Data Handling & Business Intelligence











ROXANA MARA NICULITA
2021943
LCBB5000



Part 1 
The first step in our investigation of the Superstore dataset was to define the scope of the dataset and choose the entries that were pertinent to the investigation. For the sake of our investigation, the nominal data, for instance, will not be taken into consideration since they are not as valuable as the other information.
The Order Date column serves as the jumping off point for our investigation since it reveals the exact moment that the procedure was initiated. 2009–2012 is the time frame that is represented by these figures.
In order to analyse sales and profits, we need the order quantity, as well as the income from sales, the profit, the price per unit, and the shipping charges. If we want to have a good idea of how well the company is doing in each of the regions it sells to, we need to break out its sales and profits by province and region (Habeeb, et al. 2019). Customer segmentation might be a helpful component of this data set if our goal is to investigate the various categories of customers that the company services as well as the money that is generated from each of those customers. In the event that we find that home-office clients generate more revenue for us than individual customers do, we will have no choice but to give them higher priority when it comes to servicing them. Using the information provided here, decisions could be taken in the future. It is necessary to segment our data according to product categories if we are interested in determining which product brings in the most revenue and which does not. Also, if we are interested in demand, we may examine our data set to identify which of our product categories has the most demand and which has the lowest demand.
To investigate the Superstore customer database, we made use of a wide range of Excel's built-in functions, such as IF, LOOKUP, PIVOT TABLES, charts, and graphs. We were able to determine yearly totals for order volume, revenue, and profit as well as unit pricing and shipping charges by making use of PIVOT TABLES. The totals have, overall, decreased throughout the course of the years, although there has been a little increase in the most recent year. The sales decreased by another 5% in the third year before rising by 8% in the fourth and final year of the period being analyzed here. It should not come as a shock that earnings would decrease in parallel with sales. The measurement of a company's profit margin ratio may provide valuable information about the effectiveness of the company's financial management.
The PIVOT Table may also be used to help determine the factors that led to the decline in sales. When we look at the total quantity ordered, we can see that there is not a huge difference in the number of units sold in each year. The number of units sold has consistently decreased throughout the years, except for the most recent year, which came quite close to matching the number of units sold in the first year. Because of this, the fact that the reduction was not very severe is not always good news for the company, given that the amount of orders did not increase throughout this time period.
The unit price column displays a greater range of values than the other columns. If orders stayed consistent from the first to the second year and there was no more than a 4% increase in transportation costs, then the price per unit would decrease by 30% in the second year. In 2011, the overall unit price went down by 3%, but it increased by 18% in 2012, at the same time as the cost of transportation also increased in 2012. 
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The following figure illustrates all this data, showing how sales and profits have evolved over the last four years. 
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The management of the firm can study patterns over time and make educated decisions regarding the future of the business by using this database, which has four years' worth of data on sales and profits. This involves analyzing the underlying causes of the decline and developing strategies to buck the trend, so increasing sales and profitability.
According to the findings of the profit analysis in connection to product category, the company sells computers and electronic accessories, office supplies, and furniture. These three categories of goods are available to customers. The technology products are the ones that bring in the highest profit for the company. If the company is interested in increasing the amount of money it brings in after expenses, it should place a larger focus on things like these. 
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The research draws attention to low-performing commodities such as office supplies and furniture in order to provide the organization with the information it needs to alter its strategy properly. A product category analysis is beneficial to this database analysis since it assists in the process of decision-making, whether it be about price modifications, promotion, the deletion of product lines, or the formulation of line-by-line goals.
If we go further into the information we have on our superstore, we may look at the revenue from sales on a segment-by-segment basis. Our customer base may be broken down into four primary categories: corporate, home-office, consumer, and small-business customers. As can be seen in the table and figure that follows, about 37% of total revenue originates from business customers (Habeeb, et al. 2019).
A company may learn more about its clientele and identify the customers who generate the greatest profit by analyzing the revenue generated from the sales of its products and services and breaking it down by customer segment. Therefore, managers may tailor their efforts to prioritize the most profitable clients, while still acknowledging the need to adapt to serve the company's wider customer base. This may be done while still acknowledging the need to change to serve the company's wider customer base.
If we split it down by region, Ontario brings in the most money, followed by the West, the Prairie, and then ultimately the Atlantic. This may be an indicator that the company has opportunity for growth in at least two directions: toward the areas that bring in the least money, and toward the territories that bring in the most money, with the goal of increasing sales and profits in both of these locations.                       [image: ]
Excel's IF, PIVOT Tables, and LOOKUP functions, together with its charts and graphs, make it possible to do analysis on even a database as large as Superstore.
The tool known as Microsoft Excel is used to create spreadsheets. However, the application is capable of much more than only producing spreadsheets on its own. There is a wide variety of equipment, setups, and other options at your disposal. There are tools at your disposal that may assist you in organizing and displaying your data in any manner that you see appropriate (Prince and Lovesum, 2020).
In today's world, information is essential in every industry, not just the commercial world. To keep the business afloat, a manager or anybody else who is in charge of running the show is required to have a solid understanding of the data that is available to them (Mao, et al. 2019). As a result of our investigation of the Superstore database, we discovered that not all data is helpful; hence, it is essential for us to be able to recognize and assess the information that is most significant to our operations in order to ensure that our business is run effectively. This process may seem to be a living nightmare if you are tasked with dealing with enormous databases containing raw data and attempting to extract the pertinent information from such databases. Excel, to its credit, comes equipped with several very helpful features to assist with tasks like these.
Excel can do data preprocessing and analysis, as well as visualization of the results. The Data Analysis ToolPack includes a variety of statistical analyses, including descriptive statistics, correlations, t-tests, one-way and two-way analysis of variance, and regression. During the course of our research, we made use of a tool called the Pivot Table, which is capable of generating summary tables including information such as averages, counts, and standard deviations. Metrics and statistics may be created with the assistance of several different Excel tools. Because functions may only generate a single integer, it is likely that you will need to combine the output of several separate functions in order to accomplish what you set out to do. On the other hand, if there is not enough electricity being generated, it's likely that you won't have access to all you need to complete your studies (people.umass.edu)
When doing data analysis in Excel, there are certain tasks that need to be carried out. The first thing that must be done is to specify the required data items. At this point in the process, it is essential to identify the framework of the analysis as well as the data categories that will be used in it.
The following phase, which follows the process of determining the parameters of the research, is to collect all the information required for carrying out the analysis in a manner that maximizes the relevance, quality, and accuracy of the results. The process of processing data involves putting the unprocessed data into a spreadsheet in a meaningful way so that it may be analyzed and organized further (Zhang, et al. 2020). Even after processing, the data might still include errors or be untrustworthy; hence, the next step is the data cleaning procedure.
After the data have been collected, the next stage is analysis, which is where technology for data visualization come into play. We may be able to see patterns and trends if we use these strategies. The data may be quickly understood and analyzed thanks to the use of charts. After the analysis stage is over, the step after that is communication, which is the last stage. After that, a report that details the findings of the research is sent to the appropriate parties, including stakeholders, consumers, and members of the team, amongst other people. 


