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Assessment Component Data Analysis and Visualization
Part 1: 60% (1800 words) 
Data analysis entails examining, cleaning, converting, and modeling data to extract insights and make forecasts. Data analysis tools facilitate the processing and manipulation of data, the examination of linkages and correlations across data sets, and the detection of patterns and trends in the data for the purpose of interpretation. In this study, we will use Excel to explore data analysis analyze and visualize hypothetical data from a super store. The following section will perform a profit sales analysis on annual basis to ensure the set up follow seasonality in business. 
Introduction
Microsoft Excel is the most popular and versatile spreadsheet program, but there are many more to choose from. The use of spreadsheets has many benefits, including that they make it possible to maintain data neatly organized and readily available, which is impossible with manual calculating methods (Agarwal et al., 2022). Spreadsheets are a valuable tool for data analysis that a Data Analyst might employ. A workbook in spreadsheet software is comprised of several different parts. Excel's functions for viewing, entering, editing, manipulating, cleaning, and analyzing the data can be accessed directly from the ribbon.
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Data Collection 
During this phase it is important to understand the scope of data requirement. In the sample case above, the analyst should determine the sales and profits decline over the years. The next step is to determining the appropriate data entries within the large worksheet appropriate for trend analysis. In this case, appropriate columns include Order date, Sales, and profits.  
Data Preprocessing 
Since not all of it will be valuable cleaning process is crucial step to tidy up data. In this step, during the analyst cleaned up the data by removing blank lines, duplicates, and simple mistakes. In order to streamline this procedure and better qualify the data, keep an eye out for these five characteristics: Accuracy, sufficiency, dependability, applicability, and timeliness. The first and primary consideration in data quality is its accuracy (Agarwal et al., 2022). Specifically, for our scenarios, we analyzed superstore data for any missing data, formatting issues, and duplicate rows. 
Assessing whether the missing data pieces are easily replaceable is another crucial part of data quality. What role does this feature have in determining the credibility of data? Consider the scenario where we have been tasked with determining regional sales totals. After reviewing the information, we see that no geographic regions were chosen (Agarwal et al., 2022). The information would subsequently be deemed insufficient, necessitating the exploration of alternative data collection methods. The data's reliability is also an important consideration when evaluating its quality. Take another hypothetical request to break out product sales by category. A quick analysis of the data collection efforts reveals that products are maintained in their files and are often not updated on the main file.
 After considering these scenarios, analyst can conclude that the information stored in the company's centralized database is untrustworthy and that new procedures must be implemented to guarantee accuracy (Awan et al., 2021). Data quality also includes being relevant. A data analyst must determine whether or not the information being gathered is truly essential for the task at hand (Awan et al., 2021). Reviewing data on sales revenue per customer, for instance, may provide other details, such as customers' anniversaries or other personal information. The analyst can save time and effort in the long run by making the call to scrub the confidential data from the dataset before it becomes useful.
Data Cleaning 
 A data analyst should clean up their data by removing any empty rows and any redundant or incorrect entries. In order to thoroughly clean sample data, an analyst may also need to address the following forms of data incoherence:   Modify text by changing case, Correct incorrect date format Get rid of the white noise in the data. In the Super Store Dataset, for instance, the date column has some gaps that require trimming. Once again, a column of helpers is needed for the TRIM function to work. Excel's Flash Fill and Text to Columns tools and the program's built-in functionalities can be utilized to clean up and organize sample data in a standardized fashion., type equals, TRIM, open parentheses, the cell references (in this case, E2), close parenthesis, and hit Enter. Double-click the Fill Handles icon to apply this formula to the remaining cells in the column. Analysts should then copy the data from column E to column D, taking care to use the Paste Values function once more. The extra spaces have been eliminated. Finally, one can ditch the extra column.
Data Analysis
Data analysis begins with a visual image of the final product and often involves answering the following questions. With an idea of the dataset's size in mind, we analyzed the data set; we filtered and sorted the dataset to only three columns relevant for sales decline analysis. A general idea of how to sort information. Do any specific sorts of computations need to be made? There are several benefits to tabular data presentation: Calculations are performed automatically, even when filtering. The column titles are always in place. Separate columns with bands for better readability. Adding more rows to a table will cause it to grow automatically. In this case, we began with simple sorting and filtering. By applying a sorting algorithm, information can be arranged in a hierarchy based on a variety of attributes, including but not limited to: numerical order, alphabetical order, and chronological order (Agarwal et al., 2022). As a result of applying filters to our superstore data, analysts have greater control over which fields are visible and which are concealed. Excel's functions are organized into several types: mathematical, statistical, logical, financial, and date/time-related. Other functions utilized in the scenarios included IFS, COUNTIF, SUMIF, VLOOKUP, and HLOOKUP.
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Figure 1. 1 A Bar Chart Illustration of the Sum of Profits and Sales over the Years
Using the Store, we go through an s some of the numerous functions and provide a few examples. The following sections highlight some fundamental operations and functions that will be utilized later in the discussion.    It is simple to enter and amend data in a spreadsheet, and Excel provides several tools for customizing how that data is displayed. We can use AutoFill to instantly insert data that is in a sequence or fits a trend, and we can transfer or copy data inside a worksheet or across worksheets. Excel allows for the formatting of both data and cells. Multiple pieces come together to form a formula, which can be used to do calculations directly with numbers or indirectly through references to data already present in the worksheet. Excel's Fill Handle allows users to replicate formulas in nearby cells.
One can search for functions either by their description or by the category it belongs to, and many categories exist. Using relative, absolute, or mixed notation in any formulas on the worksheet is possible. A formula becomes absolute by appending the dollar sign ($) to a cell reference. Excel's built-in error-checking features can help fix any formula mistakes one makes. [image: ]   Table 1. 1  A Table Summarizing Statistical Functions from SuperStore Data  
Useful Data Analysis Functions: Using Pivot Tables
Analytical tables with pivot rows and columns: Pivot tables are an excellent tool for gaining actionable and presentable insights. Analysts can quickly identify and draw conclusions about data and compare it to that of others. A pivot table is a handy tool for data analysts to help them analyze their company's data and gather insights they may share with others. Given the dynamic nature of pivot tables, the analytics and overview information they provide will evolve as new data is added or modified in the source dataset upon which the pivot table is built. Before using a pivot table, we ensured the following:  Organized the data in a table format. Since the column names in a Pivot Table are used as the field names, it's essential to have accurate headings and a single header row. There were no blank rows or effectively eliminating the need for formatting. I ensured that Date fields should be formatted as dates, not as text, and value fields should be represented as numbers. Utilizing Filters and Suggested Tables When Organizing Pivot Tables. As illustrated in Figure 4.1, we used slicers to organize sales by region.
Finally, we'll took a look at Timelines, another helpful addition to pivot tables. Its possible narrow a search for pivot table information based on when it was entered with the help of a filtering tool called a Timeline. As opposed to manually creating and adjusting filters on the date columns, this method of dynamic filtering is faster and more successful.[image: ]
Table 2. 1 Trend line Analysis for Showing Sales return in the first Quarter of 2009
Data Interpretation 
[image: ]  
Figure 2.1 1 A Bar Chart Illustration Summarizing Annual Sales Returns
A general trend analysis using bar charts reveal a gradual decline in sales with lowest records in 2011. During this step, we used Excel Pivot charts to help examine trends and arrive at conclusions. From the results.  With some familiarity with statistics, we can make sense of the information presented in the pivots tables. For instance, in Table 2.1, we see timeline representation of sale by product category regions. Adding the timeline filter allows analyst to further breakdown tends in in different time periods e.g. months, quarters, and annual returns. After that, we can use column bars to visually compare and contrast the various numerical properties.    


