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[bookmark: _Toc123146406]Determination of the decline in sales or profits over the years 
In order to determine the decline in either sales or profits of Superstore it has foreseen the entire data and information that has been given into the spreadsheet. Within the spreadsheet, the upward and downward of sales and profits has been  for 4 years respectively, starting from 2009 to 2012. Along with that the spreadsheet has also mentioned the order id, order date, order priority, ship mode, unit prince, customer name, region and others. According to the report of Michalkova (2021), it has been demonstrated that investigating the either increase or decrease of a company’s sales and profits provides a basic overview of a company's financial performance over the years. Therefore, the determination on decline in sales or profits of Superstore have identified and analysed properly. 
As this specific section has critically focused on two major aspects of the company which is sales and profits rather than overlooking other factors. Therefore, the analysis has also focused into the decline of only two of these factors. For example, during the years of 2009, in August the overall sale that the company has retained was 261.54. While, the profit that it earned at the same time was -213.54. It shows that the firm has retained a loss more than earning a profitable return. Usually, if the cost of sale price or manufacturing price is more than value of sale, it often brings loss in a company (Ye et al. 2018). Henceforth it can be stated that the company has retained a loss in the month of august in 2009 and there is possibility that the cost of sale has overlapped the value of actual sale.  
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Figure 1 : Excel Sheet 
(Source: Ye et al. 2018 )
In addition to this, it has been observed that after two months which means in October in 2009, the overall sale volume was 124.56 and the profit was -14.33. From the result, it is further acknowledged the financial performance has been not good of this company during the particular years. As the sale has become lower and the company has retained loss, it clearly shows that the company still has not progressed to improve its sales level or the level of profitability. In addition to this, it has been found that the profitability level or the sale level has been lowered by this company as order priority or the order volume in most cases has not been specified or low. 
During the second year or in 2010, at the month of April it has been reviewed that the overall sales volume was 511.83. Meanwhile, the profit level in the same month has been determined at -172.88 and the order priority has been similarly low. As per the statement of Anwar and Abdullah (2021), it has been stated that the demand of a product or the factor of order priority plays a bigger role for organization’s success and retain positive number of sales, raise both productivity and profitability level. As evidence that order priority impacts on company’s sales volume and level of profitability, at 23rd May in 2011, the order priority was high. However, the total sale was 394.27 and the profit that Superstore has been able to gain was 30.94. 
In addition to this, it has been seen that during the last year which means in 2012, the order priority has fluctuated for the company. Moreover, in some case for different order id’s the productivity and profitability has resulted different from one with other. For example, on the 26th of November in 2012 for order id 643, the level of sales was extremely high, which was 2781.82. Although the profit declined and valued at -695.25, means the cost of sales has been higher. It has been stated that in some cases often sales and profit have an inverse relationship if the cost of production is higher (Linh and Mohanlingam, 2018). In this case, similar situations have been confronted. Meanwhile, on the same day for order id 678, the sale was 228.41 and the total profit was -226.36.
[bookmark: _Toc123146407]Evaluation on using Excel for pre-processing the data, analyzation of the data and visualization 
Excel or MS-Excel has been considered as one of the effective and excellent data analysing software that specifically helps in preparing, analysing and formatting  a huge pile of quantitative data.  According to the report of Vuong et al. (2022), excel spreadsheet can organize raw data into a readable format that helps one to extract all the actionable insights into an easier format. In addition to this, it has been stated that organizing the spreadsheet in excel is the first and foremost stage is to craft the data visualization.  Excel is not only able for data analyzation; it is also able for pre-processing and data visualization. 
“Data visualization”, “data analysis”, and “data pre-treatment” are all made easier with the help of MS-Excel. “RIGHT”, “COUNTIF”, “IF”, “MID”, “LEFT”, “IFERROR”, “ISTEXT”, and “FIND” are some of the MS-Excel operations that can help with information pre-processing. Among non-programmers, Microsoft Excel is the most efficient application for handling and preparing structured datasets. A good worksheet in Excel helps assist a user in arranging unstructured information in a legible manner, making it easier to extract some meaningful insights (Sharma et al. 2022). Furthermore, while dealing with challenging data sets, Excel provides a greater opportunity to personalize the variables and algorithms that aid in computation.
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Figure 2: Data Warehouse Environment 
(Source: Sharma et al. 2022)
It has been stated that data warehousing has become a more relevant and attractive trend in current periods compared to previous times. Additionally, the new trends of data warehousing have also increased and added several new things. As per the report of Quintero and Lee (2019), the current trends in data warehousing includes ability to seamlessly integrate, integrating of data with existing infrastructure, offloading the data, use of cloud-native, excel to high-performance, computation and storing of tiers. Although, the main reason the demand of using data warehousing has been increased as it provides such facilities like fast-going market at lower risk and constant migration of cloud. 
Researchers have further demonstrated that not only has the demand of data warehousing increased, the current trends in business intelligence have become a new and innovative approach for the current business entities and industries. The recent or most innovative trends in today’s business intelligence includes “SaaS”, “cloud analytics”, “data democratization”, “increment of personalization with automated machine learning”, “increased NPL or NGL applications” and “embedded BI application” (Rikhardsson and Yigitbasioglu, 2018). The main purpose of business intelligence is to efficiently help the corporate executives, managers and other operational workers to make informed decisions.  As well as it provides a business the opportunity to make clear, concise and informed decisions (Lee and Yoon, 2021). Whereas, most of the researchers also demonstrate that the concept of data mining has also been increased. The current trend of data mining involves application of exploration, multimedia data mining, ubiquitous data mining, increased use of exploring various applications and others.  
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Figure 3: Business Intelligence 
(Source: Rikhardsson and Yigitbasioglu, 2018)
However, it has been seen that this particular study module has emphasis on different graphs that has helped for data visualization. The utilization of the “IF” function is mainly used to pre-processing the data and the purpose of the pivot table for data analysis. Visualization of data or quantitative information’s are essential, as it helps to interprets those data into a simple form of graphs and bars to analyse the outcome at an easy form. 
[bookmark: _Toc123146408]Analyzing the decline in Sales and profits by using Pivot Table and function “IF”
In the above section it has been highlighted that, in order to analyze data, visualize the data and preprocess data, MS-Excel can be utilized. In order to visualize the data and analyze the data effectively, charts along with graphs have been formulated in this section through the Pivot table and side by side, IF functions have also been shown (Selwyn, 2022). In the excel of Superstore Sales, the decline in profits or sales between the year of 2009 to 2012 have been highlighted by the function of Pivot Table. 
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Figure 4: Total profit and sales in 2009 
(Source: Excel)
In the month of December, 2009, it has been highlighted that, the sales rate was 964.58 and the decline in profits was nearly -1192.85. In October, 2019, the total sales rate was 23347. 67 and the decline within profit was -13261.64. It can also be stated that, in 2019 the total sales rate was 4209896.846 and the decline within profits was 434096.02 and considering this it can be illustrated that the loss of profit had occurred more than getting profits in sales. 
In January 2010, the sales of sum were nearly 9507.24 and the decline within profits also happened nearly -1050.52. In the entire year, the overall sum of total sales was 3560087.045 including that the decline in sales rate was approximately 364917.33 (Domino et al. 2021). It can be stated that, in 2010 also the sales rate was higher than the profits and the rate of profits had declined much more than sales. Therefore, it can be illustrated that, both in 2009 and 2010 had faced the decline in sales issue. 
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Figure 5: Total profit and sales in 2010
(Source: Excel)

