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[bookmark: _Toc130868965]Part 1 - Introduction
Data management is the process of collecting, storing, analysing and utilizing data in an efficient manner. It incorporates numerous steps like collecting information, storing it securely, cleaning it to remove any irrelevant parts, processing it to obtain useful insights and visualizing the results. Data management is an integral element of several industries such as business, healthcare, education and research. As the daily influx of data showing no signs of slowing down, effective data handling has become even more imperative.
Data analysis may use a range of techniques, like utilising statistical software, conducting data mining, applying machine learning algorithms and exploiting data visualization tools. Utilizing these tools can be beneficial in assessing the data, recognizing patterns &amp; trends, and basing decisions on the knowledge gained from the data (National Education Association, 2018). As the volume of data continues to grow, proper data handling has become increasingly important. It provides a way to examine raw data and gain valuable insights that can be used to inform decisions, foster innovation, and enhance performance. The ability to properly store, secure and access data is the foundation for harnessing its potential.
The dashboard is an efficient way of tracking and monitoring a company's progress. It allows viewers to easily access information related to the organization's performance, therefore eliminating the need for extra detailed reports and tables. The dashboard offers a convenient way to access data quickly and easily, so that businesses can make decisions that are based on facts and figures. The dashboard is a simple &amp; efficient way to deliver shop performance reports to management. Kraak and Ormelling (2020) observed that pie charts, column graphs, bar graphs, and line graphs are routinely used.
The main purpose of utilizing charts is to give a quick visual insight into the condition of a given organization, like a grocery store. By assessing the graphical depictions depicting up-to-date patterns in the shop, the owners can gain helpful knowledge about what lies ahead for their business. The use of visualization is becoming increasingly popular in assessing the quality of an object. With the help of graphics, complex data can be represented in a visually appealing and easy to comprehend manner (Lin, et. al., 2022). Moreover, with the use of dashboards, users no longer need to read through lengthy reports or technical documents as they can easily understand and interpret the data present on the dashboard.
[bookmark: _Toc130868966]Excel tool and pivot table 
Excel is a powerful tool used to analyse market trends and craft meaningful insights. It has features such as pivot tables, charts and graphs that make it easy to visualize data. Additionally, it can be used to create simple dashboards which can be of great use for companies when presenting their results or making decisions. Data can be securely stored and then cleansed for further analysis. Querying tools such as charts and various predictive and inferential statistical methods can be employed to gain better insights from the data.
Excel provides an efficient and cost-effective way to get a better understanding of the market, allowing businesses to make more informed decisions. Dashboards are employed in order to evaluate and display data, which can be created by utilizing a selection of procedures such as pivot tables, graphs and slicers. Numerous graphic representations exist, each of which has a unique purpose and capacity to assess the decisions that an organization confronts. 
Pivot Charts offer a simple and intuitive way to visualize, analyse, and present complex data, with various chart types such as bar, column, line and pie charts. When presented in a dashboard format, the Pivot Chart is invaluable with its interactive and dynamic features. This makes it very easy to view large data sets and break them down into more manageable chunks. Incorporating pivot charts into your dashboards is an effective strategy for creating interactive, eye-catching visuals that can be quickly understood.
Pivot tables allow users to quickly summarize large datasets by grouping data into categories and creating summary statistics. Pivot tables are highly customizable, allowing users to choose which data to include, how to group it, and how to display it. This flexibility makes pivot tables a powerful tool for a wide range of data analysis tasks. Despite their power and flexibility, pivot tables are relatively easy to use, even for users with limited experience with Excel. Pivot tables can be created using a simple drag-and-drop interface, and Excel provides a wide range of built-in features to help users customize and analyse their data.
Overall, pivot tables are a valuable tool for anyone who needs to analyse and summarize large datasets in Excel. By providing a flexible, customizable, and dynamic way to analyse data, pivot tables can help users quickly identify trends, patterns, and insights that might otherwise be difficult to see. This research study has provided a valuable insight into the process of constructing multiple panels for data analysis. By analysing the data-analysis outputs, we can gain a better understanding of the advantages and disadvantages of using SPS. The diagrams that will be generated in the end will be both systematic and descriptive of the workshop's activities. This analysis is necessary to move forward with the research process and ensure successful results.
[bookmark: _Toc130868967]Data processing
Open the data set in Excel and prepare data for the analyse.
[image: Graphical user interface, application, table, Excel

