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Introduction:
In this report, we will evaluate a supermarket sales dataset to provide useful insights that can assist the company in making informed business decisions. The analysis will concentrate on identifying the most lucrative product line, evaluating the performance of each branch (A, B, and C), and analyzing sales performance by gender. Furthermore, we will examine customer ratings by utilizing descriptive statistics and discuss the benefits and drawbacks of using different analytical tools, such as SPSS, Excel, or Tableau. Lastly, we will elaborate on the significance and implications of the Data Mining Cycle, utilizing appropriate examples.

HOW I HAVE DONE (STEP BY STEP)

[image: ]

1.1. Inserting a pivot table: Open the "Insert" tab and click on the "PivotTable" button to create a new pivot table based on your data.
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2. Raw data: Display your raw data in SPSS for further analysis.
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3.  Adding the "Invoice ID" and "Total" variables.
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4. Inserting a chart for Invoice ID: Create a chart based on the Invoice ID variable in the pivot table.
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5. Final form of Invoice ID per Sales: Display the final chart of Invoice ID per Sales.
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7.Inserting a chart for Gross Margin % product: Create a chart based on the Gross Margin % Product variable in the pivot table.
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8.Modifying the chart for Gross Margin %: Edit the chart to customize the appearance and display of the Gross Margin % data.
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9.Final form of Gross Margin % product line: Display the final chart of Gross Margin % product line.



[image: Graphical user interface, application, table, Excel

Description automatically generated]


[image: ]

[image: Graphical user interface

Description automatically generated]

11.Final form of Date per Total Sales: Display the final chart of Date per Total Sales.
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12.COGS values and Product Line in rows: Add the "COGS" values and "Product Line" variables to the rows section of the pivot table.
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13.Inserting a chart for COGS: Create a chart based on the COGS variable in the pivot table.
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14.Modifying the chart for COGS: Edit the chart to customize the appearance and display of the COGS data.
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15.Adding Product Line & Rating values: Add the "Product Line" and "Rating" variables to the values section of the pivot table.
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16.Final form of Product Line per Rating: Display the final chart of Product Line per Rating.
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16.1. Inserting a pivot chart for Product Line & Rating: Create a pivot chart based on the Product Line & Rating variables in the pivot table.

17. [image: ] Preparing to move all charts to the dashboard: Get ready to copy and paste all charts into a single sheet or document to create a dashboard.
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18.Inserting a slicer: Go to the "Insert" tab and select "Slicer" to add an interactive filter to your dashboard.
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19NConnecting slicers to the dashboard: Link the slicers to the appropriate visualizations on your dashboard to enable users to filter the displayed data.
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20,Final look of Dashboard 1: Display the completed dashboard with all visualizations and slicers.




Part one:
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The gross margin, which is the profit earned by a company after deducting the cost of goods sold from its revenue, is crucial in determining the profitability of a product line. To identify the most profitable product line, it is necessary to analyze the gross margin, which can be calculated by subtracting the cost of goods sold from the revenue. Utilizing a pivot table or dashboard, we can filter the data by product line and calculate the total revenue, COGS, and gross margin for each product line. Furthermore, considering customer rating as a supplementary metric can assist in assessing the product line's popularity among customers. After gathering the relevant data, we can rank the product lines based on their gross margin and customer rating to identify the most profitable and popular product line. A higher gross margin and customer rating indicate a more profitable and popular product line. (Chakrabarti, 2003)We need to check the Dashboard for the following metrics: COGS, Gross Margin%, and Customer Rating, in order to determine the most profitable product line.
We can rate the product lines for each branch using the filter connections in the Branch window, and then determine which product line is the most successful across all branches.
The same ranking can be extract from pivot table or from Dashboard:
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	Branch
	B
	
	
	

	
	
	
	
	

