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Data Analysis
Introduction
The data-driven decision in business is the key to success; hence it is stated that data plays a significant role in the triumph of business as well as for to company to remain a competitive advantage (Dearborn, 2015). According to Mathrani and Lai (2021), data is important in business as it helps predict consumers' behaviour, market trends to ascertain the return on investment for its marketing endeavours. Hence this report was written in order to critically evaluate the existing trends in data warehousing business intelligence and data mining. 
According to Sheng et al. (2021), data never halts and nor does the business; in spite of the challenges faced during the times of COVID-19, it is more crucial than ever to make informed data-driven decisions for business with the assistance of business intelligence. Organisations and firms now endure investing in BI and data analytics platforms, looking to originate visions from the data and guide decision-making to overcome the challenges of COVID-19. Hence, this report was written utilising the Superstore data to evaluate the trends of BI and data warehousing in relation to the chosen organisation. The superstore chosen for the report is "Smile Clinic". The report is segregated into two parts. The first part demonstrates the decline in sales and profits of the Smile Clinic using the appropriate function from Excel. This part integrates the use of pivot tables and graphs to demonstrate the sales of the store over the years. However, the second part of the report involves the analysis of customers' data being carried out by me as an intern at the Nutritionist center – Smile Clinic. This part depicts the number of participants in terms of gender, age, and consumption of rice at Smile Clinic. 

Trends of Business intelligence and data warehousing
According to Minelli, Chambers, and Dhiraj (2013), the overall motive of business intelligence (BI) is to uphold and provide the businesses with better decisions. Besides, BI enables firms' access to info that is crucial to the triumph of various areas incorporating sales, marketing, and finance. However, Mirchandani and Gaur (2019) indicated various current trends of the business intelligence. For instance, artificial intelligence and national language processing, and data visualisation re some of the key trends within the business sector. Each of these trends have individual significance that helps in improved productivity and profitability along with better decision-making capacities. 
On the other hand, data warehouses help in upholding the activities associated with BI. According to Spicer (2021), Hybrid or multicloud data warehousing is the main datum warehousing-related trend of this current year. Moreover, from a survey, it was found that real-time analytics is another crucial trend in data warehousing (Spicer, 2021). Spicer (2021) indicated that IoT and mobile are the main trends, uncovering that various organisations are, as of now settling for advanced data warehousing.

Part 1
Every firm necessitates earning a profit to be productive and successful. An optimal bottom line on the income statements of an organisation is a sign of business effectiveness. That bottom line, or net profit, is vital for the organisation's continual progress and success. Hence, it is interpreted that the sales and profit of an organisation play a significant role in its success. For instance, a fall in net profit mitigated the cash available for the organisation to deal with the issues that can prevail by the normal course of business operations incorporating failure in equipment and loss to the business's geographical location. On the contrary, decline or amplification in sales has also had a significant impact on the business success. For instance, if the cost of business augments, the elevation in revenue might have nil influence. However, a reduction in revenue can adversely impact business success.  If profit is declining, a business is in jeopardy of not breaking even or having lower profit and safety margins.
Hence, in this part of the report, the decline in sales and profit of the Nutritionist Center – Smile Clinic has been analyzed.
Table 1 shows that the average number of sales of the Nutritionist Centre – Smile Clinics from 2009 to 2012. Whereas table 2 showed the average profits of the organisation over the years. It was observed that the highest sales of the organisation were in 2009 with a figure of 1950.83, whereas the least sales were observed in 2010 with a figure of 1662.81. However, concerning the profits, the highest number of profit was likewise observed in 2009 as the sales were at a peak at that time; however, the profit was least in 2012. 

Table 1: sales of the company
	 
	sales

	2009
	1950.833

	2010
	1662.815

	2011
	1716.689

	2012
	1767.684



Table 2: profits of the company
	 
	profit

	2009
	201.1566

	2010
	170.4425

	2011
	190.3456

	2012
	162.9135



Figure 1 shows the graphical representation of the number of sales from 2009 to 2012. The graph showed that the company had the steepest decline in its sales in 2010. However, it gradually started to increase sales after that. 

Figure 1: sales of the company over the years

Figure 2 demonstrates the graphical representation of the profits of the company over the years. Figure 2 showed that there is continuous fluctuation in the profit levels time to time. 

