


Module number: LCBB5000

Name Module: Data Handling & Business Intelligence

[bookmark: _Hlk112446373][bookmark: _Hlk112506313]Title of the assignment: Data Analysis & Visualisation

Name and student number: Mariana Cocos 2024061 

Lecturer: Gasso Wilson Mwaluseke
 
Submission date: 09.09.2022








Data Analysis & Visualisation














Table of Contents

1. Introduction ……………………………………………………………………………………………………….…3

2. Superstore data analysis…………………………………………………………………………………….….3
2.1 The analysis of Superstore profitability………………………………………………………….…4
2.2 The importance of data processing stages…………………………………………………...….5
2.3 Application of Excel functions…………………………………………………………………….…….6
2.4 Visualising Superstore data…………………………………………………………………….…..……9

3. Data mining and analysis using SPSS software……………………………………………………..11
3.1 Number of students who like vanilla flavour of ice-cream………………………….…..11
3.2 Number of Male and Female students………………………………..……………………..…..12
3.3 The Mean and Median of participants who likes chocolate and strawberry flavour ice-cream………………………………………………………………………………………………………..12
3.4 K-Means Clustering………………………………………………………………………………….……..14
3.5 Common data mining and text mining methods that can be used in business with the real world examples………………………………………………………………………………..…15
3.6 The advantages and disadvantages of using SPSS and Excel…………………………….16

4. Conclusion……………………………………………………………………………………………………………..18
5. Bibliography …………………………………………………………………………………………………………..19                         


Table 1. excel vs SPS………………………………………………………………………………………………….……...17

Figure 1. Superstore Profit over the years……………………………………………………………………….…..4
Figure 2. Superstore" Product subcategory"…………………………………………………………………………5
Figure 3. If Formula an example for amount over or under…………………………………………………..7
Figure 4. Example of LOOKUP formula applied to Superstore data……………………………………….8
Figure 5. SUM up function ……………………………………………………………..………………………………..….9
Figure 6. Profit visualisation via colours……………………………………………………………………………….9
Figure 7. Visualisation of sales by state……………………………………………………………..……………….10
Figure 8. Student's preferences of different flavours of ice-cream……………………………………..11
Figure 9. Number of Female and Male students…………………………………………………..…………….12
Figure 10. Mean and median of participants who like chocolate and strawberry flavour…...13
Figure 11. K-means clustering. Example of two clusters……………………………………………………..14
Figure 12.K-means clustering. Three clusters	……………………………………………………………………..15









1. Introduction


          Handling large data can be extremely challenging and takes time if using traditional methods. In addition to that, it may create various barriers for entrepreneurs as delaying results or potential errors may affect the company operations leading to lower efficiency. Data handling can be defined as a process of storing safely data, analyse large quantity of structured or unstructured data and ensure it can be visualised easily. As technological developments advance every day the need to use electronic information systems is critical as it requires lower investments and less management time.  Entrepreneurs or any other individuals that have to deal with data weather it is manual or electronic must ensure the organisational policies are followed. In addition to that, it is important to ensure that all the regulations and protection guidelines such as GDPR are followed (UK Government,2022).
The purpose of this report is Data Analysis and Visualisation. First part of the report, determines the overall performance of Superstore over the years including evaluation of Excel software for pre-processing, analysing and visualising data. The analysis will be projected using practical examples such as Excel functions (IF function, Lookup and Pivot Tables).  The second part of the report evaluates the survey collected from 200 high school students using SPSS data mining software. The findings are shown via Pie, Bar, Graphs and Histogram. 

