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[bookmark: _Toc130219971][bookmark: _Toc130221378]Introduction
Supermarket store is increasing day-by-day, and competition arises rapidly. The report is an analysis of supermarket sales. To analyze the supermarket sales, the dataset was collected through a reliable and secure source named Kaggle. It has the information of 3 branches. Excel tool is used to create multiple charts. A pivot chart is used to construct the tables and charts. Further slicer and connection are going to use to create a dashboard. SPSS tool is going to use to calculate the mean, median, mode and range. 
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[bookmark: _Toc130219973][bookmark: _Toc130221380]Data visualization
Information may be better comprehended by visualization or data visualization. Visuals may come in a wide variety of formats, but charts, graphs, and maps are common examples. Data visualization is a technique used in fields as diverse as science and business analytics to simplify and clarify large amounts of data (Waskom, 2021). The phrases data analysis and data visualization are sometimes used interchangeably, although there are important distinctions between the two. The goal of data analysis is to derive insights from data sets, whereas the goal of data visualization is to convey those insights visually. As it may help both data analysts and non-specialists understand complicated material, data visualization is a useful tool for a wide range of audiences.
[bookmark: _Toc130219974][bookmark: _Toc130221381]With Business Intelligence, Visualization of Data Is Crucial
Business intelligence relies heavily on data visualization, which helps companies make sense of massive amounts of data and effectively share their findings with others (Ajah and Nweke, 2019). These are a few of the most compelling arguments for why data visualization is crucial to effective business intelligence:

1. Quickly See Hidden Trends and Patterns: Data visualization makes it simple for organizations to spot hidden trends and patterns in massive data sets that could otherwise go unnoticed. This may aid companies in making smarter choices about where to allocate their time and money.
2. Better Insights Communication: By visualizing data, firms can convey insights in a way that is easy to grasp and act upon for all stakeholders.
3. Recover decision-making: It helps with decision-making by highlighting critical performance metrics, trends, and patterns. Finding weak spots, better-allocating resources, and planning for the company's future are all possible with the data gathered.
4. Enhanced Productivity: By automating data analysis, companies may save time and money when trying to conclude from massive data sets using data visualization tools. Because of this, firms may be able to move more quickly and effectively when making judgments.
5. Improved collaboration: By offering a common vocabulary for communicating data and insights, data visualization helps improve cooperation across teams and departments. When everyone has the same objectives in mind, it's easier to get things done.
To sum up, data visualization is an essential aspect of business intelligence since it allows organizations to make better choices, share insights more clearly, and work together more efficiently (Cui, Kara, and Chan, 2020).
[bookmark: _Toc130219975][bookmark: _Toc130221382]Regarding data visualization, how efficient is Excel.
Excel is a popular choice for making charts and dashboards out of data. In particular, for small and medium-sized organizations (SMEs) with limited funds and resources, it may be a useful tool for producing basic visualizations and rudimentary dashboards. Key aspects of Excel that make it useful for data visualization and dashboard development (Alexander, 2022) are as follows:
Pivot Tables are a handy feature of Microsoft Excel that can quickly and simply summarise enormous datasets and provide engaging visual representations of that data. Data may be categorized, calculations made, and visualizations made using pivot tables.
Excel's charting capabilities allow to easily generate bar charts, line charts, scatter plots, and other types of visualizations. Colors, labels, and other presentation settings for these graphs are all modifiable.
The data analysis capabilities in Excel may be used to make statistical inferences and build forecasting models. With these instruments, firms may better analyze their data and conclude (Evergreen, 2019).
Excel provides a broad variety of formatting and design choices for users to personalize their visualizations and dashboards. Users have the option of customizing the site's visual presentation with a wide range of customizable elements, including fonts, colors, and styles.
When it comes to data visualization and dashboard development, Excel is a strong tool, but it does have its limits. For instance, it may lack the scalability and adaptability of dedicated products like Tableau and Power BI, which are intended for more extensive data visualization endeavors. Yet complicated dashboards that need regular updates and data refreshes might be a pain to work on in Excel (Zakaria, 2021). In conclusion, Excel is a powerful tool for data visualization and dashboard development, particularly for small and medium-sized enterprises. Nonetheless, enterprises should consider their unique requirements and objectives before settling on a data visualization platform.
[bookmark: _Toc130219976][bookmark: _Toc130221383]An Introduction to the Pivot Table and Pivot Chart
Excel's pivot table feature is particularly useful for doing in-depth analyses of enormous datasets in a user-friendly and space-saving interface. Pivot tables are flexible and can be adapted to accommodate a wide variety of purposes and requirements, allowing users to quickly and easily spot trends, patterns, and correlations in their data. Users pick the data they want to summarise and then use drag-and-drop operations to place the fields containing that information into the designated sections of the pivot table design. A user might build a pivot table displaying sales totals broken down by region by dragging the "Sales" field into the "Values" section and the "Region" field into the "Rows" area. Pivot tables let users filter, sort, and dig down into the data for more insight after they have been generated. The style and feel of the pivot table may be adjusted by the user with the use of Excel's formatting and design tools. 
Data from a pivot table may be seen using a pivot chart (Mahajan and Gokhale, 2019). Users may view the same data in a visual style by creating a pivot chart from a pivot table. Quickly see trends and patterns in the data with a Pivot chart that have styled with a variety of chart types, colours, and layouts. Users may quickly and easily generate pivot charts by selecting the pivot table they want to utilize as a data source, followed by the desired chart type. After then, all changes made to the pivot table will be reflected in an updated pivot chart immediately. By and large, Excel's pivot tables and pivot charts are potent tools for speedily summarising and analysing massive datasets. Users may make better judgments and uncover insights that were previously concealed in the data by making good use of these tools.
[bookmark: _Toc130219977][bookmark: _Toc130221384]Data collection and exploration 
The report aims to analyze supermarket sales. To analyze the data, a dataset of supermarket sales is required. So, the dataset of supermarket sales was collected from the “Kaggle” site (Aung Pyae, 2019). It was a reliable and secure site. The dataset can be used for the analyses. This is the historical data on sales.  The dataset has the information of 3 branches of 3 months. The dataset has many variables such as product line, payment, customer rating, tax, gross income and others. 
[bookmark: _Toc130219978][bookmark: _Toc130221385]Methods
To analyze the dataset of the supermarket, excel and SPSS tool is used. Dashboards were constructed in the excel tool while descriptive statistics were calculated in the SPSS tool.  
To construct a pivot table in excel (Cosma, 2019) following steps can be performed:







Step 1: Select all the data.
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Step 2: Go to the “Insert tab”, in the “table tab”, select pivot tables.
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Step 3: A dialog box appears labelled “Create PivotTable”, select the open “New worksheet” and then click OK.
[image: ]
Step 4:Choose row and column according to the requirement
[image: ]
Step 5: Click on any cell of the pivot table, then click on the “Analyse” tab and click on “Pivot Chart”.

[image: ]
Step 6: A dialog box appears with various chart options. Choose desired chart option. Click OK.
[image: ]
Step 7: Design the chart by clicking the two options presents at the end of the chart.
[image: ]
[bookmark: _Toc130219979][bookmark: _Toc130221386]Data visualization Dashboard Creation
All the charts for the dashboard were constructed by using a Pivot table and pivot charts. 
Before making all the charts for the dashboard, a new column is constructed labelled “Total sales” using the “PRODUCT” Function. Total sales were calculated by multiplying the “unit price” and “Quantity”. 
[image: ]
[bookmark: _Toc130221387]Interactive Dashboard
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[bookmark: _Toc130221509]Figure 1 Dashboard of supermarket sales
(Source: Author, 2023)
This presented dashboard displays information about supermarket sales. The dashboard contains 8 different charts to elaborate the supermarket sales. It defines the total sales, top payment method, customer rating and others. This dashboard is interactive and can be seen in Excel. This is an interactive dashboard. 
a) Demonstration of analyses and charts
[image: ]
[bookmark: _Toc130221510]Figure 2 Invoices by total sales
(Source: Author, 2023)
The clustered column chart was used to prepare the chart of Invoices by Total sales. At first, the pivot table is constructed by putting the “Invoices ID” in the row and “total sales” in Sigma values for calculating the sum. As it shows the result in descending order. Now it is easier to analyse the result. It can be identified that “860-79-0874” with highest sales. This invoice Id belongs to a female customer. The highest sales over this Invoice ID are about $993. There are about 11 Invoice IDs that show total sales over $900. The minimum sales have belonged to the Invoice ID “784-21-9238”. It shows total sales of about $10.17. 
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[bookmark: _Toc130221511]Figure 3 Gross margin percentage per product line
(Source: Author, 2023)
There are 6 different types of product lines in the supermarket electronic accessories, Fashion accessories, Food and beverages, Health and beauty, Home and Lifestyle and sports and travel. The gross margin was calculated for each product line. Using a pivot table is more useful for calculating the sum of gross margin and graphically presenting it with the help of a pivot chart. Bar hart was used to display the sum of gross margin percentage per product line. It was identified that Fashion accessories have the highest sum of gross margin percentage. It has around $847.619 gross margin percentage in total. After the fashion accessories product line, Food and beverages has the second highest gross margin percentage in total. It has around $828.571 gross margin percentage in total. Healthy and beauty's product line has the lowest gross margin percentage with $723.810. 
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[bookmark: _Toc130221512]Figure 4 date by total sales
(Source: Author, 2023)
The column chart is used to display the total sales by data. It was identified that on 3rd March 2019, the supermarket has the highest sales with $ 7118.14. The bar of length easily explains the sales difference on each date. The lowest sales were achieved on 13th February 2019. It was around $889.75. 
[image: ]
[bookmark: _Toc130221513]Figure 5 COGS per product line
(Source: Author, 2023)
A clustered bar chart is used to display the cost of goods sold per product line. It was analysed that Food and beverages were the highest-selling goods. The total sum of COGS of Food and beverages were around 53741.28. the lowest product line is health and beauty around 46851.18. 