A pivot table and different graphs has been generated to analyse the decline in sales and profits of Superstore. Three different graphs have been produced from the Pivot tables of each year including 2011 and 2021. As per the report of Rahman et al. (2021),  in excel a pivot table shows querying large amounts of data in many simple ways, aggregating numeric data and summarizing data based on categories. Here, the pivot table the total sales and total profit has been also estimated at each year. For example, in 2011 the total sales volume was 34,29,994.42 and the total profit was estimated at 3,80,310.50. It shows that this particular store has earned a huge number of sales, although they are not capable of retaining good profits from the sales of the product they have produced. In such instances, several researchers and scholars have demonstrated that if the cost of production is higher than the profit can be lower or very marginal even though the sales is extremely higher (Basu, 2019). Meanwhile, throughout the year 2012, the total sales relating amount was 3715671.953, whereas the entire profitability was around 342444.13, indicating that the profitability spectrum remained significantly lesser than the selling rate.  Furthermore, it has been found that during 2011, according to the "IF" function, the profits margin was 30.94, coupled with a selling level of 394.27, and  the profit has decreased. In 2012, the profitability margin was 1198.97 while the volume of selling was 4965.76, and the profitability has dropped even more.
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Figure 6: Profit Decline in 2011
(Source: Self-Developed)
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Figure 7: Profit Decline in 2012
(Source: Self-Developed)