2. Superstore data analysis
          Excel is widely used in various industries to structure large data. It is also used in accounting, make data easier to comprehend via visualisation such as charts, graphs. It is used by businesses to set goals and objectives, daily tasks, and project management. Excel has both advantage and limitations. In term of advantages this software provides flexibility, automation, visualization, and analysis of unstructured data (Fuller, 2011). However, there are risks involved such as errors if inappropriately used. Excel requires at least basic knowledge on how to use it otherwise the data analysis may not project real results therefore may affect the decisions making process.  Excel can be substituted with other similar tools for data analysis, transformation, and visualisation. Among these tools include Google sheets, Zoho sheets, Apache Open Office Calc, SPSS and other. If compared to Google sheets Microsoft Excel requires subscription whereas Google sheets is free to use. In term of type of application Microsoft Excel is full featured application and is not cloud based. Google sheets is cloud based and is preferred for collaboration. Excel is stronger in term of storage and has large offering of advanced features compared to Google sheets where basic spreadsheet features are available (Chai, 2022).  

     2.1 The analysis of Superstore profitability
        Excel has been used to analyse Superstore data, particularly the profitability over the years. Analyse Data tab has been used to generate automated analysis of the profit from 2009 to 2012.  As shown in ( Figure 1. Superstore Profit over the years) the most profitable year was 2009 and the lowest 2012. Based on results, it can be seen that sales dropped in 2010 and then slightly recovered in 2011 and then again decreased even lower. 
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[bookmark: _Ref111217568][bookmark: _Toc111409108]Figure 1. Superstore Profit over the years

          A decrease in profit may suggest issues in term of efficiency in operations, unsustainable discounts, low sales in some regions or products that has noticeable lower profit. As shown in ( Figure 2. Superstore" Product subcategory") tables has noticeable lower profit, followed by bookcases, scissors, rulers, trimers, and rubber bands. To improve performance, it is advisable to increase the profit for these products by cutting unnecessary costs.(Schvachych & Kholod, 2017) argued that the main factors in profit growth are rational use of industrial resources, cost of production reduction, improving product quality, ensuring the products competitiveness and application of technical and organisational innovations.
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    2.2 The importance of data processing stages

        To ensure efficiency and accuracy of data analysis is while working in Excel, three main steps has been followed. First is pre-processing data, second data processing and third the analysis itself. These steps are important as it helps identify potential gaps, errors, correct data and generate valid results.
         In the pre-processing stage raw data was taken and transformed into necessary format that can be used and easily understood based on the objectives set.  For Superstore data analysis, Excel filters has been applied to choose categories required to understand what may cause a decline in profit. Data pre-processing will deal with cleaning data from errors, normalise data based on needs and transforming it (Garcia, et al., 2016).  Also, it identifies values that may be missing and integrate necessary values. As suggested previously, these steps are important as it helps to improve how data is cleansed, transformed, and structured to increase the accuracy. Miller (2019) stated that mistakes, redundancies, missing values, and inconsistencies all compromise the integrity of the set, all those issues must be fixed for a more accurate outcome. 
           Analysing data is also important as it helps efficiently target certain aspects of interest and dig deeper into finding potential issues. Also, analysing data helps cutting unnecessary costs. Businesses with suitable analytics solutions can identify and cut avoidable operational costs and other inefficiencies. With analytics will help solve problems and increase internal systems and procedures. Also, it has an important role in understanding future trends and design innovative solutions.  
         Visualising data means representing data using various methods such as graphs, bar charts. It provides a quick and effective way project data. It provides support businesses in identifying patterns in customer behaviour. Also, it helps to find aspects that must be improved or require revision. It is easier to present information in a clear manner for non-specialist. It becomes useful tolls to find potential investors as it helps predict sales growth over the years. According to Brush &Burns (2022) other benefits of data visualisation include the ability to absorb information quickly, eliminate the need for data scientists as data is more accessible and understandable and achieve success with greater speed and less mistakes. 
   