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[bookmark: _Toc130221514]Figure 6 Product line per customer rating
(Source: Author, 2023)
The food and beverages have the highest customer rating. It has a 7.1 rating. After that fashion accessories and Health and beauty have 7.0 ratings. 
b) Slicer and filter connection
[image: ]
It was identified that by cash, the electronic product has a profitable item. It was around 71 times when electronic accessories were purchased by cash. 
[image: ]
By credit card, Food and beverage are the profitable product line. It was around 61 times when Food and beverages are purchased with a credit card. People used credit cards less to buy electronic accessories. 
[image: ]
The fashion accessories product line was highly purchased by E-wallet. These are the most profitable product line by the E-wallet. It was bought around 65 times. 
c) Descriptive statistics in SPSS
	Statistics

	Rating  

	N
	Valid
	1000

	
	Missing
	0

	Mean
	6.972699999999999

	Median
	7.000000000000000

	Mode
	6.000000000000000

	Std. Deviation
	1.718580294379122

	Range
	6.000000000000000


[bookmark: _Toc130221515]Figure 7 Result of descriptive statistics.
(Source: Author, 2023)
SPSS tool is used to calculate descriptive statistics over the customer rating. It includes the calculation of mean, median, range, mode, and standard deviation. The average customer rating is calculated at around 6.97. It means the average rating got by the supermarket is around 6.9 or 7. The median value was calculated around 7. Most customers rated 6 the supermarket as the mode value shows 6. The standard deviation calculates at around 1.71. The range was measured around 6. 
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[bookmark: _Toc130219981][bookmark: _Toc130221389]Advantages and disadvantages of SPSS and Excel
Both SPSS and Excel are widely used for data analysis, yet each offers unique benefits and drawbacks for distinct situations. A few real-world scenarios, together with the benefits and drawbacks of using SPSS and Excel, are shown below.
The Benefits of Using SPSS:
1. Regression analysis, factor analysis, and analysis of variance are just some of the sophisticated statistical methods that SPSS excels at. The program makes it simple to evaluate large datasets by including several statistical tests and tools as part of its standard installation.
2.  ability to efficiently process massive volumes of data makes it a go-to choice for academics who must evaluate complex datasets.
3. To better comprehend their data, SPSS users may take use of the program's robust data visualization capabilities and make their charts and graphs.
There are several drawbacks to using SPSS.
1. Difficult to Learn: New users of SPSS may struggle to get up to speed without prior experience in statistical analysis.
2. Commercial software like SPSS comes with a price tag since it needs a license that may be out of reach for individuals and smaller enterprises.
3. Some users may find that SPSS's minimal customization possibilities are insufficient for their requirements (Rahman and Muktadir, 2021).
Excel's benefits
1. As so many individuals are already acquainted with it, Excel makes simple data analysis activities quick and painless.
2. Value for Money: Excel is included in most Microsoft Office suites, making it a cheap alternative for home users and smaller enterprises.
3. Personalization: Excel's flexible settings allow to create formulae, charts, and tables.
Negative aspects of Excel
1. Excel's statistical analysis skills are rudimentary at best, and the program probably isn't best suited for more complex statistical analyses.
2. Excel's speed and analytical capabilities might be negatively impacted by the presence of big data sets.
3. Excel's lack of features for dealing with poor data quality or missing data makes it a potentially unsuitable tool for evaluating large, complicated data sets (Natter, 2019).