	Row Labels
	Sum of Total
	Sum of cogs
	Sum of gross_income
	Sum of Rating

	Sports and travel
	19,988.2
	19036.4
	951.8
	403.6

	Health and beauty
	19,980.7
	19029.2
	951.5
	376.3

	Home and lifestyle
	17,549.2
	16713.5
	835.7
	325.8

	Electronic accessories
	17,051.4
	16239.5
	812.0
	391.4

	Fashion accessories
	16,413.3
	15631.7
	781.6
	416.8

	Food and beverages
	15,214.9
	14490.4
	724.5
	349.7

	Grand Total
	106,197.7
	101140.6
	5057.0
	2263.6




	Branch
	C
	
	
	

	
	
	
	
	

	Row Labels
	Sum of Total
	Sum of cogs
	Sum of gross_income
	Sum of Rating

	Food and beverages
	23,766.9
	22635.1
	1131.8
	467.3

	Fashion accessories
	21,560.1
	20533.4
	1026.7
	483.6

	Electronic accessories
	18,969.0
	18065.7
	903.3
	371.1

	Health and beauty
	16,615.3
	15824.1
	791.2
	363.9

	Sports and travel
	15,761.9
	15011.4
	750.6
	316.3

	Home and lifestyle
	13,895.6
	13233.9
	661.7
	317.7

	Grand Total
	110,568.7
	105303.5
	5265.2
	2319.9
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The smallest value from column Total Ranking from the above table will indicate the most profitable product line for all branches, in our case is Sport and Travel.

ii) The following is an analysis of the performance of branches A, B, and C based on the given data:
[image: ]

The analysis of the "Sum of gross_income" section indicates that branch C has the highest gross income, followed by branch B and then branch A. This implies that branch C has the highest revenue among the three branches. However, it is essential to consider other financial metrics such as gross margin, COGS, and customer ratings to gain a comprehensive understanding of a branch's financial performance and customer satisfaction.

The "Sum of gross_margin percentage" column reveals that branch A has the highest gross margin percentage, followed by branch B and branch C. This suggests that branch A is performing well in terms of revenue generation.
The "Sum of cogs" column highlights that branch C has a higher COGS than branches A and B, indicating potential production inefficiencies or higher production costs. Branch C needs to analyze its COGS to identify ways to reduce expenses and improve profitability.

In contrast, the "Sum of Rating" section reveals that branch A has the highest customer reviews, indicating a high level of customer satisfaction. Branch B, however, has the lowest customer satisfaction and may need to improve its customer service or product quality to meet customer expectations.

Each branch has its unique strengths and weaknesses. While branch C has the highest gross income, it has the lowest gross margin. Branch A performs well in terms of gross margin percentage and customer satisfaction, despite having the lowest gross income. Meanwhile, branch B needs to enhance its customer service to improve customer satisfaction.

To improve the overall performance of the company, management needs to analyze these areas and implement necessary changes. By identifying and addressing areas of weakness, management can improve profitability, customer satisfaction, and overall company performance.
In conclusion, analyzing multiple financial metrics such as gross margin, COGS, and customer ratings is crucial in evaluating a branch's financial performance and customer satisfaction. These insights can assist management in identifying areas of improvement and implementing necessary changes to enhance overall performance. (Han, Pei and Kamber, 2011; Hastie et al., 2009)


iii) We can see the company's sales success by gender across various product categories based on the provided data:
[image: ]
The analysis of sales data indicates that there is not much difference in sales between men and women across all product categories, with only slight variations in some areas. However, when examining gross revenue and gross margin percentage, some interesting insights can be derived. Female customers generate slightly less gross revenue than male customers, but they have a higher gross margin percentage in all areas except for food and beverages. This implies that sales to female customers have a higher profit margin for the business than sales to male customers. Furthermore, the gross margin percentage varies depending on the gender for each product category, with male customers having higher gross margin percentages in the food and beverage category and female customers having higher gross margin percentages in electronic accessories and health and beauty products.

Customer ratings do not differ much between male and female customers across all product categories. This suggests that the businesses are performing well in terms of customer satisfaction across all genders and product groups.

