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[bookmark: _Toc84871577]Introduction
The research topic conducted on data handling and business intelligence will show a deep and structured analysis on the sales figure of the company Superstore, along with that the study will conduct graphical representation related to the sales figure. The study will also conduct a report on the usage of data, mining and the uses of SPSS over Excel. 
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[bookmark: _Toc84871579]Determining the decline in sales and profit of Superstore
A detailed data output can be gained of Superstore based on the last 4 years of the company's business performance determining the drop in profit. Along with the increase in the revenue chart, helping the researcher to conduct an evaluative and detailed study based on the company’s business performance over the last past 4 years (Ibrahim et al., 2021). Presented below is the business output of the company in the form of a table of the company Superstore.
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Figure 1: Detailed sales and profit output
(Source: Created by the learner)
· Based on the data analysis on the year 2009: From the retrieved data of the company Superstore, it can be noticed that the company has hit its maximum sales output in the year 2009. The company had accumulated total sales of “4035355.36” with a net profit of “361667.93”. So, it can be evaluated that in the initial year, the company had a subsequent good business performance in terms of both sales and total gross profit (Bidabad, 2018).  
· Based on the data analysis given on the year 2010: It can be duly noted that during the year 2010, the business organisation experienced a slight drop in the total sales figures accumulating of total "3713800.62" sales figure, however, the company experienced a substantial hike in the total profit chart with a total of "455499.04”. It can be said that 2010 was a well profitable year for the organisation (Murdock, 2020). 
· Evaluation based on the data gained of 2011: The sales figure of the company, Superstore during the year 2011, has seen a sudden dip in both the total sales figure as well as on the top gross profit. The company has a low sales and profit percentage compared to both years; 2009 and 2010. The sales and the profit figures can be seen as "3713800.62” and “455499.04" respectively. So, it can be said that 2011 was a lost year for the company. 
· Data evaluation of the year 2012: It can be duly noted that the company had gained a successive growth momentum in both the business strata that is in terms of total sales and gross profit margin of the organisation. The company has successfully recovered from its loss experienced by it, during 2011, and had a better business performance resulting in a total of "3719921.527” sales and a net profit of “362128.25” (Aleksidze et al., 2018).
[bookmark: _Toc84871580]Evaluation of data pre-processing in Excel
Definition of data pre-processing
Data processing is defined as the active involvement of the usage of raw form of data, and then rendering it by using computer other forms of electronic data encrypting device to make the data readable and accessible for conducting a further evaluative study. Data processing is a method that involves the usage of data layout, data analysis helping an individual or a business enterprise in evaluating the net judgement in terms of profit or less, income or expenditure. Data analysis or data collection is taken as a systematic and structured approach, clustering together the necessary forms of details and numeric valuations, actively acting as a mirror for the individual or the organisation (Visser et al., 2018). 
Its significant importance
In most cases, the data processing and then laying out the final data gathered is done on excel; as it provides a varied platform for further reconstruction and dissection of the data according to the researcher’s requirement.  
Illustration of different processing techniques in excel. Use of pivot table with justifiable reasons
Excel provides a large scope to judge and process data in the likes of IF, LOOKUP, charts and graphs and also consists of the usage of pivot tables.
IF: It is taken as one of the most popular forms of data analysis methods. IF provides the benefit of making and adding in logical data comparison in the study along with the expected outcome from it. The formula used to calculate if in excel is “=IF (logical test, value if true, value if false)”. Provided below is a visual illustration of the usage of IF in excel to calculator data.
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Figure 2: IF usage in excel
(Source: Created by the learner)
The data interpretation of the IF example is, here the condition under IF function indicates if the actual amount is greater than the budgeted amount then, the final value will be the difference between the actual amount and the budgeted amount or else it can be zero. 
LOOKUP: It provides the benefit with the added function of calculating or looking up for the detail of a singular row or column helping the researcher in gathering information quite easily when there are multiple worksheets present in the excel. The formula of LOOKUP in excel is "=lookup (lookup, value, array)". An illustrated example is provided for better understanding. 
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Figure 3: LOOKUP usage in excel
(Source: Created by the learner)
The illustrated example indicates that by LOOKUP function in this given case, it is possible to find the quantity of the product based on the product name as the LOOKUP value with ease. 