Description automatically generated]
For the first task we need to create a pivot table for invoice Id per Total sales. For this task go to insert tab and click on Pivot table. From new box create Pivot table select the new worksheet option and click ok. Choose Invoice Id for rows and Total for values. Then needs to create a chart to expose this data. For this go to insert tab and choose insert chart. Find a suitable chart for your data and insert the chart. Modify the chart and arrange to look good. For this data I choose chart column. 
[image: rezolvat o parte - Excel]
In the next we need to analyse Gross Margin % per Product Line. We repeat the process in a new worksheet. For this case I choose a pie chart style. 
[image: rezolvat o parte - Excel]
To represent Date per Total Sales I choose line chart. 
[image: rezolvat o parte - Excel]
Next one is Cost of Goods Sold per product line. We create a Doughnut for this type of data. 
[image: rezolvat o parte - Excel]
Next one is Product line per Customer Ratings. In this case we choose a column type chart. 
[image: rezolvat o parte - Excel]
The final dashboard looks like this and now we can make discussion about this representative data.
[image: rezolvat o parte - Excel]

This is an interactive dashboard create for supermarket data sales. All slices have connected each other, and you can observe easily all the data. 

[bookmark: _Toc130868968]Discuss the most profitable product line by Payment.
Transactions at the register were usually conducted using cash. While digital payment methods are becoming more popular, cash remains an important part of everyday life. Cash payments provide customers with convenience and security, as well as allowing them to have control over their spending habits. As a result, cash payments remain a popular choice for consumers when paying for goods or services. The health and beauty section of the store is its most profitable one. According to different studies, cash is still the preferred choice of payment among consumers. On the other hand, e-wallets have lately been gaining traction as an additional payment option for online shoppers.
Additionally, the business has been successful in the home &amp; leisure goods industry, as highlighted by the graph from the dashboard. Although there is a dip in credit card usage, it remains one of the most favoured choices for online payments. The business has been performing well in the home & leisure goods industry, as evidenced by the graph from the dashboard. Despite a decrease in credit card usage, it remains one of the most popular payment methods in this sector. This is indicative of consumer confidence in the business and its products. Additionally, the company's success is also reflected through its passionate customer base and strong presence online.
[bookmark: _Toc130868969]Discuss the performance of Branches A, B and C
People can utilize the chart and slicer functions to inspect the A, B, and C departments of the superstore individually. Of the three choices, option C is the most advantageous due to its potential to generate the highest profit for the company. The C Branch is the largest contributor to the company's bottom line even though all of the other branches have the same gross margin. Despite a decrease in visitors, Branch A was still able to bring in substantial profits. Both Branches A &amp; B offer the same services, yet Branch B caters to a larger number of clients. Location B has the highest cost of goods sold while Location C is still performing well commercially.
[bookmark: _Toc130868970]Discuss the sales performance by gender.  
It is essential for any retail business to understand the demographics of its customers and monitor where most of its income is generated. This suggests that females are the target market for this product. The company opted to invest in a venture within the food and beverage industry. Merchandise such as cosmetic and health products could benefit retailers by supplying an economical solution. Furthermore, the individual also supplies the mega-store. The men's products sector of the health and beauty industry is highly lucrative. They gain the highest profits from items such as food and beverages that are consumed regularly. The dashboard provides a vivid illustration of the store's successes in the last three months.

[bookmark: _Toc130868971]Mode, Median, Mean, Range and Standard Deviation – SPSS statistics.

[image: Output1 mean mode spss facute.spv [Document1] - IBM SPSS Statistics Viewer]
To get a better understanding of the data from the descriptive tests, SPSS was used. It contains useful inbuilt features, enabling quick and easy calculations. Moreover, it provides an uncomplicated summary of the information conveniently. We are looking on mode median mean range and standard deviation on customer rating. The following table outlines the feedback received from our customers. It can be seen that there are 1,000 users in total. The average customer ratings for companies have been recorded as 6.97 out of 10, indicating a general level of satisfaction with the services provided by these companies. It is important to note that this rating could vary depending on the nature of the service or product provided by the company, suggesting that customer feedback should be taken into consideration when making decisions about how to improve customer experience. 
Customers tend to rate the supermarket with a score of 7, which is equivalent to the average across the nation. Both the supermarket's mean and that of the national average are therefore identical. According to the median, the majority of consumers had a rating of 6.
[bookmark: _Toc130868972]Conclusion
This research aimed to evaluate the efficiency of data extraction and assess the advantages and disadvantages of using Excel and SPSS software. The graphical features of Excel were used to analyse the extended pattern of the grocery store.
The dashboard provides key data that can be used to gain an understanding of the operation's internal functioning. The diagrams were composed in a way that offered customers a comprehensive understanding of the business operations. The dashboard includes a wide variety of charts &amp; data visualizations, such as column, bar and line graphs, though these are not the only options. Dashboards are essential for the successful functioning of any business as they provide a quick snapshot of the company's performance.