     2.3 Application of Excel functions 

       Practically, Excel has multiple formulas designed to improve efficiency and help achieve the company objectives.  “IF” is considered a logical function that is widely used to return one value if condition is true and another if it is not. According to 
(Microsoft Support, 2021) it gives possibility to compare expectations to real results. The syntax of the function is IF (logical_test, [value_if_true], [value_if_false] Cheusheva (2022). The first argument is considered mandatory whereas other two are optional. 
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[bookmark: _Ref80104265][bookmark: _Toc80274133][bookmark: _Toc80274248][bookmark: _Toc80275231][bookmark: _Toc80277048][bookmark: _Ref111233847][bookmark: _Toc111409110]                                               Figure 3. IF Formula an example for amount over or under                        
        As per ( Figure 3. IF Formula an example for amount over or under) in order to calculate if actual profit is higher than expected profit is “=IF(C2>B2), “Over “,” Under”). By comparing expected profit with actual profit, it helps understand whether the company performed well or requires improvement. Not only that but also other comparison operators such as “less than”, “equal to”, “not equal to” and other.  
        Another, function that is also often is “LOOKUP”. This function helps in finding values from different rows or even columns. The advantage of this function is that columns/rows number are not hard-coded. It does not matter where the columns or rows are in relation to each other. However, data should be sorted otherwise it may give erroneous results. The syntax is =LOOKUP (lookup_value, lookup_ vector, [result_vestor]) (Microsoft Support , 2022). Aplying the formula in practice using Superstore data, the intension was to look for Waterloo sum of sales particularly for  a partcilura ship mode, in this case Express Air. Similarly, to the formula syntax, it has been aplied to obtain the result wanted. The first step, the data was structured, then the following formula was aplied { LOOKUP (“Waterloo”, A4:A21, C4:C21)}the results were automaticaly projected in “G4” column-row. 
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[bookmark: _Toc111409111]Figure 4. Example of LOOKUP formula applied to Superstore data  

         Excel SUM Function can be used to sum numbers quickly without doing maths which takes a lot of time. The formula syntax is “=SUM (value +value) “Excel will automatically sum up all the numbers selected. For example, to sum up total sales from all locations the following formula has been used “=SUM (B30:B47)” The numbers starting from first row(B30) till last row(B47) has been selected to count all the numbers, then enter tab was pressed and the numbers were automatically counted. The result was displayed into the cell below (Figure 5. SUM up function). This function can be applied to count numbers however, if it is more than 255 characters long value error may occur (CFI Team, 2022)
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     2.4 Visualising Superstore data
          As discussed previously, data visualisation involves projecting structured data by using various methods such as graphs, charts, diagrams. Not only that but also it applies when changing colours based on objectives set. For example, this can be done to identify values with low profit, prioritise tasks, tasks management etc. Based on 
( Figure 5. Profit visualisation though colours) the products which generates loss has been highlighted in red colour and those products that generated profit has been highlighted in green. The colours were selected manually however, this can be done automatically through conditioning formatting then colour scales. 
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[bookmark: _Ref111279944][bookmark: _Toc111409113]Figure 6. Profit visualisation via colours
          Data visualisation in Excel is easy, however, to ensure maximum efficiency, it has to be organised, it must contain labels and the data that must be included must be selected prior to inserting a graph or chart. A major limitation of Excel is analysing real-time unstructured and semi-structured data in it, it can be very difficult and may require more time and capabilities. Also, as technology develops rapidly data visualisation tools also increase and new software’s can prove to be more effective in term of visualisation. Nonetheless, Excel visualisation is still one of the most used tools. 
             In order to practically demonstrate the difference between pivot table and visualising data via column chart, sales by state have been projected. The results clearly show that British Columbia has the highest number of sales, followed by Alberta, Quebec, and Saskatchewan. 
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[bookmark: _Toc111409114]Figure 7. Visualisation of sales by state

         It is important to mention that data visualisation is not limited to tools identified above, it also involves complex representations as heat maps and fever charts (Brush & Burns, 2022). Besides that, large data visualisation projects may require higher management and highly qualified specialist and other resources such as powerful computer hardware and safe storage systems. 
        To sum up what has been discussed in this section, Excel has features for processing, analysing transforming and visualising data.  It widely used in business environment to make the processes easier and more effective. The analysis and projection of Superstore data into charts, pivot tables are excellent examples of how big difference it makes in understanding better the data and make viable decisions on how to improve profit.