To increase the gross margin percentage for both male and female consumers across all product categories, it would be beneficial for the businesses to further analyze this data. While the sales revenue between men and women is comparable, the data shows that male customers generate slightly more revenue than female customers. By identifying successful strategies for appealing to female customers, the company can implement them in other product categories to enhance profitability. (Berry and Linoff, 2004; Berson and Smith, 1997; Aggarwal, 2015)
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3. Select "Analyze" from the top menu, then "Descriptive Statistics", and then "Frequencies".
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4. Move the "Rating" variable to the "Variable(s)" box on the right-hand side.
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	Customer Rating
	All Branch
	Branch A
	Branch B
	Branch C
	Female
	Male

	Mode
	6.00
	4.20
	5.10
	9.50
	9.50
	6.00

	Median
	7.00
	7.10
	6.70
	7.10
	7.10
	6.90

	Mean
	6.97
	7.03
	6.82
	7.07
	6.96
	6.98

	Range
	6.00
	6.00
	6.00
	6.00
	6.00
	6.00

	Standard Deviation
	1.72
	1.73
	1.71
	1.70
	1.11
	1.17



Based on the information provided, several conclusions can be drawn. The average customer rating across all locations and gender categories is 6.00, which is the most frequently occurring rating. The norm for customer ratings is 7, with half of the ratings above and half below this value. The mean of customer reviews is 6.97, indicating a slight leftward skew in the distribution of ratings. The customer rating range is 6.00, with the highest rating being six points higher than the lowest rating. The standard deviation of customer ratings varies marginally between gender categories and branches, with Branch A having the highest variability and the female group having the lowest variability.

In summary, the data suggests that the distribution of customer ratings is slightly left-skewed and the most common rating is 6. There is limited variability in the customer ratings across branches and gender categories.
Conclusion:
In conclusion, the analysis of the supermarket sales dataset has provided valuable insights into the company's performance, product lines, and customer demographics. The utilization of data visualization tools, such as Excel, and the application of descriptive statistics in SPSS have enabled us to identify the most profitable product line, compare the performance of the three branches, and assess the sales performance by gender. These insights can guide the company in making strategic decisions to improve overall performance and customer satisfaction.