[image: Chart

Description automatically generated with low confidence]
Figure 8: Profit and Sales in 2011
(Source: Self-Developed)
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Being a data analyst, the main role is to assist a local organization for analyzing a survey containing data gathered on 200 students of high schools. Through conducting the survey, the scores of these students on several tests such as a puzzle and video games. From this survey, the favorite flavor of students and rate of female and male students among the 200 participants will be highlighted (Aziz and Aftab, 2021). The result of this survey has been shown through creating a Bar, Pie chart and Histogram based on the data of Ice cream_csv and Ice cream.xls. In terms of understanding the favorite flavor of ice cream, median and mode of participants and male including female rate among the participants have been shown by using SPSS software.    
[bookmark: _Toc123146410]2.1 Estimation of students who like the flavor of vanilla ice cream
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Figure 9: Favorite flavor of participants 
(Source: SPSS)
In the dataset it has been shown that, 1 represents the favor of vanilla and the valid percentage of vanilla is 47.5. However, 2 means chocolate flavor and the valid percentage of this flavor is 23.5 and 3 refers to Strawberry flavor and the valid percentage of this flavor is 29.0 and considering this it can be illustrated that most of the students are liking vanilla flavor (Hosseini and Sardo, 2021). In order to get a clear understanding, the below histogram has been created and this also shows that most students are preferring vanilla than other two flavors.
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Figure 10: Highest liking of vanilla flavor ice cream
(Source: SPSS)

[bookmark: _Toc123146411]2.2 Estimation of male and female students 
[image: Table

