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To estimate the drop in sales and profit over time, the report's first section examines data from a superstore. For this section, Microsoft Excel was used for the analysis to pre-process the data and visualise it for a more in-depth explanation.
[bookmark: _Toc109460678]Use of excel and data significance
Microsoft Excel is a spreadsheet tool used for computation, charting, creating pivot tables, and performing basic visual operations (macro programming language). Data pre-processing, data analysis, and data visualisation are the three phases used to analyse Superstore data. This is how the analysis is carried out:
[bookmark: _Toc109460679]Pre-processing of data 
Data preparation is a crucial step in the data mining process. The adage "garbage in, garbage out" (GIGO) is particularly relevant to data mining. Data collection is not tightly regulated, therefore certain variables may be incorrect or missing altogether (Garca et al., 2016). In this situation, preparing the data is necessary for cleaning, converting, and possibly even reducing them. The string and numeric types of variables are both present in the Superstore data. Non-numeric string type data are exceedingly challenging to analyse in Excel unless they are coded. The string data in Superstore are examined first to get around this restriction.
Because the Superstore data is incorrectly grouped by date, it must first be sorted before analysis. As a result, the data was sorted using the following procedure according to date: select "Data" >> "Sort" Order by >> Dispatch time. By heading to Home >> Conditional Formatting >> Check for Duplicates once the data has been sorted by date. Rules for Highlight Cells >> Multiple Values. It was cleaned using Data >> after being checked for duplication. Get rid of duplicates. Data reduction and cleaning were followed by transformation utilising the PIVOT table. PIVOT tables, which summarise data in the form of sums, averages, or their statistical operations, are significant statistical tables (Jelen and Alexander, 2018). As a result, for the four years under consideration, the PIVOT table calculated the row and column variables. Excel is deemed efficient in the preparation stage since it may be used to pre-process that data, as shown by the process described above.
[bookmark: _Toc109460680]Data visualisation and analysis
After pre-processing, data analysis and data visualisation are the final two steps. These phases entail analysing and producing conclusions based on the data from the Superstore. The sum function SUM () is used to conduct data analysis on Superstore data, but tables and graphs are utilised to create the visualisation.
[bookmark: _Toc109460681]Data significance 
Data provides the framework for sharing information with others. Therefore, data handling is essential in guaranteeing data integrity (in this case, the business data) since it solves problems related to the safety, preservation, and confidentiality of the business data, according to Cracana et al. (2019). Proper data handling planning can also result in efficient and affordable data removal, storage, and recovery. Additionally, data is crucial to business since data analytics may help an organisation predict customer behaviour, improve decision-making, identify market trends, and calculate the return on investment (ROI) of its marketing initiatives. Desai (2019) contends that since the analysis of data is the only factor that affects the outcomes and performance of a business, the data must be pertinent when used for commercial objectives to understand the users, the market, and the competition.
The data analysis was carried out using MS Excel and appropriate summary statistics, which included computing the mean, median, mode, range, and standard deviation of the standard statistics. To further clarify the findings, graphs and charts were used as visual representations to convey the findings. Data visualisation makes it simple to identify the data segments that need special attention (Aparicio and Costa, 2015). Nowadays, the efficiency of accounting ranges from a simple spreadsheet to different business resource planning tools (for example, SAP). This programme assists accountants in analysing the outcome (Lee et al., 2018).
[bookmark: _Toc109460682]Superstore data analysis 
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	2009
	2010
	2011
	2012

	Sales
	4169325.0
	3551642.0
	3455452.0
	3739182.0

	Profit
	421514.0
	371072.0
	384288.0
	345106.0


Table 1: Sales and profit
According to data from Superstore, sales and profits have fluctuated since 2009. Between 2009 and 2010, the sales margin decreased by 14.81%, and another 2.7% is added in 2011. But according to the sales figures, things got better in 2012, when they rose to 3739181 from the reported 3455452 at the end of 2011. This indicates a decrease in the number of products that customers bought during the impacted years. Sales decline refers to the situation when a company's sales are falling short of average transactions due to factors that an organisation may have forgotten to take into account. In this way, as time goes on and the economy worsens, the company can even experience poor luck. Every organisation in the world is there to sell something, and if there were no business, there would be no organisations. Therefore, it is crucial to always pinpoint the real reasons why customers are unhappy with your products or services.