    3. Data mining and analysis using SPSS sofware
      The aim of this section is to analyse a survey containing data collected on 200 high school students and their scores on various tests using SPSS Software. First it projects number of female and male students, second mean and median who like chocolate and strawberry flavour following an example of clustering and explanation on data mining and text mining methods with real life examples. Finally, the report discusses the advantages and limitations of Excel and SPSS using practical examples.

     3.1 Number of students who like vanilla flavour of ice cream
        As per ice-cream data analysis, the findings show that a total of 47 male and 48 female students like vanilla flavours.Thus, a total of 95 students prefers vanilla flavour. From 200 students, 47 like chocolate from whom 32 are female and 15 are male. A total of 58 students like strawberry from whom 29 are male and 29 are female.
 ( Figure 8. Student's preferences of different flavours of ice-cream)
[image: ]
[bookmark: _Ref111406445][bookmark: _Toc111409115]Figure 8. Student's preferences of different flavours of ice-cream


       3.2 Number of male and female students

    The number of male students is 91 and female students is 109. As shown in ( Figure 9. Number of Female and Male students) male constitute 45.5% and female 54.5%. the number of female participants is higher than male. 
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[bookmark: _Ref111406609][bookmark: _Toc111409116]Figure 9.Number of Female and Male students
    

      3.3 The mean and median of participants who likes chocolate and strawberry flavour ice cream 

   The mean and median of participants who like chocolate and strawberry was calculated separately. Thus, the data shows that the mean and median for participants that like strawberry flavour is 3.00 whereas mean and median for chocolate is 2.00. 
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[bookmark: _Toc111409117]Figure 10. Mean and median of participants preferring   chocolate and strawberry flavour
      





     3.4 K-Means Clustering

      K-means clustering algorithm has been used for descriptive purposes. First two clusters have been used and then three clusters to identify similarities between video and puzzle and group them accordingly (Figure 11.K-means clustering.Example of two clusters).  The bar charts have been used to project the results. The blue colour shows puzzle and green colour video. The process continued, one more time in three clusters. ( Figure 12. K-means clustering. Three clusters). Clustering can be represented using different methods including different visualisation techniques depending on objectives set to achieve. 
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[bookmark: _Ref111408744][bookmark: _Toc111409118]Figure 11. K-means clustering. Example of two clusters 
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3.5 Common data mining and text mining methods that can be used in business with real world examples

       Data mining handles structured data whereas text mining unstructured data. Data mining methods are categorised into prediction and knowledge discovery. Prediction involves classification methods and regression whereas knowledge discovery is classified into deviation detection, clustering, association rules and visualisation. 
Data mining is used by businesses to improve customer service, drive innovations and marketing. Also, it used to assess potential risks, financial analysis, and ecommerce. For example, Banks use data mining to assess market risks or credit ratings. Another example is usage by Television and radio of data mining to measure audiences.  
          Text mining comprises text retrieval, text summarisation, text categorisation and text clustering. Text retrieval includes models such as Boolean model, Vector space, statistical language model. Text summarisation reduces lengths but keeps meaning and use models such as Naïve Bayers. Text categorisation deals with large amount of text document support vector machines and probabilistic or generative model. Text clustering is used to classify information. Models used include Statistical models (K-means) and support vector machines ( Dang, 2015). Text mining is used by businesses to unlock hidden information, analyse employee or customer behaviour. Also, it is to analyse competition, identify target information or filter data that can be used in decision making. For example, Google uses text mining to filler content in content marketing websites and identify spam ( Repustate, 2022). 