[image: ]
Figure 3.1 1 A Trendline Analysis Showing Sales and Profits Returns Over the Years
Another insightful data visualization tool is trend line which is a method to graphical depicting to determine long and short-terms changes in revenue growth.  A Trend illustrates an upward or negative shift in a metric's evolution through time. It is important for forecasting future performance and provides a straightforward, quantifiable method for monitoring our progression towards business goals (Dikov, 2020). Trends illustrate how data evolves over time. We must still establish a connection between these changes and their underlying causes and hunt for potential solutions. And this is where the Sales Filters and Slicers become might be of use.
   [image: ]
Figure 4. 1  A Bar Chart Analysis Showing Sales Returns By Region
It's not a smart idea to just plot all revenue on a graph. Numerous large businesses have broad product lines and operate in numerous places and channels inside the same organization. Consequently, it is preferable to divide earnings into streams and subcategories. Typically, examine sales are examined by subgroups based on categorical attributes (Piryonesi & El-Diraby, 2020). We can dissect revenue in a variety of ways, based on what is crucial to the firm. The most prevalent examples include: 
Product - this can assist us in identifying products with diminished performance so that business can change our strategy accordingly (Divok, 2020). 
[image: ]
Table 2. 2 A Summary of Product Category Sales by Region 
Product Category - enables us to make fast decisions regarding price reductions, advertising, discontinuing product lines, and setting goals for each product line. Region – Enables market research opportunities independently and determine how effectively the business is constructing its brand and distribution network (Awan et al., 2021).   In the dataset sample, Furniture contributes the most to sales revenue at 34 percent.
[image: ]