Graphs and charts: Graphs and charts are the visual demonstrations of the interpreted data, showing the different patterns and dimensions of the data, in terms of up or down, and also how the necessary details in it are sparse or in a clustered format. It includes the usage of graphs in the likes of bar graphs, pie charts, histograms, area, line and column. These visual representations also include numeric values and other forms of valuation data on top of it. A sample image is presented below for a better understanding and detailed evaluation (Irafahmi and Williams, 2021).
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Figure 4: Graph and chart usage in excel
(Source: Created by the learner)
The figure represents a column chart indicating ‘no. of articles published from January to June. Here the length under each month is showing the number of published articles for the specified month. 
Pivot Table: Pivot table acts most beneficial that helps to accumulate and summarize large data presenting it quickly and interactively. It analyses numeric data and provides a quick answer. The main benefits of pivot tables offer the freedom of accessibility making any person able to scrutinize and filter the data in sections and groups, adding in multiple dimensions of perspective and lookout. The study has chosen the usage of pivot tables, to further conduct the structured research on a full scale. The pivot table provides the benefit of constructing the amassed detail mentioned in the excel sheet, helping the company in generalising the needed information accounting to the requirement. Presented below is a pivot table of excel showing the necessary details attached with the image (Bernard et al., 2019). 
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Figure 5: Image showing the usage and operating of pivot table in excel
(Source: Created by the learner)
Analysis
From the derived format of the various forms of excel tools availed in the use of this study, it showcases the necessary positive merits of using the pivot table. Pivot table showcases various forms of benefits in the likes of helping to manage data present in excel with a more user-friendly interface. It helps to draw invaluable insights and adds more weightage to the report helping the company to summarize the detailed report insights with better points and helps the researcher to structure the report without facing any hassle. As for the usage in the company point of view, pivot table acts far more beneficial than the rest of the mentioned data interpretation forms, as it helps an organisation to plan decisions more effectively and brings the insight on the forms of hindrances the company can further face in its business growth as well as it recommends the strategic steps the business organisation that is; Superstore can work upon for its betterment. 
However, as with the great advantages and benefits are shown by the usage of pivot tables, comes different forms of limitations as well. Getting used to pivot tables or mastering pivot tables takes a lot of patience and work as it requires great focus and dedication. Moreover, synchronizing and structure the interpreted data, his meticulous work is highly time-consuming (Fairhurst, 2017). 
Data visualization using excel
Data visualization can be defined as the form of graphical or data-driven information that can showcase the visualizations of the company in terms of sales growth, developmental growth, profit percentage and as well as information that are data-driven or directly linked with the economy, management strata of the company. Data visualization is important as it highlights the functions of the company, provides a viewpoint, detailed insight on the excel sheet, highlighting all those forms of practices the company can undertake in its organisational development. 
With the increasing rise of demand, it provides a showcase of needs and different wants. Data visualization highlights key solvents of the inefficient the organisation is facing in the management network. With this help and benefits came the advantages of an increase in the task speed, helping the organization in implementing directions with rapid speed and action. The necessary speeds help in identifying the errors that are happening or taking place in the managerial structure. It provides deep insights into the business and the various modules it can implement for the organisation's betterment. By using the shortcomings and changing these red flags the company can further enact for its betterment (Lee et al., 2018). 
A data visualization details are provided below based on graphs based on the company Superstore, and the different sales figures it experienced in its sales and top profit gathering based on the following years of 2009, 2010, 2011 and 2012. 
The graph on the sales figure
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Figure 6: Graph representation of the declination in terms of sales and profit
(Source: Created by the learner)
Graphical representation of the decline in sales and profits varying over these past four years.
[image: ]
Figure 7: Bar graph representation of sales and profit
(Source: Created by the learner)
From both these data analysed it can be duly noted, that Superstore, has seen a varied data in terms of both sales figure and profit assembled during four years of data gathered. It can be noted, during the starting year of the company, the company has seen strong growth in terms of sales and profit figures. The company has seen a steady first year, however, the company experienced abnormality in sales figures in the second year, but saw a high-profit margin. In the third year as can be seen in the graphical representation; the company had low profitability gain with a high sales figure. In the last year, the company has seen a better response in terms of profit as well as in sales figures compared to the previous year (Purwanto et al., 2021).
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[bookmark: _Toc84871582]“How many customers of the Smile Clinic do eat rice?” 
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Figure 8: Customers eating rice of 100 
(Source: Created by the learner)