[bookmark: _Toc130868973]Part 2
a) [bookmark: _Toc130868974]Discuss the advantages and disadvantages of using SPSS, Excel or Tableau using relevant practical examples.  
	
	Data analysis and visualization have become essential components in data-driven decision making. To help with this, there are various tools available, such as SPSS, Excel, and Tableau. Each tool has its own strengths and weaknesses depending on the type of data analysis required. Choosing the right tool is important to ensure accurate results and efficient workflows. The following sections describe the strengths and limitations of each tool and a recommendation for which tool to use in different scenarios. A top-level summary of the strengths and limitations of each tool is provided below. 
1. SPSS:
Advantages:
· SPSS is a powerful tool for statistical analysis, and it can handle large datasets.
· It has a user-friendly interface, and statistical tests can be easily performed by non-experts.
· SPSS provides a wide range of statistical tests, including t-tests, ANOVA, regression, and factor analysis.
Disadvantages:
· SPSS is expensive, and licenses are required for each user.
· It is a resource-intensive tool and requires a powerful computer to run large datasets.
· SPSS is not suitable for data visualization and lacks advanced visualization features.
Example: A university may use SPSS to analyse student performance data, including GPA, test scores, and demographics. The data can be analysed using regression analysis to determine the factors that impact student performance.
2. Excel:
Advantages:
· Excel is widely available and easy to use.
· It has a built-in charting feature that makes it easy to create basic visualizations.
· Excel can handle moderately sized datasets, and it can be used for simple statistical analyses.
Disadvantages:
· Excel is not suitable for handling large datasets, and it can become slow and unstable when working with large datasets.
· It lacks advanced statistical analysis features compared to other tools like SPSS.
· Excel is not suitable for data cleaning and preparation.
Example: A small business owner may use Excel to track sales data and create basic charts to visualize the sales trends over time.
3. Tableau:
Advantages:
· Tableau is a powerful data visualization tool, and it provides advanced visualization features.
· It can handle large datasets, and it can connect to various data sources.
· Tableau provides interactive dashboards that allow users to explore data and discover insights easily.
Disadvantages:
· Tableau is expensive, and licenses are required for each user.
· It requires a powerful computer to run large datasets.
· Tableau is not suitable for statistical analysis, and it lacks advanced statistical analysis features compared to other tools like SPSS.
Example: A marketing team may use Tableau to visualize customer data, including demographics, purchase history, and marketing campaign response rates. The data can be analysed using various visualization techniques, including heatmaps, scatterplots, and histograms, to identify customer segments and marketing opportunities.
With the increasing demand for data analysis, it is important to select the right tool for the task. Different tools have different capabilities and suit different user needs. For example, SPSS is suitable for more complex statistical analysis, whereas Excel is more suitable for basic data analysis tasks. Each tool has its own strengths and weaknesses, and the choice of tool should depend on the specific requirements of the task and the expertise of the user.

b) [bookmark: _Toc130868975]Explain the meaning and importance of Data Mining Cycle with examples.