Customers- Evaluating sudden swings in sales to a client is critical as they may indicate a problem with the service or product. Additionally, we can detect evidence that a rival has cheaper prices or superior quality (Divok, 2020); From the Superstore data, the table reveals shows the top 10 buying clients for each category. From the illustration Lisa Duchene purchased the most furniture in the intervening period. 
[image: ]
 When building new channels, we often anticipate an early sales increase followed by a gradual decline. When conducting Sales Trends, Dikov (2020) recommends analyst must ensure that the data is accurate and current. It is crucial to use the appropriate data visualization and to have a thorough understanding of the data in order to execute acceptable drill-downs and gain relevant insight.
Conclusion
Salespeople sometimes rely on what we call "gut intuition" rather than the plain procedure of Sales Trend Analysis. The results of this type of analysis are quite useful, because they allow us to draw conclusions about the company's success. Tracking sales patterns has helped us spot challenges and openings for our business. They are an integral element of our strategic marketing decision process and are used to monitor our performance toward our goals. Having a firm grasp of our company's sales success is crucial to gaining insight into our company's history and making solid assumptions for accurate sales forecasting.

Part 2: 40% (1200 words)
2.1: How many students like vanilla flavor of ice-cream? 2.2: How many students are Male and Female?
=COUNTIF ($B$2: $B$20, L8) =91
=COUNTIF ($B$2: $B$20, L9) =109
2.3: What are the Mean and Median of participants who likes chocolate and strawberry flavor ice-cream?
	Flavor 
	Mean 
	Median

