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[bookmark: _Toc109460677][bookmark: _Toc111871997]Part 1
The report's first portion looks at data from a superstore to estimate the decline in sales and profit over time. Microsoft Excel was used for the analysis in this section in order to pre-process the data and visualise it for a more thorough explanation.
[bookmark: _Toc111871998]Using Excel and the importance of the data
Microsoft Excel is a spreadsheet programme for conducting simple visual operations, constructing pivot tables, and doing calculations (macro programming language) (Yuen, 2014). The three steps utilised to analyse Superstore data are data pre-processing, data analysis, and data visualisation. The analysis is performed as follows:
[bookmark: _Toc111871999]Data pre-processing 
An essential phase in the data mining process is data preparation. Data mining is a field in which the proverb "garbage in, garbage out" is especially applicable. Since data gathering is not strictly monitored, some factors may be inaccurate or not there at all (Szulewski, 2016). The data, in this case, must be prepared in order to be cleaned, converted, and potentially even reduced. The Superstore data contains variables of both the textual and numeric types. Excel analysis of non-numeric string type data is extremely difficult without coding. To get past this constraint, Superstore first examines the string data.
The Superstore data must first be sorted before analysis because it is wrongly classified by date. As a consequence, the data were sorted according to date using the following method: choose "Data" >> "Sort" Order by," and then Delivery time. Choosing "Home >> Conditional Formatting >>" will do. Once the data has been sorted by date, check for duplicates (Sana, 2017). Norms for Select Multiple Values >> Highlight Cells. It was duplicate-checked before being cleaned using Data >>. Eliminate duplicates. The PIVOT table was used for transformation after data cleaning and reduction. PIVOT tables are important statistical tables because they summarise data as sums, averages, or statistical processes (Lux and Knight, 2020). As a result, the PIVOT table calculated the row and column variables for the four years under consideration. Since Excel can be used to pre-process the data, as demonstrated by the technique outlined above, it is considered efficient in the preparation step.
[bookmark: _Toc111872000]Visualisation and analysis of data 
The last two phases are data analysis and data visualisation after pre-processing. These stages involve analysing the data from the Superstore and drawing conclusions from it. Superstore data is analysed using the sum function SUM (), however, the visualisation is made using tables and graphs.
[bookmark: _Toc111872001]Importance of data 
The foundation for sharing information with others is provided by data. Since data handling resolves issues relating to the safety, preservation, and confidentiality of the business data, it is crucial for ensuring data integrity (in this case, the business data), according to Ding, Jin and Shuai (2017). Data removal, storage, and recovery can all be accomplished effectively and affordably with careful planning for data handling. Data is also essential to business since it can be used in data analytics to forecast customer behaviour, enhance decision-making, discover market trends, and determine the return on investment (ROI) of a company's marketing endeavours. According to Alexander, Arnold and Farizo (2021), the analysis of data is the sole aspect that has an impact on the results and performance of a business. For this reason, Desai claims that data must be relevant when employed for commercial goals to comprehend the users, the market, and the competitors.
Using MS Excel and the relevant summary statistics, the data analysis was completed. This included calculating the mean, median, mode, range, and standard deviation of the standard statistics. Graphs and charts were employed as visual representations to explain the findings and further elucidate them. Identification of the data segments that require special attention is made straightforward by data visualisation (Yuen, 2014). These days, accounting software can be as efficient as a simple spreadsheet or as complex as various business resource planning applications (for example, SAP). This application helps accountants evaluate the results (Tanavalee, Luksanapruksa and Singhatanadgige, 2016).
[bookmark: _Toc111872002]Data analysis of Superstore 
[bookmark: _Toc109460683][bookmark: _Toc111872003]The decline in sales or profit 
	
	2009
	2010
	2011
	2012

	Sales
	4169325
	3551642
	3455452
	3739182

	Profit
	421514
	371072
	384288
	345106



Superstore data show that since 2009, sales and earnings have fluctuated. The sales margin shrunk by 14.81% between 2009 and 2010, then it increased by 2.7% in 2011. The sales numbers, however, show that things improved in 2012, rising to 3739181.0 from the reported 3455452.0 at the end of 2011. This suggests that fewer products were purchased by consumers during the impacted years. When a company's sales are falling short of average transactions owing to issues that an organisation may have overlooked, this is referred to as a sales decline. In this manner, the business may even encounter bad luck as time passes and the economy worsens. Every organisation in the world exists to sell something, and without business, organisations wouldn't exist. Therefore, it's critical to always identify the actual causes of client dissatisfaction with your goods or services.