Part 2 – 20 marks : 
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1. SPSS (Statistical Package for the Social Sciences)
Advantages:
· Advanced statistical analysis: SPSS is specifically designed for conducting complex statistical analysis, making it ideal for academic research, social science studies, and market research(Hand et.al 2001)
· User-friendly interface: SPSS has a graphical user interface that is easy to navigate, which makes it suitable for beginners and experts alike.
· Comprehensive data management: SPSS allows users to import data from multiple sources, clean it, and perform extensive data transformation.
Disadvantages:
· Cost: SPSS is a proprietary software and can be quite expensive, especially for individual users or small organizations.
· Limited visualization capabilities: Although SPSS can generate basic charts and graphs, its visualization capabilities are limited compared to Tableau.
Practical example: A researcher could use SPSS to analyze the relationship between variables in a large social science dataset, such as examining the factors that influence voter turnout in a particular election.
2. Microsoft Excel
Advantages:
· Wide adoption: Excel is widely used across various industries, making it a popular choice for basic data analysis and management tasks.
· Easy to use: Excel has a user-friendly interface, making it accessible for users with little experience in data analysis.
· Cost-effective: Excel is often included in Microsoft Office suites, making it a cost-effective option for many organizations.
Disadvantages:
· Limited statistical capabilities: Excel is not designed for advanced statistical analysis, which limits its usefulness in complex research projects.
· Scalability: Excel can struggle with large datasets, which can lead to slow performance and limited analytical capabilities.
Practical example: A small business owner could use Excel to track their monthly expenses and revenues, and create a simple visual representation of their financial performance over time(Chen et.al 2012)
3. Tableau
Advantages:
· Powerful data visualization: Tableau is specifically designed for creating interactive and visually appealing data visualizations, which can be easily shared and understood by a wide audience. (Hand, Mannila and Smyth,2001)
Disadvantages
· Cost: Tableau can be expensive, particularly for smaller organizations or individual users.
· Limited statistical capabilities: Although Tableau offers some statistical features, it is not designed for complex statistical analysis like SPSS.Practical example: A marketing analyst could use Tableau to create an interactive dashboard that displays key performance indicators (KPIs) for an online advertising campaign, making it easy to identify trends and areas for improvement(Berry and Linoff,2004)
· In conclusion, the choice between SPSS, Excel, or Tableau will largely depend on the specific needs of the users, such as the complexity of the analysis, budget constraints, and the importance of data visualization.
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b) The Data Mining Cycle refers to a series of iterative steps that guide the process of extracting valuable insights, patterns, and relationships from large datasets. It is crucial in the data mining process as it ensures a systematic and efficient approach to discovering meaningful information that can be used for decision-making and predictive modeling. The Data Mining Cycle typically consists of the following six steps:
1. Business understanding: In this stage, the main objective is to understand the problem or goal from a business perspective. This involves identifying the key stakeholders, defining the project's scope, and setting clear objectives(Berson and Smith,1997)
Example: A retail company wants to improve its targeted marketing efforts and increase customer retention. They aim to identify specific customer segments and their preferences to develop tailored marketing campaigns.
2. Data understanding: This stage involves collecting, exploring, and understanding the available data. It includes assessing data quality, identifying potential issues, and understanding the relationships between variables.
Example: The retail company collects data on customer demographics, purchase history, online browsing behavior, and customer feedback. They analyze the data to understand trends and correlations that may be relevant to their marketing goals(Fayyad et.al 1996)
3. Data preparation: In this stage, the data is cleaned, transformed, and pre-processed to make it suitable for data mining algorithms. This may involve handling missing values, removing outliers, normalizing data, and selecting relevant features.
Example: The retail company cleans the data by filling in missing values, removing duplicate entries, and encoding categorical variables. They also create new variables, such as average spending per transaction and frequency of store visits.
4. Data modeling: This step involves selecting and applying appropriate data mining techniques and algorithms to discover patterns and relationships within the data. The choice of algorithms depends on the specific objectives and the nature of the data.
Example: The retail company applies clustering algorithms, such as k-means, to segment customers based on their spending habits, demographics, and preferences. They also use association rule mining to identify common product combinations that customers purchase.
5. Model evaluation and validation: In this stage, the performance of the data mining models is assessed to ensure they meet the business objectives. This may involve measuring model accuracy, precision, recall, or other relevant metrics, and fine-tuning the model as needed(Hastie, Tishbirani and Friedman,2009)
Example: The retail company evaluates the customer segmentation model by analyzing the characteristics of each cluster and ensuring they align with their marketing goals. They may also use cross-validation or holdout samples to assess the model's performance on unseen data.
6. Deployment and monitoring: The final step is to deploy the data mining models and insights into business processes, such as marketing campaigns, and monitor their performance over time. This may involve adjusting the models as new data is collected or business objectives change.
Example: The retail company launches targeted marketing campaigns based on the customer segments identified in the data mining process. They monitor the campaigns' performance, track customer retention rates, and make adjustments as needed to improve their effectiveness.
The Data Mining Cycle is crucial for ensuring a structured and efficient approach to discovering valuable insights from data. By following these steps, organizations make better the company in terms of its business process, operations. Therefore, these it is offering to the company a crucial aspect when considering the competition. Companies that are using this it is widely known that they receive a great competitive advantage. (Chaudhuri and Dayal,1997)
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6. Gross margin % product line in rows and values: Add the "Gross Margin %" and "Product
Line" variables to the rows and values sections of the pivot table.




image8.png
T.chart gross margin %product (cum adaug chartul).png Deschideticu v & &L

Fle Home Insert Pagelayout Formulas Data Review View Help & Comments

Jx | Row Labels
c nsert Chart

0§ PivotTable Fields

Choose field

~sum of gross_margin percentage
Electronic accessories 809.5238095
Fashion accessories 847.6190476
Food and beverages 8285714286
Health and beauty 723.8095238 3-D Clustered Bar
[Home and lfestyle 761.9047619
Sports and travel 790.4761905
Grand Total 4761.904762 Customertype