It is clear that both sales and earnings have drastically reduced from the Superstore's sales and profits as shown in Fig. 1. Sales and profits are directly correlated, especially for the Superstore. As a result, it can be said that since 2009, the management of the Superstore has failed to achieve a better balance between sales and profits, which harms their overall revenues and gives their rivals a competitive advantage. The profit decreases from 2009 to 2010 and increased in 2011. This is also apparent in picture 1. Although sales revenue fell in 2011, the profit margin was larger than it was in 2010.
The discount rate, which ranges from 1 to 9 per cent but rises to 10 per cent in 2010, is the cause. The percentage of profit in sales revenue drops as the discount rate rises. Poinar et al., (2020) also mention this problem and the ambiguous scenario that Superstore is facing. But analysing how sales affected earnings was the main priority. The investigation revealed that, when taking into account the halt in monetary development, the slowdown, and emergency inclinations, the issue of dropping profit rates in modern countries comes to the fore and becomes effective. Most of these tendencies have been studied within Keynesian and post-Keynesian frameworks. Benefit rate decay is just one of many factors contributing to the private sector's precariousness and crisis propensity (Trofimov, 2018). Marxist theories, and other explanations, such as the underutilization problem, capitalism's anarchic nature and lack of preparation, and excessive financing, among others, are also relevant.
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The orders are described in this section, along with how they have been handled over time. As a result, the purpose of this part is to specify how many orders the Superstore management has received over the specified period. 
	2009
	2010
	2011
	2012

	54040
	54155
	51891
	54589


Table 2: Order quantity
This table shows that in 2009, there were 54040 orders scheduled for delivery. In 2010, this number rose to 54155, and by the time the orders were tallied at the end of 2011, they had reduced to 51891 orders. In contrast to the preceding three years, it climbed once more in 2012, when it was discovered to be recorded at the highest level (54589). This demonstrates that the years with the highest order bookings were the years when the management of the Superstore was able to achieve an adequate level of sales and revenues, and the years with the lowest order bookings were the years when sales and profits increased. But the decline in order booking has also had a detrimental effect on sales and income.
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1600
Consumer - Furniture
Consumer - Office Supplies
1400
Consumer - Technology
1200
Corporate - Furniture
1000
Corporate - Office Supplies
800	Corporate - Technology
600
Home Office - Furniture
400
Home Office - Office Supplies
200	Home Office - Technology
0
Small Business - Furniture
Total

PIVOT table 1
The previously mentioned Pivot Table 1 illustrates the Superstore's sales and profit totals broken down by several client groupings and product categories. The Pivot table makes it simple to comprehend how products are consumed throughout various provinces and areas. Corporate, home office, small company, and consumer clients are the different categories of Superstore customers. In contrast to corporate furniture, consumer technology, and corporate office supplies, the profit for consumer furniture and corporate technology is, however, rather large. Additionally, this pivot table shows how the profitability of different consumer segments compares to one another. For instance, home office technology generates 400 in profit, whereas business technology generates about 760.
The results analysis suggests that the Superstore has been successful in attracting customers who like to buy goods and services for their homes, corporate businesses that provide the goods for office use, and home offices for employees who work from home. The data is calculated for the last four years (2009, 2010, 2011, and 2012). A conclusion that can be drawn from the study in Pivot Table 1 is that the majority of consumers purchase furniture throughout the specified period. Office supplies come in second and home offices come in third. As a result, for Superstore to remain competitive, management must make sure that these products are consistently modified to meet the shifting or varying needs and preferences of their customers. This will allow customers to feel valued and loyal and enable customization of the products based on their crucial feedback. Furniture for homes and small businesses, however, did not sell as well as it should have, therefore these two areas need to be upgraded to guarantee the calibre of goods and services.
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PIVOT table 2
The quantity ordered by consumers in various segments and accordance with various locations and provinces is defined in Pivot Table 2. For instance, there are more than 400 consumers in Ontario and the West area. The order amount for business office supplies is 120, though, if we choose the same scenario for the Yukon region. The order amount of various products can be interpreted using pivot table 2, but in general, it demonstrates that corporate office supplies are in more demand. Consumer office supplies, on the other hand, are second in popularity. The demand for consumer office supplies is 140 in the Atlantic area.
On the other side, the Yukon region's demand for consumer office supplies was between 40 and 60, although it came in second place overall in the same region. Additionally, if we understand the province segment, both business and home office supplies were stable. If we establish a relationship between quantity ordered and profit, it becomes clear that the higher the order quantity, the greater the profit. For instance, corporate office supplies are in high demand in Pivot Table 2. Therefore, the highest profit level is interpreted by the margin for this product and sector across all regions and provinces.
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	[bookmark: Frequency]Frequency
	[bookmark: Percent]%
	[bookmark: Valid_percent]Valid %
	[bookmark: Cumulative_percent]Cumulative %

