Programme: BA Business Management
Module: Data Handling And Business Intelligence
Module Code: LCBB5000
Lecturer: Anupam Mazumdar
Student Name: Valentina Georgieva Pencheva
Student ID: 2023164
Level 5/ Term1/ Group 2
Assignment Title: Assessment 2

























Table of Contents



Part 1	3
Part 2 SPSS application	9
Part 2 a)	11
Part 2 b)	13
Task 2 – c)	15
References	17




[bookmark: _Toc103288549]Part 1

This task is conducted on the basis of the crime rate data set. The mean value is 102.8 cases per a million of people. Crime rate is provided in the data set, but can also be evaluated through using various functions of Excel. For example, as shown on the screenshot below, the data set can be analysed through a pivot table, which includes only a certain selected set of variables. In this case, the selected variables included in the pivot table are crime rate, youth and region.     
Table 1 – Pivot table  
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Description automatically generated]
The pivot table is one of the main functions of Excel and contributes to a better, more insightful and easier comprehended analysis of data. Pivot tables are tools which help analysts to sort and divide data through summarising a large group of data into different filters, so that it can be assessed easier (Nel, 2022). One of the main advantages of using pivot tables is that it allows analysts to see how data works and check for more detailed and in-depth insights (Nel, 2022). Apart from that, through using pivot data, analysts can segment different parts of it, so that trends and links are easier identified and assessed (Nel, 2022). This makes the analysis way easier and faster.
Furthermore, creating instant data is possible when using pivot tables – when data is inserted in them, it can be used, processed and manipulated in different ways and thus, various analyses can be performed (Nel, 2022). However, for the purposes of critical analysis, it should be noted that pivot tables are also associated with some drawbacks too. For example, using all of the functionalities of pivot tables requires the development of skills, abilities and knowledge which may take some time (Nel, 2022). Also, depending on the way pivot tables are used, the processing and analysis of data may be time-consuming as well (Nel, 2022). In addition to that, there are no automatic updates, which require constant adjustment of the pivot table with new data, as it is basically relying on old data for metrics and analytics (Nel, 2022). Pivot tables are created through:  
Insert-> Pivot Table-> Select Range-> Select Position-> OK (Microsoft, 2022a).
For a better presentation of data, additional charts can be made. For example, as shown below, the crime rate and youth data can be presented on a combined chart, so that links and trends related to the relationship between the two variables are easier to be identified and assessed.





Figure 1 – Bar chart example 
[image: ]
Another main tool used for analysis in Excel is the IF function. This function of the program aims at performing a logical test under a certain condition and then transform the result in either a TRUE or FALSE statement (Microsoft, 2022b). For example, in this case it has been assumed and inserted as a condition that, if crime rate is lower than 100, it is relatively low (TRUE) while if it is above hundred it is relatively high (FALSE). The IF function in Excel helps for easier and faster categorisation of data depending on a certain pre-defined condition. The IF function is a test for a specific condition and thus, is considered to be extremely valuable for categorising larger data sets into more comprehensive units of information. 