Gender
Product ine

Unit price

Quantity

Tax 5%

Tot

Orag fields between are

Y fiter

3 Values
~ Sumof gross margin pe..v

Deer Layout Update

copie Invoice id per total sales | @




image9.png
8.cum modific chartul pt gross margin 4.ng

B Asoswe @)

copiel v

File Home Insert Pagelayout Formulas Data

Charts v : V3

Row Labels -1 Sum of gross_margin percentage
847.6190476
828.5714286
809.5238095
790.4761905
761.9047619
723.8095238
4761904762

4

1

2

3

Pl 2shion accessories
Bl Food and beverages
[l lectronic accessories
Bl s00rts and travel

Bl Home and lifestyle
Bl Health and beauty
{1 Grand Total
11
2
13
14
15
16
17
18
19

20
2
2
23
2
2
2%
27
2
2
30
31
32
33

Invoice id per total sales.

gross margin% per product line | @

Deschidefi cu v

Review View Help

GROSS MARGIN & PER PRODUCT LINE

(s
[rexsones,

Irsosroons]
Tooszsons,

‘8285714286,

'5a7.6190476.

Style  Color

GogianaArevescy @ &

-

© Comme

Format Data Labels

Label Options

S QO @ (b

Text Options

> Label Options
 Number
Category

General

Format Code
General

Linked to source.




image10.png
9.gross margin%product line forma finala.png Deschideti cu v

copiel v Giorgiana

File Home Insert Pagelayout Formulas Data Review View Help

chart1 7

Row Labels -1 Sum of gross_margin percentage
Fashion accessories 847.6190476

Food and beverages 828.5714286 GROSS MARGIN & PER PRODUCT LINE

Electronic accessories 809.5238095

Sports and travel 790.4761905
Home and lifestyle 761.9047619 e L e

Health and beauty 723.8095238 e w I

Grand Total 4761.904762
s [
E— (5

S [
e

B Tl Gross margin% per product line





image11.png
10.date&total sales rowsvalues.png Deschideti cu v

copiel v rgiana A Peviescu (@8

Page Layout Formulas Data

fx || Row Labels

Jsum of Total
1/13/2019 251.204
114/2019 39666165
1/15/2019 5944.26
1/16/2019 289,082
1/17/2019 3142755
1182019 27804735 .
11902019 49147245 axs%
1/20/2019 3655.449 5 Tout

81212000 2392.0995 7 Date
12202019 17047695 Time
1232019 59941875 Payment
1/2¢/2019 54020505
1/25/2019 4700367
1/26/2019 4575125
1/27/2019 4635.897
1282019 49997115
12902019 35165655 T B Colum
1/30/2019 2558.262
131/2019 52324965
2/13/2019 934.2375
271422009 2450.0915
27152019 6830.7855
2/16/2019 2503.767
21700 s299.5705
271872009 1496.0295 Sumof Total
2/19/2019 428119
272072019 2706417
2212000 1393.7385
22202000 24423105
2/23/2019 2339589

Unitprice

Quantity

i percentage:

Drag felds between areas belo

3 Values





image12.png
10.Adding Date & Total Sales to rows and values: Add the "Date" and "Total Sales" variables to
the rows and values sections of the pivot table.
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b) With the help of Slicers and Filter Connections on the Dashboard, or the IF Clauses,
@ Discuss the most profitable product line.
(>ii) Discuss the performance of Branches A, B and C

(iii)  Discuss the sales performance by gender.
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¢) To find the mode, median, mean, range, and standard deviation of customer ratings using
SPSS, we can follow these steps:
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1. Open SPSS and create a new data file.

2. Enter the data provided in the question into the SPSS data editor.
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5. Click the "Statistics" button, and then select "Mean", "Median", and "Mode" from the list
of options.

6. Click the "Continue" button, and then click the "Charts" button if you want to create a
histogram of the data.

6. Click the "OK" button to run the analysis.
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a) Discuss the advantages and disadvantages of using SPSS, Excel or Tableau using
relevant practical examples.
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b)Explain the meaning and importance of Data Mining Cycle with examples.
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