Figure 1: Sales and profit 
Source: Author 
From the sales and profits of the Superstore as depicted in Figure 1, it is evident that both sales and earnings have been significantly lowered. Profits and sales are closely tied, particularly for the Superstore. In light of this, it can be concluded that the Superstore's management has failed to strike a better balance between sales and profits since 2009, which hurts their overall revenues and offers their rivals an advantage over them. From 2009 through 2010, the profit fell; in 2011, it rose. This is also visible in image 1. Despite a decline in sales income, 2011 saw a higher profit margin than 2010.
The reason is the discount rate, which runs from 1 to 9 percent but increases to 10 percent in 2010. As the discount rate increases, the percentage of profit in sales revenue decreases. Szulewski (2020) also make reference to this issue and the murky situation that Superstore is in. The primary focus, however, was on analysing how sales affected profits. The analysis found that the issue of declining profit rates in contemporary countries comes to the fore and becomes effective when taking into account the halt in monetary development, the economic slowdown, and emergency inclinations. Keynesian and post-Keynesian theoretical frameworks have been used to study the majority of these tendencies. Benefit rate decay is simply one of several elements that contribute to the vulnerability and crisis tendency of the private sector (Sana, 2017). Marxist theories and other causes, including the issue of underutilization, capitalism's anarchic nature and lack of planning, as well as excessive funding, are also pertinent.
[bookmark: _Toc109460684][bookmark: _Toc111872004]Order Quantity
	2009
	2010
	2011
	2012

	54040
	54155
	51891
	54589




Figure 2: Order quantity
Source: Author
This section describes the orders and how they have been handled over time. As a result, the goal of this section is to list the number of orders that the Superstore management has obtained throughout the designated time frame.
According to this data, there were 54040 orders with delivery dates in 2009. When the orders were totalled at the end of 2011, they had dropped to 51891 orders from the previous year's high of 54155. 2012 saw a rise in contrast to the previous three years when it was discovered to have been recorded at the highest level (54589). This shows that the years with the highest order bookings were the years when the management of the Superstore was able to achieve a sufficient level of sales and revenues, and the years with the lowest order bookings were the years when sales and profits decreased. But the decline in order booking has also had a detrimental effect on sales and
[bookmark: _Toc111872005]Analysis using PIVOT table 
[bookmark: _Toc111872006]Profit 
[image: ]
The Superstore's sales and profit totals are broken down by a number of clientele categories and product lines in the aforementioned Pivot Table 1. Understanding how things are consumed throughout multiple provinces and localities is made simple by the pivot table. The many types of Superstore customers include corporate, home office, small business, and individual consumers. However, the profit for consumer furniture and corporate technology is very high compared to corporate office supplies, consumer technology, and corporate furniture. Furthermore, the profitability of several consumer segments is contrasted in this pivot table. For instance, home office technology makes 400 in profit, compared to the 760 that corporate technology makes.
According to the results of research, the Superstore has been successful in luring clients who enjoy purchasing goods and services for their homes, corporate firms who sell the items for office use, and home offices for workers who choose to work from their homes. The last four years' worth of data is calculated. The study in Pivot Table 1's conclusion is that the majority of consumers buy furniture throughout the designated time frame. Office supplies are in second place, followed by home offices. Because of this, management at Superstore must ensure that these items are continually altered to match the changing or fluctuating demands and tastes of their customers if they want to stay competitive. Customers will feel appreciated and loyal as a result, and personalization of the products based on their essential feedback will be possible. To ensure the calibre of the products and services, however, furniture for households and small companies must be upgraded because it did not sell as well as it should have.
[bookmark: _Toc111872007]Order Quantity 
[image: ]
This table defines the quantity ordered by customers in various segments and in accordance with various places and provinces. For instance, Ontario and the West region have more than 400 customers. However, if we select the identical scenario for the Yukon region, the order amount for commercial office supplies is 120. Using pivot table 2, it is possible to evaluate the order volume for various products, but generally speaking, it shows that business office supplies are more popular. On the other hand, consumer office supplies come in second place. In the Atlantic region, there is a 140 percent demand for consumer office supplies. On the other hand, although it placed second overall in the same region, the Yukon region's demand for consumer office supplies was between 40 and 60. In addition, both office supplies for the home and for businesses were consistent, if we understand the province sector. It becomes obvious that the higher the order quantity, the higher the profit is if we construct a link between the amount ordered and profit. For instance, Pivot Table 2 shows a significant demand for business office supplies. Therefore, the margin for this product and sector across all regions and provinces is understood as the highest profit level.
[bookmark: _Toc109460687][bookmark: _Toc111872008]Part 2
[bookmark: _Toc109460688][bookmark: _Toc111872009]2.1 Students like Vanilla Ice-cream flavour 
	