Ultimately, the relative merits of SPSS and Excel will vary from case to case. Advanced statistical analysis and huge data sets are better suited to SPSS, whereas simple data analysis tasks and flexibility of use are better suited to Excel. The final decision between SPSS and Excel should be based on the user's requirements and preferences.
Advantages of tableau 
1. Attractive visualization of the report enhances the ability of the report to showcase the data.
2. The ease of learning Tableau’s features is counted in its advantages.
3. Insights at a glance, and the handling power of large data sets.
4. Influential computation
5. The dashboard of Tableau is responsive and can be used on mobile phones also.
Disadvantages of tableau
1. No feature in Tableau provides help with the report’s automatic refreshing 
2. Cannot import visuals, it has to be created.
3. The main pain of every user is the custom formatting limit of the 16-column table.

[bookmark: _Toc130219982][bookmark: _Toc130221390]Data mining cycle meaning and Importance
By analyzing massive amounts of data, known as "data sets," data miners might discover previously undiscovered patterns and associations. Data analysts go through a series of steps called the "data mining cycle" to glean information from datasets. Below are the phases of the data mining cycle, their relative significance, and their applications (Dogan and Birant, 2021). 
Preparing the Data: This phase entails gathering and scrubbing the data for accuracy and completeness. The precision of the insights acquired is highly dependent on the quality of the data collected, making data preparation crucial. For instance, analysts would have to use imputation strategies to fill in the blanks if a data collection contains missing values.
Data exploration: It is the process of digging into the information gathered to discover hidden meanings and connections. Exploring data is crucial because it gives analysts a foundational grasp of the data and helps them zero in on specific areas of interest. Data visualization and descriptive statistics are two examples of what may be done during an expedition.
Modeling: To produce predictions or classifications from the data, the next step is model building, which entails choosing a model or method. Modelling is crucial because it enables analysts to see patterns in the data that may not be immediately apparent. One possible use of such models is the prediction of customer turnover based on past purchases using a logistic regression model.
Evaluation: At this point, the model is evaluated by seeing how well it predicts new data using the training data. Evaluating a model is vital to ensuring that the results it produces are valid and trustworthy. Analysts may use cross-validation methods, for instance, to assess a model's efficacy.
Deployment: The next step is deployment, which entails using the model's findings in a production setting. Deployment is crucial since it paves the way for enterprises to act on the insights gathered. The findings of a consumer segmentation model, for instance, might inform targeted advertising strategies.
The steps of the data mining cycle may be repeated as many as necessary to hone the analysis and strengthen the reliability of the conclusions drawn. Analysts may help businesses make better choices and boost their bottom line by using the data mining cycle to glean useful insights from data (Bock, 2019).