	
	[bookmark: Vanilla]Vanilla
	[bookmark: 95]95
	47.5%
	47.5%
	[bookmark: 47.5]47.5%

	[bookmark: Valid]Valid
	[bookmark: Chocolate]Chocolate
	[bookmark: 47]47
	23.5%
	[bookmark: 23.5]23.5%
	[bookmark: 71.0]71.0%

	
	[bookmark: Strawberry]Strawberry
	[bookmark: 58]58
	29.0%
	[bookmark: 29.0]29.0%
	100.0%

	
	[bookmark: Total]Total
	[bookmark: 200]200
	100.0%
	[bookmark: 100.0]100.0%
	




The tabular data presentation reveals that the majority of pupils liked the vanilla flavour of ice cream (200 in total). A total of 95 out of the 475 students selected vanilla flavour or 47.5% of the population. Strawberry ice cream was chosen as the second most preferred flavour by 58 pupils.
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	Frequency
	%
	Valid %
	Cumulative %

	Valid
	Male
	91
	45.5
	45.5
	45.5

	
	Female
	109
	54.5
	54.5
	100.0

	
	Total
	200
	100
	100
	


 


Out of the total of 200 students picked for the survey, as determined by the interpretation of the aforementioned bar chart. There was the same number of male and female students in this sample size selection. It is plausible to infer that 91 of them were men and 109 were women based on the facts provided.
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	Id
	Ice cream

	N
	Valid
	200
	200

	
	Missing
	0
	0

	Men
	
	100.5
	1.8

	Median
	
	100.5
	2.0



 Frequency table 
	
	
Frequency
	
%
	Valid %
	Cumulative %

	Valid
	Vanilla
	95
	47.5
	47.5
	47.5

	
	Chocolate
	47
	23.5
	23.5
	71

	
	Strawberry
	58
	29.0
	29.0
	100

	
	Total
	200
	100
	100
	




Using a histogram graph, the mean and median were determined based on the frequency of the ice-cream flavours. The calculated mean of the data is 1.82, indicating that students generally like ice cream. The midpoint of the dataset is represented by the median, which was determined as 2 (Isabell et al., 2022), 2021). The percentage of pupils who enjoy chocolate and vanilla ice cream respectively is 23.5 and 47.5.
Findings
The findings of the data set indicated that vanilla ice cream was preferred by the majority of pupils. Based on the conclusions reached, a sample size of 200 students was chosen. Men and women were almost equally represented in the sample size. In this group, there were 109 women and 91 males (Collins, 2021). Additionally, it was found that the majority of the student candidates preferred vanilla ice cream. Exploratory analysis techniques that concentrate on finding data structures include cluster analysis. The presented analysis is also known as the segmentation analysis. 
Discussion
Various discussions on typical data mining and text mining techniques that might be used in business are held while taking into account pertinent facts. Information extraction, grouping, summarization, and many more techniques fall under this category. Such methods result in improved information extraction for the project and the identification of efficient information and data extraction methods (Huang et al., 2021). A pool of 200 students from the school who fit the required background was selected for the survey. This renewed discussions on categorising the variables and providing the pertinent data that business managers seek. 
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Intimal cluster centre 
	
	Cluster

	Id
	1
	200

	Female
	1
	0

	Ice Cream
	
	1


Iteration history 
	

Iteration
	Change in Cluster Centers

	
	1
	2

	1
	49.5
	49.5

	2
	0.0
	0.0


Convergence was attained because cluster centres underwent no or minimal modifications. The largest absolute coordinate change for any centre is.000. A second iteration is currently being worked on. The minimal separation between starting points is 199.005.
Final cluster centre 
	
	Cluster

	Id
	51
	151

	Female
	1
	0

	Ice Cream
	2
	2


Distances
	Cluster
	1
	2

	1
	
	100.0

	2
	100.0
	


 ANOVA
	
	Cluster
	Error
	

F
	

Sig.