Table 2 – Application of the IF function 
[image: ]
Excel is one of the most commonly used programs and software for pre-processing, analysing and visualising data. As identified above, it has different functions which can assist analysts with the ordering, filtering, sorting, categorising, analysis and visual presentation of data, depending on the needs of the assessment. Data analytics is crucial for assessment of information and includes the data analysis, collection, organisation, storage, as well as the various tools and techniques which can be used to transform and examine it (Agarwal, 2021). 
Data analysis, on the contrary, is concerned with the process of transforming raw data into meaningful statistics, information and explanations (Agarwal, 2021). Data visualisation is also very important for analysts as it is associated with a graphical presentation of findings and results which assists the conveying of their meaning (Agarwal, 2021). 
Microsoft Excel has many functionalities and tools which provide analysts with multiple opportunities for data processing, analysis and presentation. It is one of the most commonly used software by both businesses and individuals to examine and evaluate data in different forms. 
Microsoft Excel also allows the inserting and converting of data from and into multiple different formats. Some of the main functionalities of the program include conditional formatting, ranges, tables, text and date functions, time functions, financial functions, subtotals, formula auditing, what-if analysis, pivot tables and many more (Agarwal, 2021). The wide range of different tools available to users make the program one of the most universally suitable and applicable software that can be used for analysing and examining various types of data. Some of the main formulas and tools that are considered essential are listed below:
· SUMIFs: this functionality allows analysts to sum data based on numerous criteria.
· AVERAGEIFs: this functionality is also allowing analysts to use multiple criteria for making calculations, in this case, finding the average value.
· VLOOKUP: this functionality allows the finding of a specific value in a column.
· HLOOKUP: a similar functionality, but when a row is assessed.
· RANK: this function allows the analyst to order the data set in an ascending or descending. order, for example, to check customer purchases in terms of value or units.
Apart from these several examples of specific functions, Excel offers a wider range of data analysis tools, including ranges and tables, data cleaning, conditional formatting, sorting and filtering, subtotals and ranges, quick analysis, pivot tables and many more (Agarwal, 2021). This huge variety of functions allows analysts and researchers to perform extremely diverse analytical tasks and manipulate and process data in the desired way (Agarwal, 2021). Excel also offers a wide range of data visualisation tools through options for creating various tables and charts of different sort, including column, line, pie, bar, area and scatter plot (Agarwal, 2021). Excel also provides analysts with data validation tools, such as the ability to only enter valid data sets in selected sheets or cells, depending on the pre-defined format and type (e.g. currency, number, text etc.). Excel also allows users to operate simultaneously with multiple worksheets and even files, as well as to create links between them, so that data can be automatically updated everywhere, if any changes are made. This is crucial for data analysts, as it contributes to easier access, processing and analysis of data from multiple sources or ordered in multiple files and destinations. This also allows analysts to better assess and examine the links, trends and relationships between data sets in these filles. 
As discussed by Muralidhar (2021), Excel is universally applicable and extremely good software also for data pre-processing. It has several essential functions which can be used in this regard and assist analysts in examining various types of data and information. Especially for non-experts in IT and programming, Excel is considered as one of the best tools and programs which can be used for handling structured data (Muralidhar, 2021). Some of the basic functions of Excel in this area include:
· IF: as already explained earlier and illustrated with an example, this function checks whether the data assessed falls in a certain pre-defined category or condition and then returns a specified value accordingly (Muralidhar, 2021).
· IFERROR: this function is dedicated to help with error handling. In Excel, the most commonly met errors are #N/A, #VALUE, #DIV/0!, #REF!, #NUM! and many more (Muralidhar, 2021). Using this function allows handling the error and returning the value in case it occurs (Muralidhar, 2021). 
· LEFT: this function is used to return first ‘n’ character of a string (Muralidhar, 2021). 
· RIGHT: this function is used to return last ‘n’ characters of a string (Muralidhar, 2021). 
· FIND: this function returns the position of the first occurrence of a substring r character in a string (Muralidhar, 2021).
· ISNUMBER: this function returns TRUE if the input variable data is a number and FALSE if it is not (Muralidhar, 2021). It is very helpful to avoid errors and to order large volumes of data.
· ISTEXT: this function returns TRUE is the input data is a string or text and FALSE if it is not (Muralidhar, 2021). 
· SUBSTITUTE: this function is used for replacing the ‘ nth’ occurrence in a data set with a replacement variable (Muralidhar, 2021). 
· COUNTA: this function returns the count of non-empty cells in a range of cells (Muralidhar, 2021). 