Figure 2: profits of the company over the years

Moreover, concerning the relationship between the sales and profit of the company, correlation analyses were performed between the two. Table 3 demonstrates the outcomes of the correlation between sales and profits of the company. It was found from the correlation analysis that there is a positive relationship between sales and profit levels (r = 0.65). However, the relationship is not strong enough. This indicates that if the sales of the company decrease, then it will result in the decreasing profit as observed in 2010. However, if the sales of the company augment, it will result in increasing profit as observed in 2011. However, since the relationship is not strong, the results in sales and profit levels might vary, as observed in 2012. As it is perceived that in 2012, the sales of the company increased significantly; however, it resulted in a decline in profit levels. This indicates that although sales play a vital role in the profit and success of the company, however, there might be present other external factors such as environment, quality of goods, and consumers' behavior that may impacts the profit of the company. 
. 
Table 3: correlationn between sales and  profits
	 
	sales
	profit

	sales
	1
	 

	profit
	0.652474
	1



Concerning the data set provided, it is additionally concluded that the sales and profit of the company might be impacted by the shipping mode and customer segment, product category, and product sub-category. Table 4 reports the sales of the company in terms of shipping mode. 
Table 4: sales of the company
[image: ]
As shown in figure 3, it is observed that most of the sales were from regular air shipping mode. However, most of the profits were acquired from the express air shipping mode, as shown in figure 4. 

Figure 3: Sum of Sales by Ship Mode

Figure 4: Profit by Ship Mode
On the other hand, figure 5 demonstrates the number of sales and profit levels on the basis of product category. Figure 5 demonstrates that the highest number of sales and profits were acquired from office supplies. 
   
Figure 5: number of sales and profit levels on the basis of the product category

Observing the sales and profit levels of the company, it is recommended that if the company wants to remain a competitive advantage and to make a higher number of sales and profits, they must attempt to sell more office supplies. However, since the profit is more observed higher through the "Express Air"- shipping mode, it is recommended that the company must sell its product through "express air" in order to generate more profits. 

Part 2
Being appointed as an intern at Nutritionist Centre "Smile Clinic", I have been asked to examine the customers data to perceive either they consume rice in the regular meals with the viewpoint of intake of healthy diet. The analysis is carried out in Excel. 
The consumers at the Smile Clinic were at first asked about their background info for instance their gender, age, and whether they eat rice as their healthy diet. Therefore, this part of the report presents the demographical variables regarding the background info of the customers. The demographic variables were analyzed through frequencies and descriptive along with graphs. Thus, the results concerning the demographic profile are shown below:
Concerning the participants, from the descriptive, it was found that there was a total of 100 participants that partake in the present study for customer analysis of Smile Clinic. Table 5 demonstrates the descriptive statistics in terms of the gender of the consumers of Smile Clinic. 
	Gender

	 
	Frequency
	Per cent

	male
	50
	50

	female
	50
	50

	Total
	100
	100



Table 5 reports that there is an equal number of males and females included in the data of Smile Clinic, in which both males and females represent 50% of the total participants. Moreover, table 6 demonstrates the mean and median with respect to the gender of participants exhibiting Mean=1.5 and median =1.5. 
Table 5: Gender descritpives
	Gender

	Mean
	1.5

	Median
	1.5



Figure 6 provided the graphical demonstration of the gender involved in the dataset. 

Figure 6: Gender distribution

Moreover, another demographic variable asked from participants is their age. Table 7 reports the descriptive of the age of the participants. From table 7, it was observed that most of the customers in Smile Clinic lies in the age range of the 20s (M = 20.3). Moreover, the median shows that the middle number in the dataset of customers is 20, which shows the approximate average of customers' age. Table 7 additionally reports the maximum and minimum of the age depicting that the least age of the consumers at Smile Clinic is 13 years old. However, the 26 is the highest age of the consumer at the nutritionist centre.  Lastly, the descriptive of table 3 shows the skewness and kurtosis values. Since the value of skewness and kurtosis lying between -1 and +1 this shows that the dataset is following the criteria of skewness and kurtosis, thus follows a normal distribution. 
Table 6: Age descritpives
[image: ]

For a simpler demonstration of age through graphical representation, the age of consumes are segregated into four different categories.  The graphical demonstration of different age categories is displayed in figure 7. Figure 2 shows that the consumers of age ranging between 17 and 20 years represent the majority of the total participants. With 46% of the total consumers, however, the consumers below the age of sixteen are least in the Smile Clinic representing only 10% of the total respondents. However, the consumers at the nutritionist centre in age ranging between 21 and 24 and above 25 are the same, representing 22% of each of the two categories. 

Figure 7: Age distirbution

Moreover, in addition to age and gender, the consumers at the nutritionist centre were also asked about whether or not they eat rice. Table 8 depict the number of consumers who eat rice at Smile Clinic. Table 8 demonstrate that out of 100 consumers, only 60 participants eat rice while the remaining 40 does not eat rice. This shows that v eating rice represent 60% of the total consumers at Smile Clinic, while 40% represent the non-intake of rice. 
In contrast, Table 9 reports the mean and median of the consumers regarding rice consumptions. The outcomes of table 9 depict that mean of consumers with rice is 0.6, whereas the median is 1. However, standard deviation (SD = 0.49) shows that the data has not deviated from the mean as it is less than one. 