     3.6 The advantages and disadvantages of using SPSS and Excel

      Excel and SPSS are two widely used tools for data processing, analysing and visualisation. These have similarities and differentiation. Excel is part of  Microsoft pachage used for data entry and data manipulation and to store information. SPSS on the other hand is statistical package for social science, a tool formulated for statistical analysis of data. In term of usage Excel is mainly used for data entry managing business tasks, storing information. In addition to that it is used to keep track of KPI’s employee’s performance and for managing projects. SPPS is used for statistical analysis of data. The storage capacity for data is larger compared to Excel. SPSS requires highly skilled analysist to use it whereas Excel can be used by non-specialist, it is easy to learn to use it and operate in this software while analysing data in SPSS is more challenging and requires more time to get all the insights. Both software’s does not require coding. In term of programming, Excel is business automation and SPSS includes shortcut tools for syntax editors, leading spaces, trim trailing. Data can be visualised via charts, bars, diagrams. Similarly, data can be visualised via charts, histograms. Also, the data can be projected using clustering. The Excel functions available are IF Statements, LOOKUP, SUM, Trim, Count. The available functions T-tests, regression, ANOVA, k-clustering. Excel generates less complex information compared to SPSS( Table 1. Excel vs SPSS).






	Category 
	Excel 
	SPSS

	Definition 
	Microsoft product used for data entry and data manipulation 
	A Statistical package for social science. It is a tool designed for statistical analysis of data 

	Usage 
	Used or data entry, storing information, managing tasks,
KPI, performance management, project management 
	Statistical analysis of data 


	Storage capacity
	Limited 
	Larger 

	Skills required 
	Non-experts’ users 
	Skilled analyst 

	Type of analysis 
	Simple data analysis 
	Complex statistical analysis 

	Speed 
	Slower 
	Faster 

	Purpose 
	designed as spreadsheet software
	designed for statistical analysis.

	Benefits 
	High Performance 
	Reduction in data redundancy 

	Programming 
	Automation 
	Includes shortcut tools (syntax editors, leading spaces, trim trailing)

	Data visualisation 
	Bars, charts, pie charts, 
	Histograms, graphs, charts, clustering 

	Functions 
	IF Statements, LOOKUP, SUM, Trim, Count  
	T-tests, regression, ANOVA

	Flexibility 
	Less flexible compared to SPSS
	More flexible 

	Ease of learning 
	Easy to learn, knowledge of formulas required 
	Requires more time and it is more difficult to learn compared to Excel. 

	Complexity 
	Generate less complex information compared to SPSS
	Generates extremely complex information



[bookmark: _Ref111324486][bookmark: _Toc111409102]Table 1. Excel vs SPSS. Adapted from (Gail, 2020)



4.Conclusion 


         In conclusion, Data Analysis and Visualisation play a crucial role in understanding various patterns and processes that can be widely used by businesses around the world to improve efficiency and to gather insights that can support get competitive advantage in the market. As per analysis conducted on Superstore, the overall performance is lower compared to first year. A decrease in profit may suggest issues in term of efficiency in operations, unsustainable discounts, low sales in some regions or products that has noticeable lower profit. The analysis has been conducted using Excel, for pre-processing, analysing and visualising data. While analysing ice-cream data the analysis has been done using a more advanced tool such as SPSS. Both Excel and SPSS are useful methods for data mining and text mining however, it is advisable to clearly understand the objective set as they have different purpose and functions. 
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observed significance levels are not corrected for this and thus cannot be
interpreted as tests of the hypothesis that the cluster means are equal.
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Total 'Profit’ by year of 'Order Date'
PROFIT' BY 'ORDER DATE'
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Row Labels Sum of Profit
Tables -99062.5
Bookcases -33582.13
Scissors, Rulers and Trimmers -7799.25
Rubber Bands -102.67
Storage & Organization 6664.15
Pens & Art Supplies 7564.78
Labels 13677.17
Paper 45263.2
Envelopes 48182.6
Computer Peripherals 94287.48
Appliances 97158.06
Office Furnishings 100427.93
Chairs & Chairmats 149649.73
Copiers and Fax 167361.49
Binders and Binder Accessories 307413.39
Office Machines 307712.93
Telephones and Communication 316951.62
Grand Total 1521767.98

Product Sub-Category

'Product Sub-Category': Tables has noticeably
lower 'Profit'.
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