From the above snip, it is visible out of 100 customers, 40 of them does not eat rice, while the rest 60 do eat rice. 
[bookmark: _Toc84871583]“How many customers are Male and Female?” 
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Figure 8: Gender categorisation
(Source: Created by the learner)
Out of the 100 customers gathered for the study, 50 of them are male and the rest 50 are female. Causing an equal gender distribution.

[bookmark: _Toc84871584]“What are the Mean and Median of the ages in the data?” 
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Figure 9: Age criteria
(Source: Created by the learner)
The mean value of age is 20.35 and the median valuation is 19.00.

[bookmark: _Toc84871585]“What are the Mean and Median of participants who eat rice?”
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Figure 10: Representation of customers eating rice using histogram
(Source: Created by the learner)
The above table shows the descriptive statistics on the mean with a valuation of 0.6000.
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Figure 11: Histogram of customers eat rice
(Source: Created by the learner)
[bookmark: _Toc84871586]Using the smile_clinic.csv provided in conjunction with SPSS gives a specific example of clustering. Show your workings with screenshots and explain the results
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Figure 12: K-means clustering
(Source: Created by the learner)
The above example is showing the example of clustering, where the customers are clustered based on the rice eating factor and gender. 
[bookmark: _Toc84871587] With relevant examples, explaining the most common text mining methods that can be used in business
Text mining can be defined as the process that includes transformational processes, related to the structured and the unstructured forms of data, providing adequate details, information and meticulous insights associated with it. Various forms of text mining techniques are associated with the likes of search engine optimization, fraudulent activity detection, building customer relationship etc. On a descriptive study, there are four methods of text mining methods associated with it (Purwanto et al., 2021).
· Term based method: In this form of the method, where a document is scrutinized and analysed based on the materials contained in it. It signifies the value and the various underlying meanings associated with the underlying text and judging it based on the value it carries. For example, a company can conduct customer surveys, reviews and online conduction of a survey gaining varied customer-centric information. 
· Phrase-based method: In this method, the message of the underlying phases contains more meaning and weighting than that of the term-based method. It is more descriptive and can carry more than one underlying meaning in the phase. It can be judged based on three reasons, including the presence of inferior and redundant statistical data, consisting of the low frequency of occurrence and can contain unwanted or noisy phases (Purwanto et al., 2021). For example; for analysing a phrase of comment related with the customer review background, analysed by the business organisation.
· Concept-based method: In this methodology of text mining, the associated term is predicted along with the necessary forms of terms to find the significant match that is probable to link with the document. It includes the following three factors, like examining the semantic construction associated with a sentence. It also includes the building of relatable graphs and includes components that are associated with the vector with the usage of the standard vector model for further conduction of research in the study (Amin et al., 2019). For example, by using these method organisations can search some keywords used by customers during purchasing.
· Pattern Taxonomy method: As the name suggests, showcases the text follows and interprets data based on identifying and locating patterns associated with the text. In most of the case scenarios, the texts are generally in the form of a taxonomy structure, which means it is in the form of a tree-like structure, locating information based on identifying the data accuracy, similarities associated with the text. These are different forms of pattern taxonomy methods that are associated in phases, that fall under the category of sequential pattern mining, associated rule mining, close pattern mining and frequent itemset mining (Sommet and Morselli, 2017). For example, judging by the pattern of the customer's data and reviews and their feedback, the company can predict the customer's requirement making it easy for organisations to cause automated mails and calls. 
In most cases, text mining is somehow associated with forms and techniques like collection and gathering of information, making the scattered data into systematic and structured data. Further, text mining is also associated with the process of identification of patterns and similarities in the underlying text and patterns. Text mining helps in gaining and extracting information and helps in conducting a deep dive to retrieve the various unsettled and sparse information (Hartama et al., 2019). 
[bookmark: _Toc84871588] Discussing the advantages and disadvantages of using SPSS and Excel with related example 
	Statistical software
	Advantages 
	Disadvantages 
	Related examples  

	SPSS
	· It ensures a basic and simple interface helping the user to accumulate data and information very easily (Wang et al., 2020).
· Due to high efficiency and bid size, this application can render and handle large information and data without causing any lag or delay.
· As it is more of a statistically based data application, making it is a highly powerful application, bringing in ease of usage to handle and perform complex tasks (Aljandali, 2017). 
	· Considering the benefits, it provides, the application is highly expensive, making it hard for most individuals to gain this application.
· To its very basic interface, the application provides a very limited interface making it difficult for providing more flexibility and engulfs limited functionality. 
· According to the function and benefits it provides, it also adds in expenses in the likes of being a paid application, making it more complex and for that reason most tends to use Excel providing almost similar interface and user benefits. 

	To visualize data and analyse scientific information associated with market research and data mining.

	Excel
	· According to the freedom it provides in the price point of view the application helps in providing an organised layout of data structure helping in adding in benefits in the likes of conducting calculations and helps in providing charts, data and graphs.
· It is much more secure to store information and data.
· It provides the freedom of adding in multiple forms of user accessibility that can help in benefiting further betterment of an idea and data analysis (Atluri et al., 2018).
	· It does not provide authentic and reliable data and often proves to be vulnerable to fraud and corruptible activities (Fairhurst, 2017).
· If the file is not saved, it provides a high chance of the data getting lost and further removes the chances of retraction of the data. 
· Data conducted in excel is susceptible to getting access to others as it provides very little security (Baarda et al., 2019). 
	For conducting mathematical functions, simple equations for such certain purposes as excel can be used. 


Table 1: Advantages and disadvantages of SPSS and Excel
(Source: Created by the learner)
[bookmark: _Toc84871589]Conclusion
A detailed evaluative study was conducted on the data handling methods along with the study of the impatience of business intelligence in this report. The study covered a wide aspect of data work on the sales and profit and loss data chart of the business organisation Superstores, conducting an evaluative study and data analysis of the necessary form of requirement. The study also conducted a deep analytical report on the mining methods that are implied for this study, along with the advantages and disadvantages associated with SPSS and Excel. 
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