Table 7: number of consumers who eat rice
[image: ]
Table 8: mean and median of the consumers regarding rice consumptions
[image: ]
	
Figure 8 shows the count of rice in terms of eating and not eating at Smile Clinic. Figure 8 represents that the participants with intake of rice as a viewpoint of healthy diet is higher as compared to that who does not eat rice. 

Figure 8: count of rice

Text mining is a programmed cycle that utilises natural language processing to separate important bits of knowledge from unstructured text (Perovšek et al., 2016). By changing information into data that machines can comprehend, text mining mechanises the method involved with characterising messages by opinion, topic, and goal. Through strategies like categorisation, element extraction, and others, text mining separates the valuable data and information concealed in text content. In the business world, this makes an interpretation of having the option to uncover experiences, trends and patterns in even enormous volumes of unstructured information (Witten, 2004). An example of text mining is observed in the above-analyzed dataset. For instance, the data of superstore provided was in text form such as the gender was categorised as male and females, and people who eta rice were categorised in yes or no. However, analysing the data in text form is challenging on statistical tools such as SPSS and Excel. However, the data in the text were transformed in numeric form (values are assigned to them) to make the analysis easier. When the information is transformed into data, it makes it easier in the business world to interpret the results using suitable techniques. 
Moreover, as there are various methods of text mining with these reports, some of the text mining techniques used include categorisation, information extraction, clustering. For instance, the clustering was carried out in the demographic variable of "age" by making clusters of various ages into subgroups for analysis. Moreover, other variables such as rice and gender are used with the help of categorisation.
Although there are various tools of analysing the data after text mining, including Excel and SPSS. The Smile Clinic used excel for its customer analysis. However, it might use SPSS in future. Moreover, both software tools have individual strengths and limitations that might impact the business decision-making; hence these are discussed below:
	 
	Advantages
	Disadvantages
	Example

	SPSS
	SPSS is easy to use and provides reliable and answers that can be analyzed with one click. It has additionally dynamic and viable tables and graphs. Moreover, It helps in analysing the data presented in categories easily.
	The main disadvantage of SPSS is its complicated graphical features, and it has limited functionality.
	For example, it takes less time for analysing descriptive and variables with categories such as age and gender. 

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Excel
	The main advantage of using Excel is its simpler graphical representation and better effectiveness and productivity of the dataset than SPSS. It makes the dataset better in terms of organisation. 
	The main disadvantage of using excel is the lack of control and security and is susceptible to human errors.
	Excel charts enable the administrators of spreadsheets to make visualisations of the dataset
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	




Conclusion
The report concludes that the company has fluctuated profit levels over the years from 2009 to 2012. However. The sales have shown the steepest decline in 2010 however it gradually augments after 2010. It was observed that the company acquired more profits through Express air and by sales of office supplies. Furthermore, by examining the consumers' profile at the nutritionist centre Smile Clinic, I observed that 100 consumers were examined in terms of gender, age and consumption of rice. Concerning the age, it was observed that most customers were around the age of 20; however, the proportion of males and females is the same. It is further concluded that data analytics and text mining with the provided dataset of the company helps the business in better decision-making. Such as with the help of business intelligence and data analytics, the company was able to make decisions regarding its increased profit and sales. Moreover, it further helps the company in how to make customer service more effective. 
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Sum of Sales by Ship Mode

Total	Delivery Truck	Express Air	Regular Air	1747302.1605	2004657.1324999973	11163641.53099997	


Average of Profit by Ship Mode

Total	Delivery Truck	Express Air	Regular Air	134.62144952545296	219.12740927419378	183.79758802816809	


Sum of Sales by Product Category

Total	Furniture	Office Supplies	Technology	2870996.8015000033	8298592.9314999925	3746011.0910000079	


Count of Profit by Product Category

Total	Furniture	Office Supplies	Technology	1724	4610	2065	


Male and Female

Frequency	male	female	50	50	


Age

frequency	13-16	17-20	21-24	>	25	10	46	22	22	


Count of Rice




Total	
eat rice	not eat rice	60	40	


sales	2009	2010	2011	2012	1950.8326438832289	1662.8150604857526	1716.6891796796822	1767.6840880114191	



profit	2009	2010	2011	2012	201.15663577386471	170.44247080803368	190.34559559559571	162.91347764034268	
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image1.emf
Row Labels Sum of Sales

Delivery Truck 1747302.161

Express Air 2004657.133

Regular Air 11163641.53

Grand Total 14915600.82


image2.emf
Age

Mean 20.35

Standard Error 0.356009023

Median 19

Mode 22

Standard Deviation 3.560090227

Sample Variance 12.67424242

Kurtosis -0.676916596

Skewness -0.033528012

Range 13

Minimum 13

Maximum 26

Sum 2035

Count 100


image3.emf
Eat rice 60

Does not eat rice 40


image4.emf
Mean 0.6

Median 1

Std. Deviation 0.49237

Rice