	
	Mean Square
	
df
	
Mean Square
	
df
	
	

	Id
	500000.0
	1
	841.7
	198
	594.1
	0.0

	Female
	0.605
	1
	0.247
	198
	2.5
	0.1

	Ice-cream
	0.605
	1
	0.735
	198
	0.823
	0.4


The F tests should only be used for descriptive purposes because the clusters were created in a way that maximised the disparities between instances in different clusters. As a result, it is impossible to interpret the observed significance levels as tests of the equal cluster means hypothesis.
Cases number in each cluster 
	Cluster
	1
	100.0

	
	2
	100.0

	Valid
	
	200.0

	Missing
	
	0.0


The k-means clustering algorithm is one of the most popular and effective data mining techniques (Wang, Kung and Byrd, 2018). To address clustering issues, data scientists employ an unsupervised learning approach. The highest frequency is 594.059, and the estimated df value due to errors is 198. Three tables were created to cluster the data: initial cluster centres, final cluster distance, and the number of instances in each cluster. These tables served as the basis for grouping the data, and they were used to extrapolate pertinent information.
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“To provide high-quality data that can be used by numerous sources, text mining is the process or method of extracting data or information from unstructured text.” Text mining information is used to identify patterns and support decision-making processes like pattern learning. It is used to resolve business-related difficulties.
Data mining is often referred to as data discovery. Mining is the process of removing information from large data sets by spotting patterns and using pertinent information. The procedure is crucial in a corporate setting since it improves a company's success in each market (Lim and Teoh, 2020). Additionally, the technique offers helpful information for each company's decision-making process because the supplied data is thoroughly studied and may be used to forecast the business's future performance. As a result, current business trends suggest that a corporation might improve its performance in each industry by focusing on data mining. A typical example of data mining is analysing vast volumes of data from a supermarket to identify which goods or services are in high demand (Mishra et al., 2019). To determine the most popular products on the market before providing helpful information for organisational decision-making, data will be gathered from a variety of supermarkets.
Data mining technology is crucial to corporate insight. The technologies use a structural control framework to mine valuable data important to a particular market (Wu, 2020). Some of the most popular data mining techniques include clustering data mining, decision trees, and AI networks. The data mining method is a comprehensive endeavour that uses a precise, potent system of computer-based technology to mould the optimization and prediction of data mining operations. Technology improvements have an impact on the development of data mining approaches (Jain, 2017). As new technical trends emerge and increase the level of accuracy in data mining, data mining technology develops a simpler and quicker method for extracting crucial data from a collection of websites. Accuracy in data mining technology is essential for helping the data organisation provide reliable projections since data mining means efficiency.
Data security and technologies work together to direct the internet market toward more fruitful consequences. To decide that business investors require to improve the company's income, business data mining estimates are essential. Data warehousing companies forecasted marketing revenue by analysing and estimating a company's future market value using data mining technology (Berg and Carlson, 2019). Adapting technical advancements have an impact on how data mining tools work together. The essay emphasises how important technology is in improving data mining operations because these processes provide significant data for corporate intelligence. Notably, the data is used to create business projections, a crucial step in assessing a company's position in the market by keeping track of potential value.
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Using SPSS with Excel has several benefits as well as drawbacks, which are supported by useful real-world examples and are discussed in the table (Isbell et. al., 2022). This enables business managers to conduct fruitful market research and select practical strategies based on which outcomes can be attained.
SPSS 
Advantages
· The ability to capture data and perform computations is another benefit of utilising SPSS
· Along with the versatility in input capabilities.
Disadvantages
· The SPSS tool cannot carry out all conceivable statistical operations.
· Because the SPSS file storage pre-sets are software-oriented, users without the software are unable to access them.

Excel
Advantages 
· Excel is used to control how formulas and functions are calculated (Zeid, Abdelazim and Shahin, 2021).
· Using Excel makes it simple to check data and information that has been placed there.
Disadvantages
· Lack of security and control continues to be Excel's biggest drawbacks.
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Valid %	
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Frequency
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Sales and profit 
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