find ways to improve. Classifying texts into predetermined categories based on their content is called text classification. To simplify content administration and improve the user experience, a news organisation may use this technique to automatically classify articles into broad subject areas like politics, sports, and entertainment. Named entity recognition (NER) is a method for extracting and organising information about named entities (such as names, companies, and locations) from text. Users of a job-matching site could benefit from NER if the latter were used to glean essential details from job descriptions. Using topic modelling, previously unseen connections between documents can be made (Tashman et al., 2017). Using topic modelling, a market research firm may analyse customer input and pinpoint widespread issues so clients can make data-informed adjustments to their offerings. The process of extracting keywords from a text is called "keyword extraction." To increase organic traffic to their client's website, a digital marketing agency could utilise this method to analyse blog entries and develop relevant keywords for search engine optimisation.
[bookmark: _Toc134214452]Benefits and disbenefits of Excel and SPSS with practical examples 
SPSS and Excel are widely-used programmes for statistical analysis in various fields (Keenan et al., 2016). This section will examine the pros and cons of using SPSS and Excel for statistical analysis. 
	Benefits of Excel
	Disbenefits of Excel

	· Excel's many users praise the program's user-friendliness and the fact that it is instantly recognisable by virtually anyone who has ever used a computer.
· Simple data analysis and visualisation are made possible with Excel's built-in statistical algorithms and formulas.
· Excel's powerful data management features, such as filtering, sorting, and pivot tables, make compiling and analysing massive amounts of information simple.
· Excel's text-processing capabilities enable limited text-mining and analysis (Wang et al., 2020).
· Excel's adaptable interface lets users make their unique graphs and charts to showcase their data.
	· Excel's limitations regarding the volume of data it can store might be problematic when dealing with enormous datasets.
· Due to its limited statistical toolset compared to more robust programmes like SPSS, Excel may not be suited for more complex statistical analysis or modelling (Shah et al., 2018).
· Excel's inefficiency in analysing unstructured text data is primarily attributable to the program's limited text mining capabilities.




	Benefits of SPSS
	Disbenefits of SPSS

	· SPSS's strengths lie in its specialised statistical software with powerful analytical features such as multivariate analysis, factor analysis, and cluster analysis.
· In SPSS, you may easily manage and manipulate your data by merging, reshaping, and recoding variables.
· Data analysis and precise interpretation are simplified by SPSS's extensive collection of in-built statistical tests and models (Pfeiffer & Klimova, 2017)
· With SPSS, users can easily explore and visualise their data with the help of the program's intuitive interface and visualisations like scatterplots and histograms.
· SPSS's flexibility is boosted by the fact that its syntax scripts can be modified to meet the demands of the individual user, making it easier to automate analysis procedures.
	· One possible drawback of SPSS is its price tag, which may be too high for some organisations and people.
· Learning SPSS, a statistical programme, may be more complicated than learning Excel (Kusuma, 2018).
· SPSS's text mining and data visualisation capabilities are inferior to those of more specialised applications.





[bookmark: _Toc134214453]Conclusion 
Microsoft Excel is still widely used for data preprocessing, analysis, and visualisation, especially when dealing with smaller datasets. Its user-friendliness, convenience, and adaptability make it a desirable choice for commercial and private use. On the other hand, more advanced studies and more enormous datasets may require more specialised software like SPSS. Data and text mining are vital resources for any company that wants to stay competitive. Clustering, decision trees, neural networks, regression analysis, and association rule mining are all examples of popular data mining techniques. Opinion mining, topic modelling, text classification, named entity recognition, and summary generation are all examples of text mining techniques. Overall, the instrument and approach selected are determined by the unique requirements of each enterprise or individual. Excel users, in particular, can benefit from learning about the various data/text mining tools available and how their demands compare to other approaches. This report has demonstrated the use and application of both of the Excel and SPSS for two different cases. Several formulas have used which have made the calculations easy and accurate along with proper presentation. 
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