	
	[bookmark: Frequency]Frequency
	[bookmark: Percent]Percent
	[bookmark: Valid_percent]Valid Percent
	[bookmark: Cumulative_percent]Cumulative Percent

	
	[bookmark: Vanilla]Vanilla
	[bookmark: 95]95
	47.50
	47.50
	[bookmark: 47.5]47.50

	[bookmark: Valid]Valid
	[bookmark: Chocolate]Chocolate
	[bookmark: 47]47
	23.50
	[bookmark: 23.5]23.50
	[bookmark: 71.0]71.00

	
	[bookmark: Strawberry]Strawberry
	[bookmark: 58]58
	29.00
	[bookmark: 29.0]29.00
	100.00

	
	[bookmark: Total]Total
	[bookmark: 200]200
	100.00
	[bookmark: 100.0]100.00
	




Figure 3: Students like Vanilla flavour
Source: Author  
The tabular data display demonstrates that most students preferred the vanilla ice cream flavour (200 in total). 95 pupils, or 47.5% of the 475 total students, chose the vanilla flavour. 58 students selected strawberry ice cream as their second favourite flavour.
[bookmark: _Toc109460689][bookmark: _Toc111872010]2.2 Male and female students 
	
	
	Frequency
	Percent
	Valid Percent
	Cumulative  Percent

	Valid
	Male
	91
	45.50
	45.50
	45.50

	
	Female
	109
	54.50
	54.50
	100.00

	
	Total
	200
	1000
	1000
	




Figure: Male and female students 
Source: Author  
According to the analysis of the aforementioned bar chart, out of the total 200 students chosen for the survey. In this sample size selection, there were an equal number of male and female students. Based on the information given, it is reasonable to assume that 91 of them were men and 109 were women.
[bookmark: _Toc109460690][bookmark: _Toc111872011]2.3 Mean and median
	
	
	Id
	Ice cream

	N
	Valid
	200
	200

	
	Missing
	0
	0

	Men
	
	100.5
	1.8

	Median
	
	100.5
	2.0



	
	
Frequency
	
Percent 
	Valid Percent
	Cumulative 
Percent

	Valid
	Vanilla
	95
	47.50
	47.50
	47.50

	
	Chocolate
	47
	23.50
	23.50
	71.00

	
	Strawberry
	58
	29.00
	29.00
	100.00

	
	Total
	200
	100.00
	100.00
	




Figure: Frequency 
Source: Author 
Based on the frequency of the ice cream flavours, the mean and median were calculated using a histogram graph. The estimated data's 1.82 mean suggests that students generally enjoy ice cream. The median, which was established at 2 (Isabell et al., 2022), represents the dataset's midpoint. There are 23.5% and 47.5% of students, respectively, who prefer chocolate and vanilla ice cream.
Findings and Discussion
The results of the data set showed that most students favoured vanilla ice cream. 200 students were selected as the sample size based on the findings. In the sample size, men and women were approximately equally represented. There were 91 men and 109 women in this group (Lux and Knight, 2020). The majority of the student candidates favoured vanilla ice cream, it was also discovered. Cluster analysis is one of the exploratory analytic methods that focus on discovering data structures. The segmentation analysis is another name for the currently being used analysis.
While considering relevant information, several conversations on common data mining and text mining methods that might be applied in business are held. This category includes techniques like information extraction, grouping, and summarization, among many others. By using these techniques, the project's information extraction is improved, and effective information and data extraction techniques are found (Ding, Jin and Shuai, 2017). For the survey, 200 pupils from the school who met the prerequisites were chosen from a pool. This sparked fresh discussions on categorising the variables and giving company managers the relevant data they need.
[bookmark: _Toc109460691][bookmark: _Toc111872012]2.4 Clustering 
	
	Intimal cluster centre

	Id
	1
	200

	Female
	1
	0

	Ice Cream
	
	1


Iteration history 
	

Iteration
	Change in Cluster Centers

	
	1
	2

	1
	49.50
	49.50

	2
	0.00
	0.00



Cluster centres underwent no or little alteration, leading to convergence. Any centre’s biggest absolute coordinate change is 0.000. Iteration two is presently under development. 199.005 is the minimum distance between the starting sites.
	