[bookmark: _Toc130219983][bookmark: _Toc130221391]Conclusion
[bookmark: _Toc130219984][bookmark: _Toc130221392]The report presents the results of an analysis of the sales at the store. Within the Excel application, an interactive dashboard was developed. For the purpose of calculating descriptive statistics on customer rating, the SPSS program was utilized. In addition to that, it contained information on the benefits and drawbacks of using Excel and SPSS. In addition to this, the purpose and significance of the data mining cycle was discussed. 
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AL v i S Invoice ID
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1 [invoi - IBranch[~[city  [~]customer type -] Gender -  Product line - |Unit price |~ | Quantity| - | Tax 5%~ | Total [~ |Date | |Time|~|Payment - |cogs - |gross margin percentage | - |gross income |~ | Rating| - | Total sales -
2 [750-67-8428 A Yangon  Member Female  Health and beauty 74.69 7 261415 548.9715 01/05/2019 13:08 Ewallet  522.83 4761904762 26.1415 9.1 522.83
3 226-31-3081 C Naypyitaw Normal Female  Electronic accessories 15.28 5 3.82  80.22 03/08/2019 10:29 Cash 76.4 4761904762 3.82 9.6 76.4
4 631-41-3108 A Yangon  Normal Male  Home and lifestyle 46.33 7 162155 340.5255 03/03/2019 13:23 Creditcard 324.31 4761904762 16.2155 7.4 32431
5 123-19-1176 A Yangon  Member Male  Health and beauty 58.22 8 23288 489.048 1/27/2019  20:33 Ewallet 46576 4761904762 23.288 8.4 465.76
6 373-73-7910 A Yangon  Normal Male  Sports and travel 86.31 7 302085 634.3785 02/08/2019 10:37 Ewallet  604.17 4761904762 30.2085 5.3 604.17
7 699-14-3026 € Naypyitaw Normal Male Electronic accessories 85.39 7 29.8865 627.6165 3/25/2019  18:30 Ewallet  597.73 4761904762 20.8865 4.1 597.73
8 |355-53-5043 A Yangon  Member Female  Electronic accessories 68.84 6  20.652 433.692 2/25/2019  14:36 Ewallet  413.04 4761904762 20652 5.8 413.04
9 315-22-5665 C Naypyitaw Normal Female  Home and lifestyle 73.56 10 3678 772.38 2/24/2019  11:38 Ewallet 735.6 4761904762 36.78 8 735.6
10 665-32-9167 A Yangon  Member Female  Health and beauty 36.26 2 3.626  76.146 01/10/2019 17:15 Creditcard  72.52 4761904762 3.626 72 72,52
11 692-92-5582 B Mandalay Member Female  Food and beverages 54.84 3 8226 172.746 2/20/2019  13:27 Creditcard 164.52 4761904762 8.226 5.9 164.52
12 351-62-0822 B Mandalay Member Female  Fashion accessories 14.48 4 289  60.816 02/06/2019  18:07 Ewallet 57.92 4761904762 2.896 45 57.92
13 529-56-3974 B Mandalay Member Male Electronic accessories 25.51 4 5102 107.142 03/09/2019 17:03 Cash 102.04 4761904762 5.102 6.8 102.04
14 365-64-0515 A Yangon  Normal Female  Electronic accessories 46.95 5 117375 246.4875 02/12/2019 10:25 Ewallet 23475 4761904762 117375 7.1 234.75
15 252-56-2699 A Yangon  Normal Male  Food and beverages 43.19 10 21505 453.495 02/07/2019  16:48 Ewallet 4319 4761904762 21595 82 4319
16 829-34-3910 A Yangon  Normal Female  Health and beauty 7138 10 35.69  749.493/29/2019  19:21 Cash 713.8 4761904762 35.69 5.7 713.8
17 299-46-1805 B Mandalay Member Female  Sports and travel 93.72 6 28116 590.436 1/15/2019  16:19 Cash 562.32 4761904762 28.116 45 562.32
18 656-95-9349 A Yangon  Member Female  Health and beauty 68.93 7 241255 506.6355 03/11/19 11:03 Creditcard 482.51 4761904762 24.1255 4.6 482.51
19 765-26-6951 A Yangon  Normal Male  Sports and travel 72.61 6 21783 457.443 01/01/19 10:39 Creditcard 435.66 4761904762 21783 6.9 435.66
20 329-62-1586 A Yangon  Normal Male  Food and beverages 54.67 3 82005 172.21051/21/2019  18:00 Creditcard 164.01 4761904762 8.2005 86 164.01
21 319-50-3348 B Mandalay Normal Female  Home and lifestyle 40.3 2 403 8463 03/11/19 1530 Ewallet 80.6 4761904762 2.03 4.4 80.6
22 300-71-4605 C Naypyitaw Member Male Electronic accessories 86.04 5 2151  451712/25/2019  11:24 Ewallet 430.2 4761904762 2151 4.8 430.2
23 |371-85-5789 B Mandalay Normal Male  Health and beauty 87.98 3 13197 277137 03/05/19 10:40 Ewallet  263.94 4761904762 13.197 5.1 263.94
24 |273-16-6619 B Mandalay Normal Male  Home and lifestyle 332 2 332 6972 3/15/2019  12:20 Creditcard  66.4 4761904762 332 4.4 66.4
25 |636-48-8204 A Yangon  Normal Male Electronic accessories 34.56 5 8.64 18144 2/17/2019  11:15 Ewallet 172.8 4761904762 8.64 9.9 172.8
26 549-59-1358 A Yangon  Member Male  Sports and travel 88.63 3 13.2945 279.1845 03/02/19 17:36 Ewallet  265.89 4761904762 13.2945 6 265.89
27 227-03-5010 A Yangon  Member Female  Home and lifestyle 52.59 8 21036 441.756 3/22/2019  19:20 Creditcard 420.72 4761904762 21.036 85 420.72
28 649-29-6775 B Mandalay Normal Male Fashion accessories 33.52 1 1676 35196 02/08/19 15:31 Cash 33.52 4761904762 1676 6.7 33.52
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