Part 2
I will explain the findings of a recent study that I conducted on a customer dataset that questioned customers whether they consumed ice cream on a frequent basis as part of their usual diet. The store provides free access to SPSS data mining software and comes with a copy of Microsoft Excel already installed on its computers. Excel is a programmed that the staff at this store is acquainted with, but they are not familiar with SPSS. For compiling my report, I utilized both packages to ascertain the following information: what percentage of the store's customers consume ice cream; what percentage of the store's customers are male and female; what the Mean and Median ages are; and what percentage of the sample consumes ice cream (Abusweilem and Abualoush, 2019).
The names of the customers, as well as their ages and whether they consume ice cream, rice, and rice are all included in the dataset, even though this information is not relevant to the study being conducted. Additionally, there are three alternative values: one for those who consume vanilla ice cream, two for individuals who consume chocolate ice cream, and three for individuals who consume strawberry ice cream.
I was able to determine the answers to the first two questions with the assistance of the SPSS data mining programmer. These questions involved the percentage of clients who purchased ice cream and the ratio of males to females among the clientele. After going to the Analyze menu in SPSS, then on Descriptive statistics, then clicking on Frequencies, and finally typing in "Gender" and "ice cream" as the two variables I was interested in, I generated some descriptive statistics. Two tables with the information that I needed to answer the questions were generated automatically for me. We can observe that there are a total of two hundred customers in this business. There are almost the same number of male and female customers who use our services (45.5% are male, 54.5% are female).
The next step is to analyze the data and determine the median and mean ages for the group. I proceeded in the same manner as I did for the two issues that came before this one, with the exception that this time I replaced the other two number variables with Age. The computer generated a table that displayed a mean of 1.82 for ice cream with a median of two, and a mean of.55 for gender with a value of one.
The last question addresses the average and median amounts of rice that people eat. In this context, we are primarily interested with the nearly half of customers who prefer strawberry ice cream, the nearly one-quarter of consumers who like chocolate, and the nearly one-third of consumers who favor vanilla. To derive the statistics from our dataset, I made use of SPSS's Analyze feature, selected Compare Means from the drop-down menu, entered "age" and "ice cream" into the appropriate Dependent and Independent Lists, and finally selected Mean and Medium from the Options menu. All these steps were performed in order.