	Final cluster centre

	Id
	51
	151

	Female
	1
	0

	Ice Cream
	2
	2


Distances
	Cluster
	1
	2

	1
	
	100.00

	2
	100.00
	


 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



Because the clusters were generated in a way that maximised the differences between instances in various clusters, the F tests should only be used for descriptive purposes. Therefore, the observed significance levels cannot be interpreted as tests of the equal cluster means hypothesis.
Cases number in each cluster 
	Cluster
	1
	100.00

	
	2
	100.00

	Valid
	
	200.00

	Missing
	
	0.00


One of the most well-liked and efficient data mining methods is the k-means clustering algorithm (Alexander, Arnold and Farizo, 2021). Data scientists use an unsupervised learning strategy to handle clustering problems. 594.059 is the greatest frequency, while 198 is the estimated df value because of mistakes. “The initial cluster centres, final cluster distance, and the number of instances in each cluster” were generated as three tables to cluster the data. The data were grouped based on these tables, and useful information was extrapolated from them.
[bookmark: _Toc109460692][bookmark: _Toc111872013]2.5 Common Data mining and text mining methods 
The process or method of extracting data or information from unstructured text is known as text mining, and it aims to produce high-quality data that may be used by a variety of sources (Holmes, 2012). To find patterns and enhance decision-making procedures like pattern learning, text mining information is used. It is employed to address problems in the corporate world.
Data discovery is another name for data mining. Finding patterns and utilising relevant data to extract information from huge data sets is the process of mining. The process is essential in a business environment since it increases a company's success in every market (Han and Kamber, 2012). Additionally, because the provided data is carefully examined and can be used to protect the business's future performance, the technique provides useful information for each company's decision-making process. Therefore, a company may be able to enhance its performance in each industry by focusing on data mining, according to current business trends. Analysing massive amounts of data from a supermarket to determine which products or services are in great demand is a classic example of data mining (Eboch, 2018). Data will be obtained from a range of supermarkets to identify the most popular products on the market before offering useful information for organisational decision-making.
The technology used in data mining is essential for business intelligence. The technologies mine valuable data crucial to a certain market using a structural control framework (Holmes, 2012). The most widely used data mining methods include decision trees, clustering data mining, and AI networks. The data mining approach is a comprehensive endeavour that shapes the optimization and prediction of data mining operations using a precise, powerful system of computer-based technologies. Technology advancements have an impact on how data mining methods are developed. Data mining technology provides a simpler and faster approach for extracting vital information from a collection of websites as new technological trends arise and raise the level of accuracy in data mining. Since data mining entails efficiency, accuracy in data mining technology is crucial for assisting the data organisation in producing accurate projections.
Technologies and data security work together to steer the internet market toward more advantageous outcomes. Business data mining estimations are crucial for determining what business investors need to increase the company's revenue. Data mining technology was used by data warehousing businesses to analyse and estimate a company's future market value and forecast marketing revenue (Han and Kamber, 2012). Data mining tools interact differently when new technologies are adopted. Because data mining operations generate a substantial amount of data for corporate intelligence, the article emphasises how crucial technology is to enhance them. Notably, the information is applied to the development of business predictions, a critical stage in determining the market position of a corporation by monitoring potential value.
[bookmark: _Toc109460693][bookmark: _Toc111872014]2.6 Advantages and disadvantages 
There are various advantages and disadvantages to using SPSS with Excel, which is supported by practical examples and covered in the table (Alexander, Arnold and Farizo, 2021). This makes it possible for business managers to carry out fruitful market research and choose realistic plans that might lead to the desired results.
	Advantages
	Disadvantages

	SPSS

	· The advantage of using SPSS is its capacity to run computations and collect data.
· As well as the flexibility of the input options.
	· The SPSS tool is limited in its ability to perform all imaginable statistical processes.
· The use of the software is essential 

	Excel

	· Excel is used to regulate the calculation of formulas and functions.
· Checking data and information entered into Excel is a simple process.
	· Excel's major flaws continue to be a lack of security and control (Tanavalee, Luksanapruksa and Singhatanadgige, 2016).
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Order quantity


2009	2010	2011	2012	54040	54155	51891	54589	

Valid Percent

Valid %	
Vanilla	Chocolate	Strawberry	0.47499999999999998	0.23499999999999999	0.28999999999999998	


Gender


Male	Female	0.45500000000000002	0.54500000000000004	

Frequency

Frequency	
Vanilla	Chocolate	Strawberry	95	47	58	


Sales and profit 

Sales	
2009	2010	2011	2012	4169325	3551642	3455452	3739182	Profit	
2009	2010	2011	2012	421514	371072	384288	345106	
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