	Strawberry 
	30.405
	28

	Chocolate
	44.89
	53



2.4: Using the dataset Ice_cream_csv provided in conjunction with SPSS, give a specific example of clustering (ex. K-Means). Show your workings with screenshots and clearly explain your results. 
[image: ]
2.5: Explain the most common data mining and text mining methods that can be used in business with real world examples.  
The term "data mining," which is sometimes referred to as "knowledge discovery in databases" (KDD), refers to the method of searching for and identifying patterns in massive amounts of data or data warehouses (Agarwal et al., 2022). Researchers apply numerous methods to data to extract meaningful insights, such as association rule, grouping, categorization, regression analysis, and feature extraction. Data analysis tools and back-end algorithms are used in these methods to reveal trends (Agarwal et al., 2022). Decision tree analysis, Bayesian analysis, Frequent item set mining, etc., are all examples of well-known data mining techniques. Microsoft Excel, and IBM SPSS data mining tools are just a few of the many free and commercial options for data mining available today (Amadebai, 2022). Data mining begins with data entry into analysis tools, utilizing statistical and algorithmic techniques to display the findings and trends. These tools visually represent the data easily digested and used in implementing organizational changes and enhancements. Data mining is utilized in various contexts, including but not limited to developing marketing strategies, improving diagnostic tools in healthcare settings, and enhancing online cross-selling opportunities for retailers (Amadebai, 2022). Data analytics and data mining are becoming increasingly vital in the modern world. The following section highlights some industries in which these techniques reveal insights. 
Mobile Service Providers Mobile operators utilize data mining for the development of marketing strategies and the prevention of client churn. Data mining technologies can determine whether consumers are likely to switch providers based on a variety of factors, including but not limited to payment history, communication preferences, and the content of emails, texts, and web data information. A likelihood score is calculated based on these findings. This capability allows mobile operators to target consumers most likely to leave with incentives and special offers (Agarwal et al., 2022). Internet service providers, telephone companies, and utility companies frequently employ this data mining method.
 	Retail Sector Businesses in the retail and grocery industries might benefit from data mining by gaining insight into their customers' preferences. Data mining techniques reveal consumers' purchasing habits by analyzing their past transactions. Supermarkets use this information to inform their product placement decisions and marketing initiatives, including the release of new promotions and discounts (Agarwal et al., 2022). RFM clustering is the foundation of these drives. Recency, frequency, and money grouping are abbreviated as "RFM." Marketing and advertising initiatives are tailored to the specific needs of these groups (Agarwal et al., 2022). A consumer who spends a lot yet rarely will likely be given preferential treatment over one who spends little but more regularly. Data Mining has several applications, including product suggestion and commodity cross-referencing.
 	Energy Sector Today, even the energy industry has access to Big Data, highlighting the importance of using suitable data mining algorithms. Data mining steers the company's economic gains by forecasting energy output and the settlement cost of electricity (Agarwal et al., 2022). Two well-known methods for improving managerial deliberation and judgment include support vector machine learning and decision tree models.
 Geo-Spatial Analysis Data mining is an emerging trend covering the collection of geological, environmental, astrological, and even space-based imagery (Agarwal et al., 2022). Numerous navigational applications, like Geographical Information Systems (GIS), utilize data mining to collect crucial data and comprehend its significance. Spatial analysis and mining typically reveal characteristics like structure and proximity, which can be essential for military surveys, farmers looking to improve productivity, and related areas where understanding complex location and topography becomes vital for business outcomes. 
Conclusion 
Information may be a valuable asset for businesses seeking a competitive edge, and data mining methods are essential to fully realizing this potential. By mining, firms may tap into data's vast potential for discovery, insights, pattern recognition, and improved efficiency. 
2.6: Discuss the advantages and disadvantages of using SPSS and Excel using relevant practical examples and present your discussions in a table. 
Comparing spreadsheets, and in-built statistical features of Microsoft Excel and SPSS, it's easy to realize how similar the two programs are. In reality, though, Excel and SPSS are different. Excel demonstrates how to glean knowledge from data in various forms. SPSS allows for sophisticated applications and works with high-speed hardware, while Microsoft Excel stores and processes users' massive data sets. Despite Excel's widespread use, SPSS remains the gold standard for batch processing and statistics (Chou, 2020). Using SPSS, we can see exactly how much data is being stored and how effectively the computer's RAM is being used. Excel focuses on secure data management and storage, while SPSS focuses entirely on effectively using data processing techniques to produce desirable outcomes (Chou, 2020). The following are fundamental differences between the two applications.
	Variable 
	SPSS 
	Excel 

	Definition 
	Social Science statistics software for data analysis.
	Used for manipulation and storage of data.

	Usage 
	Data analysis and statistical calculation as per IBM guidelines
	Data storage and manipulation as provisioned by Microsoft

	Benefits 
	Performance and speed 
	Data redundancy minimization 

	Real time Usage 
	Applies to ultra-fast devices like supercomputers 
	Handling and maintenance large organizational data 

	Field 
	Data analysis utilizing various techniques in computer science.
	Cover the entire technological field 


In sum, there is a great deal of variation between SPSS and Excel. In contrast to SPSS, which is used for statistical analysis, Excel is a spreadsheet application. Though some quantitative analysis can be done via Excel, the more robust SPSS is the better tool to use. It's a lot of work with Excel if you want to undertake data manipulation, but SPSS includes built-in facilities for doing just that, like data recording and variable transformation. Using SPSS, you may conduct sophisticated analyses like factor analysis, regression models, cluster analysis, and so on. Each column in SPSS represents a separate variable, whereas Excel treats rows and columns differently (in treating volume and rows SPSS is more similar to Access than to Excel). There is no audit trail in Excel that would allow you to simply redo your work. When there are a lot of variables and a lot of observations, it becomes cumbersome to utilize. However, SPSS and EXCEL are also excellent tools for what you need to accomplish. So, SPSS and EXCEL both rule supreme in their respective fields.  
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