	The data mining cycle, also known as the Knowledge Discovery in Databases (KDD) process, is a structured approach to extracting knowledge or insights from large datasets. According to Witten, Frank & Hall (2016) it typically involves several stages, including data data collection, data pre-processing, data analysis, interpretation and deployment.
Here is a detailed explanation of the data mining cycle along with examples:
1. Data Collection: This is the first step in the data mining cycle, where data is collected from various sources. For example, a company may collect data from its customers' feedback forms, social media platforms, or sales data.
2. Data Pre-processing: In this step, data is cleaned, transformed, and prepared for analysis. This step involves removing inconsistencies, handling missing values, and removing outliers. For example, in the case of customer feedback forms, data pre-processing may involve removing irrelevant comments or correcting spelling errors.
3. Data Analysis: This step involves applying various data mining techniques to extract insights from the prepared data. This step includes exploratory data analysis, clustering, classification, and regression. For example, a company may use clustering techniques to group customers based on their purchase history and preferences.
4. Interpretation: In this step, the insights obtained from the data analysis are interpreted and presented to stakeholders. This step involves creating visualizations and reports to communicate insights effectively. For example, a company may present a report showing how customer preferences have changed over time and how it can improve its product offerings.
5. Deployment: This step involves implementing the insights obtained from data analysis into the company's business processes. For example, a company may use the insights obtained from data mining to optimize its marketing campaigns and improve its sales.
The data mining cycle is essential in providing organizations with actionable insights that can help them make more informed, data-driven decisions. The data-mining cycle is the process of building a model for a predictive or prescriptive analytics problem. The cycle can include various stages, such as: big data is the collection of structured and unstructured data that has been digitally collected, shared, and analysed to produce new insight. Big data can include structured and unstructured information from any number of sources. 
Big data is transforming the way businesses operate and make decisions. It is composed of a variety of structured and unstructured information from multiple sources, including customer interactions, operational records, and more (Han, 2011). This data can be used to better understand customer behaviour, improve processes, and gain deeper insights into markets. By leveraging big data analytics, businesses can identify trends and patterns that will enable them to make better decisions and optimize their operations. 
Data mining is an invaluable tool for organizations to gain insights from large data sets. By using sophisticated algorithms, data mining can provide organizations with meaningful information necessary to make informed decisions and stay competitive in the market.
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403
86.04
87.98

222
3456
88.63
5259
2352
87.67
8836
24.89
9413
78.07
8278

96.58
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Search
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Number El sttes
| ) K L M N
Total Date Time  Payment  cogs
261415 5889715 01/05/2019  13:08 Ewallet 52283
282 8022 03/08/2019 1029 Cash 764
162155 3405255 03/03/2019 1323 Creditcard  324.31
23.288  489.048 1/27/2019 20:33 Ewallet 46576
30.2085  634.3785  02/08/2019  10:37 Ewallet 604.17
29.8865  627.6165 3/25/2019 18:30 Ewallet 597.73
20652 433.692 2/25/2019 14:36 Ewallet a13.04
3678 772.38 2/20/2019 11:38 Ewallet 73556
3626 76146 01/10/2013  17:15 Creditcard 7252
8226 172.746 2/20/2019 13:27 Creditcard  164.52
289 60.816 02/06/2019  18:07 Ewallet 57.92
5102 107.142  03/09/2019 17:03 Cash 102.04
117375 2464875 02/12/2019  10:25 Ewallet 23475
20535 453495 02/07/2013 1648 Ewallet 4313
35.69 749.49 3/29/2019 19:21 Cash 713.8
28116  590.436 1/15/2019 16:19 Cash 562.32
241255 5066355 03/11/2019  11:03 Creditcard 48251
21783 457.443  01/01/2019 10:39 Credit card 435.66
82005 1722105 1/21/2019 18:00 Creditcard  164.01
203 84.63 03/1/2019 1530 Ewallet 806
251 as1.712/25/2019 11:24 Ewallet 4302
13197 277137 03/05/2019  10:40 Ewallet 26394
3.32 69.72 3/15/2019 12:20 Credit card 664
864 18144 2/17/2019 11:15 Ewallet 1728
132945  279.1845 03/02/2019  17:36 Ewallet 265.89
21036 441756 3/22/2019 19:20 Creditcard 42072
1676 35196 02/08/2019  15:31 Cash 33.52
8767 184107 03/10/2019 1217 Creditcard 17534
22.09 463.89 1/25/2019 19:48 Cash 4418
11.2005  235.2105 3/15/2019 15:36 Cash 224.01
23.5325  494.1825 2/25/2019 19:39 Credit card 470.65
35.1315 7377615 1/28/2019 12:43 Cash 702.63
33512 703.752  01/10/2019 14:49 Cash 670.24
9.658 202818 3/15/2019 10:12 Creditcard  193.16

PP R mp——

Bad
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Good

o

gross margin pe gross inco Rating

4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762
4761904762

4761904762

el [

[

261415
282
16.2155
23.288
30.2085
29.8865
20652
3678
32626
8.226
2.89%
5102
117375
21595
3569
28116
241255
21783
8.2005
403
2151
13.197
232
864
13.2945
21036
1676
8767
2209
11.2005
235325
351315
23512

9658

a
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Insert Delete Format

91
96
74
84
53
41
58

72
59
45
68
71
82
57
45
46
69
26
a4
48
51
a4
99

85
67
77
96
74
48
45
51

51
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