Description automatically generated]
Figure 11: Estimation of male and female 
(Source: SPSS)
It can be illustrated that, both female as well as male have participated in the survey and for knowing the estimation of male along with female the SPSS software has been utilized. In the dataset it has been highlighted that, 0 means male and 1 means female and the figure shows that the valid percentage of 0 is 45.5, conversely, the valid percentage of 1 is 54.5 (Kumar, 2019). Considering this it can be illustrated that; the estimation of females is higher than the males and this has been shown clearly in the pie chart. In order to show the female estimation red color has been used and for showing the estimation of males’ blue has been used.
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Figure 12: Pie chart on estimation of male and female 
(Source: SPSS)
[bookmark: _Toc123146412]2.3 Median and Mean of participants 
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Figure 13: Descriptive statistics
(Source: SPSS)
In terms of showing the Median and Mean of participants of those students who are liking strawberry and chocolate ice cream, SPSS software has been utilized in an effective manner. The entire survey has been conducted by taking 200 students and the Mean value of participants who like chocolate along with strawberry ice cream is 1.82. The Mean value is positive as this value is greater than 1 (Cleff, 2019). In addition, in this figure, it has been shown that the Minimum statistics is 1 including Maximum value is 3 and these values are above 1 therefore, it shows that these are positive values. Considering the Mean along with Median values, it can be illustrated that most of the students are interested in strawberry and chocolate flavors. 
[bookmark: _Toc123146413]2.4 Example of K-means clustering 
Utilizing the dataset Ice cream_csv given in the conjunction with SPSS, some instances of “clustering K-means” have been shown in this section in an effective manner. “K-means clustering” can be recognized as an effective method that is utilized for clustering analysis, mainly in data mining along with statistics (Jahwar. and Abdulazeez, 2020). This is aiming to partition some set of proper observations into an estimation of clusters, outcoming within the partitioning of the data. Clustering supports understanding the data in a different way through grouping or else dividing data into some group’s things all together into clusters. In addition, K-means clustering reduces within cluster variances including that it intends to search clusters of “comparable spatial extent”. 
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Figure 14: “K-means clustering”
(Source: Jahwar. and Abdulazeez, 2020)
[bookmark: _Toc123146414]2.5 Common data mining and text mining methods 
Machine learning is known as the most common method of data mining and in the present times most of the business firms are using this machine learning (Yuan and Yang, 2019). In terms of giving real business world examples, it can be stated that start applications such as Siri and Google Assistant are known as the digital assistants that are relying on machine learning and artificial intelligence for responding to complete the tasks and responding to user data. In addition, digital assistants such as Google Nest utilize smart speakers in terms of gathering for AI capabilities. In addition, the company which is mostly utilizing machine learning to work is Amazon (Bisong, 2019). “Amazon Web Services (AWS)” is known as the subsidiary of this company and delivers “on demand cloud computing platforms” along with APIs. 
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Figure 15: Methods of data mining
(Source: Yuan and Yang, 2019)
On the other hand, clustering is known as the most common method of text mining. Clustering can be considered as the most critical technique of this text mining. This seeks to analyze intrinsic structures within textual information along with effectively organizing them into effective subgroups or clusters to get further analysis. In terms of giving real life examples, it can be illustrated that most of the retail business firms are utilizing clustering for analyzing teams of households which are known to each other (Abualigah, 2019). As an example, any retail business firm might be able to gather some following data on household income, as well as size of the household. 
In addition, data mining is effectively utilized for exploring applications within other areas mainly as financial analysis, biomedicine, telecommunications, science and wireless security. Moreover, this is known as the most recent method that is catching up due to the increasing capability to capture the effective data accurately. In the present times various trends can be seen in data mining and among those some main data mining trends are “multimedia data mining”, “ubiquitous data mining”, application exploration, “time series and sequence data mining”, “embedded data mining” and “geographic and spatial data mining”. 
[bookmark: _Toc123146415]2.6 Disadvantages and advantages of SPSS and Excel 
	Advantages of utilizing SPSS
	Disadvantages of utilizing SPSS

	1. SPSS helps in reducing the chance of creating any kind of errors within the calculations. 
	1. The main limitation of using SPSS data mining software is that this might not be utilized for analyzing a vast large set of data. 

	2. It is better to utilize SPSS when an individual is wanting a customizable and flexible way of getting super granular on even the major difficult data sets (Mustika et al. 2022). For instance, in education purposes SPSS is utilized for identifying trends, drawing some informed conclusions and establishing predictive models.
	2. SPSS can be costly for some students. 


Table 1: Advantages including disadvantages of using SPSS
(Source: Self-developed)
	Advantages of utilizing MS-Excel
	Disadvantages of utilizing MS-Excel

	1. The major advantage of using MS-Excel is that it makes it simple to visualize the data through charts. 
	1. There are some disadvantages of using Excel such as it has a lack of security and control. 

	2. Excel provides cleaner and transformed data. 
	2. Data loss issues can happen anytime in case anyone is using Excel. For instance, the badly thought-out usage of Excel was the major reason for 16,000 COVID cases that have gone unreported within England (Kelion, 2020). 


Table 2: Advantages including disadvantages of utilizing MS-Excel
(Source: Self-developed)
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