	Statistics

	
	female
	ice_cream
	video
	puzzle

	N
	Valid
	200
	200
	200
	200

	
	Missing
	0
	0
	0
	0

	Mean
	.55
	1.82
	51.85
	52.41

	Median
	1.00
	2.00
	53.00
	52.00

	Std. Deviation
	.499
	.857
	9.901
	10.736

	Minimum
	0
	1
	26
	26

	Maximum
	1
	3
	74
	71



	female

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	male
	91
	45.5
	45.5
	45.5

	
	female
	109
	54.5
	54.5
	100.0

	
	Total
	200
	100.0
	100.0
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	ice_cream

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Vanila
	95
	47.5
	47.5
	47.5

	
	Chocolate
	47
	23.5
	23.5
	71.0

	
	Strawberry
	58
	29.0
	29.0
	100.0

	
	Total
	200
	100.0
	100.0
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Clustering is a fundamental process in data mining that will assist us in making sense of the information contained in our dataset by partitioning it into relevant groups. "Clustering algorithms partition a collection of items into groups where members of the same group are more similar to each other than members of other groups," the writers of this article state. "Clustering algorithms are used to analyze data." (Richardson, et al. 2020)
I was able to analyze the data and make sense of it with the assistance of clustering. The same Analyze tool was used to create it, but this time I selected the Classification option before selecting Gender and Ice Cream as Categorical Variables.
The findings are quite interesting, and they assist us have a better understanding of the data that we already have. Women account for more than half of all consumers of ice cream, and the average amount that women spend on ice cream is more than the amount that men spend, which is $32.00. It is clear from the second column that more than half of the people who consume ice cream are of the male gender.

"A process that utilizes statistical, mathematical, and artificial intelligence methodologies" is what is known as "data mining," and its purpose is to "extract and uncover relevant information and subsequent knowledge from large amounts of data" (Jalil, and Hwang, 2019)
The following are some examples of several sorts of data mining techniques:
· Association
· Classification 
· Clustering analysis
· Prediction 
· Sequential Patterns 
· Decision Trees
· Outlier Analysis
· Neural Network
In the field of data mining, the method of categorization is used rather often. It does this by analyzing the records that have already been stored in a database to make predictions about how the data will behave in the future (Moscoso-Zea, et al. 2019). This method is highly useful for assisting company executives in the process of making better decisions. For instance, a bank may utilize categorization to determine whether or not a group of prospective borrowers are eligible for a loan.
· There are some parallels to be seen between Microsoft Excel and the statistical package known as SPSS. Both programmers include menus, spreadsheets, and the ability to do statistical calculations and manipulations directly inside the programmer itself. When it comes to the analysis of data, SPSS comes out on top when compared to Excel:
· A strategy that is simpler to use in order to get access to the basic features. I was able to extract the descriptive statistics quickly and efficiently I needed from the dataset to write my report by making use of the SPSS programmer.
· SPSS allows for more convenient access to statistical tests 
· It offers a more complete collection of charts and graphs to choose from
· The capacity to properly manage data, in addition to a wealth of features that may be customized.
· The use of this application comes with several advantages, including the following: 
· Outputs that are more rationally constructed 
· A reduction in the number of errors brought on by the manual entry of data
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