As evident from the examples of different functions above, Excel can be used for pre-processing data in multiple different ways. 
As discussed by Natter (2019), Excel is one of the most commonly used and preferred software solutions for data analysis due to its variety of functions and ability to address both individual and corporate needs. In the context of a business organisation, regardless of the industry and market of operation, having the tools and techniques to analyse business intelligence is crucial. It lays the foundation of the ability of organisations to analyse data on own performance, external business environment and rivals, as well as serves as a source of information which can be used in strategic decision making. The wide range of tools and techniques available for data analysis, pre-processing and visualisation of results make Excel a needed and essential part of contemporary managerial decision-making and assessment of intelligence. 
As discussed above and illustrated with examples, the functionalities of the program are extremely diverse, which make it appropriate for companies of different size, nature of operations, industry of performance and organisational structure. The program has many options for assessing various types and formats of data and allows analysts to order, segment, examine and present it in multiple ways, formats and types, depending on the specific preferences and needs of managers or other user of information. 
For the purposes of critical analysis, it should be noted that Excel is also associated with some drawbacks and limitations, which often serve as a reason for choosing alternative solutions (e.g. SPSS). Some of these include the need for skills and abilities to operate it, the multiple user access, limited internal security protocols and involved user bias in some cases (Natter, 2019). Overall, it can be suggested that Excel is a program which is widely applicable and universally applied for diverse business and individual needs. 
[bookmark: _Toc103288550]Part 2 SPSS application 
The SPSS software is applied in the analysis from now on. The first chart provides descriptive statistics information regarding the number of consumers across ice-cream types. Vanilla eaters are marked with 1, chocolate with 2 and strawberry with 3. 



Figure 2 – Distribution of ice-cream consumers
[image: ]
The following pie chart is produced by the SPSS software. It shows the gender distribution of the sample of 200 students. Female participants account for 55% of the sample, whereas the remaining 45% is composed of males. The gender distribution is binary in this case. 
Figure 3 – Gender distribution 
[image: ]
The mean and median scores are metrics of central tendency. Means values work well under normal distributions, whereas median is preferred in the cases of high kurtosis (fat tails). Puzzle scores are higher than video ones in relation to both metrics of central tendency. Video scores appear to be more normally distributed due to the small difference between mean and median scores. The emergence of high kurtosis and discrepancy from the mean is more likely in the puzzle scores. 
Figure 4 – Mean and media scores for both categories
[image: ]
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This part of the analysis considers the application of K-means algorithm for clustering analysis. The entire idea behind clustering is to combine different data points into clusters on the basis of similarities (Yildirim, 2020). Centroids, which are synonymous of clusters, are initially calculated by using the three available variables – video, puzzle and ice-cream. In this case, the SPSS software performs the most basic scenario of two clusters only. 
Table 3 – Initial centers of clusters
	
	Cluster

	
	1
	2

	ice_cream
	2.00
	1.00

	video
	29.00
	74.00

	puzzle
	26.00
	66.00


Optimisations of output are achieved by performing a series of iterations. These calculations aim at re-position the centers of the two centroids (Yildirim, 2020). The software performed six cycles of calculations, as shown below.  
Table 4 – Iterations history 
	Iteration
	Change in Cluster Centers

	
	1
	2

	1
	21.987
	18.395

	2
	.740
	.632

	3
	1.084
	.969

	4
	.215
	.219

	5
	.285
	.263

	6
	.000
	.000

	


The stabilisation of the centers of the clusters is achieved after six iterations. The new centers of the clusters are shown below. It can be seen that the new centers are slightly different than the ones proposed in table 3. It is suggested that these centers are the most optimal ones, as they minimise the sum of the squares in each cluster (Sharma, 2021). It is also important to mention that both clusters have relatively similar size, as the first includes 95 observations, whereas the second concentrates the remaining 105. 
Table 5 – Final centres of the two clusters
	
	Cluster

	
	1
	2

	ice_cream
	1.68
	1.93

	video
	44.92
	58.12

	puzzle
	43.99
	60.02



The performance of the ANOVA test is also a part of the clustering analysis. In general, ANOVA tests examine the existence of a statistically significant difference between groups. In this case, the comparison takes into consideration the mean squares of clusters and errors. The values of the F test and corresponding significance levels are the most indicative evidence for the effectiveness of the constructed clusters. 
Table 6 – ANOVA test results 
	
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	ice_cream
	3.095
	1
	.723
	198
	4.284
	.040

	video
	8700.783
	1
	54.579
	198
	159.415
	.000

	puzzle
	12815.244
	1
	51.116
	198
	250.709
	.000



All three variables have p-values below the significance interval of 0.05 and the level of significance is particularly strong in terms of video and puzzle. 
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Data mining can be defined as the process of extraction of useful information and patterns from a large data set (Bharati and Ramageri, 2010). It is a logical process, which is used to search through large volumes of information, with the aim of finding useful and relevant data depending on the goals of the research (Bharati and Ramageri, 2010). 
The three main steps involved in the process are exploration, pattern identification and deployment (Bharati and Ramageri, 2010). Some of the main data mining algorithms and techniques include classification, clustering, regression, artificial intelligence, neural networks, association rules, decision trees, generic algorithm and many more (Bharati and Ramageri, 2010). 
Data mining is essential for analysing business intelligence and making important strategic decisions. For example, in marketing field, data mining is often used for better understanding the audience or target customer groups of the company through assessing the relationships between different variables, such as characteristics for example age of buyers and their behaviour. This, in turn would assist the company in better predicting future actions and attitudes of different segments and thus, improve its ability to address them through various approaches used in their marketing campaign. Text mining is associated with the process of extracting meaningful and interesting patterns and trends of data when exploring textual data sources (Goel, 2020). The main text mining techniques are similar to the ones identified for data mining and include tools like summarisation, classification, clustering and many more (Goel, 2020). The general process of text mining is illustrated on the figure below. 
Figure 5 – Procedure for text mining 
[image: ]
Source: Goel (2020)
[bookmark: _Toc103288553]Text mining is also adopted and implemented in various areas of operation of business organisation. If marketing function is again considered as an example, text mining can be incorporated in the process of improving customer service through assessing different needs and expectations of buyers identified on the basis of different surveys, past purchases archives, direct or indirect feedback and many more. This can then be used as a direction for improving customer service quality and thus, serve as a source of competitive advantage against rivals. 

Task 2 – c) The following table provides a summary of the advantages and drawbacks of both statistical software types. 
Table 7 – Comparison of SPSS and Excel 
	Area
	SPSS
	Excel

	Advantages
	· Leader on the market for statistical packaging tools.
· Often used as a derivative for data manipulation, processing, analysis and storage. 
· Appropriate for more in-depth statistical analysis. 
· Offered in the form of a statistical package for social science.
· Higher speed and better performance. 
· Strong brand name and image.
· Appropriate to be used by data scientists and analysts after they have gained sufficient knowledge in the field. 
	· A wide variety of functions for data processing, analysis and presentation.
· Easier to use. 
· Appropriate for a wide variety of computations and manipulations of data.
· Often used for data entry and data manipulation, as well as data storage.  
· Reduction in data redundancy. 
· Strong brand name and reputation. 
· Appropriate to be used by data scientists and analysts even during obtaining skills and knowledge. 
· Appropriate to be used by a wider range of organisations and data users. 
· Provides both statistical and mathematical analysis of data, as well as tools for non-numeric assessment. 

	Drawbacks
	· Requires significant specific knowledge and skills. 
· Data redundancy.
· Mainly applied to technical industries and large scale companies, which makes it more inappropriate for other organisations.  
· Mainly focused on statistical analysis of data.
	· Requires certain knowledge and skills. 
· Lower speed and more limited performance in terms of statistical analysis when compared to SPSS. 



As presented in the table above, both SPSS and Excel are subjects of various advantages and drawbacks. As evident, these two software solutions are appropriate for different types of data users and analysis. For example, if an in-depth statistical analysis and examination of a large volume of data is needed (the relationship between increased engagement of consumers on social media and its impact on purchasing behaviour for the products of a large retailer), SPSS may be considered as the better choice. 

However, if a small business wants to consider the use of an e-commerce store and conducts a survey of 20-30 of its most regular customers, Excel would be considered as a mor convenient option. Based on that and the results of the analysis and discussion, it can be claimed that the choice between the two programs would depend on the size of the business organisation, its intelligence and data analysis needs, resources and respective skills and knowledge possessed. 
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