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[bookmark: _Toc131076338]Introduction
This report shows the possibilities of Excel and SPSS for data analysis.

[bookmark: _Toc131076339]Supermarket sales report and dashboard
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Fig.1 Total sales per Invoice ID
Figure 1 shows the total sales per invoice ID. 
How it’s created: 
1. Select any cell in the supermarket sales data table.
2. From Insert tab select Pivot Chart
3. In PivotTable Fields select Invoice ID and add it in Rows window, select Totals field and add it in Values window.
4. By default, the chart type is Column. To change it to Line type, select the chart, go to the Design panel and choose Change Chart Type. Choose Stacked Line type.
The data showed in the figure doesn’t give any valuable information for the company. The management team needs to refine the requirements for analysis.
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[bookmark: _Hlk131072014]Fig.2 Sum and average gross margin percent per product line
Figure 2 shows the sum and average margin percent per product line. 
How it’s created: 
1. Select any cell in the supermarket sales data table.
2. From Insert tab select Pivot Chart
3. In PivotTable Fields select Gross margin percent and add it in Values window, select Product line field and add it in Rows window.
4. By default, the chart type is Column. To change it to Line type, select the chart, go to the Design panel and choose Change Chart Type. Choose Pie type.
from a business analysis perspective, the data shown in the figure doesn’t give any valuable information for the company. In practice the sum of gross margin is not used as it is a wrong metric, because gross margin is calculated as an avarage not as a sum. It is not possible to have more than 100% gross margin but the sum calculation is showing excally that. 
By definition gross margin is calculated by the following formula:
Gross Margin=Net Sales−COGS
Analising the avarage gross margin percent on the figure is showing that is equal for all product lines which is wrong if we follow the given formula. Management and bussines inteligente teams have to review the data minig procces and try to find where the error comes from. 
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Fig.3 Sum of total sales per month and date
Figure 3 shows the sum of total sales per month and date 
How it’s created: 
1. Select any cell in the supermarket sales data table.
2. From Insert tab select Pivot Chart
3. In PivotTable Fields select Total and add it in Values window, select Date field and add it in Rows window. Excel automatically split the date to months and dates.
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Fig.4 Sum of total sales per date
By observing the total sales per date, it is found that some dates are in the pivot table are missing in the supermarket sales table. Analysing the data it has been found that some of the dates are stored as a text and not as a number which is the default format of Excel for the date format
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Fig. 5 Detailed report for date 03.01.2019
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Fig. 6 Supermarket sales date sorted by date
Sorting the supermarket sales by date will hide the rows where date is stored as text. 
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Fig. 7 Converting dates to numbers.
To correct the error in the data the dates needs to be converted to numbers and then converted back to short date format as shown on Fig. 7 and Fig. 8
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Fig. 8 Convert to short date
We find the average and total of COGS
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Fig. 9 Sum and avarage COGS
Figure 9 shows the sum and of COGS 
It is created following the same algorithm as previous pivot charts. To calculate the average click on the Pivot table options choose the field settings for the active fields and select average.
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Fig. 10 Field options
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Fig. 11 Avarage customer rating per product line
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Fig. 12 Dashboard supermarket sales performance
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Fig. 13 Dashboard supermarket sales performance of cash payment method
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Fig. 14 Dashboard supermarket sales performance of Credit card payment method
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Fig. 15 Dashboard supermarket sales performance of Ewallet payment method
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Fig. 16 Dashboard supermarket sales performance of Branch A
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Fig. 17 Dashboard supermarket sales performance of Branch B
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Fig. 18 Dashboard supermarket sales performance of Branch C
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Fig. 19 Dashboard supermarket sales performance by Gender Female
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Fig. 19 Dashboard supermarket sales performance by Gender Male

[bookmark: _Toc131076340]Discussion the most profitable product line by Payment.

	Product Line / Payment Method
	Sum of gross income

	Electronic accessories
	2,588

	Cash
	987

	Credit card
	735

	Ewallet
	866

	Fashion accessories
	2,586

	Cash
	839

	Credit card
	825

	Ewallet
	922

	Food and beverages
	2,674

	Cash
	915

	Credit card
	964

	Ewallet
	795

	Health and beauty
	2,343

	Cash
	819

	Credit card
	760

	Ewallet
	764

	Home and lifestyle
	2,565

	Cash
	885

	Credit card
	666

	Ewallet
	1,014

	Sports and travel
	2,625

	Cash
	899

	Credit card
	848

	Ewallet
	878

	Grand Total
	15,379


Table 1. Payment method per product line gross income totals
Table 1 is an extraction from the supermarket sales date which show the gross income totals for each payment method by product line. The results in the table shows that home and lifestyle product line is the most profitable product line in terms of total gross income, with a total of $2,565, followed by Sports and travel with a total gross income of $2,625. On the other hand, Health and beauty has the lowest total gross income of $2,343.
Ewallet payment method is the most profitable payment method across all product lines, with a total gross income of $4,347. Credit card payment method comes second with a total gross income of $3,041, and cash payment method comes last with a total gross income of $2,990.
Among the different product lines, the highest gross income from Ewallet payment method is in Home and lifestyle with $1,014, followed by Sports and travel with $878. On the other hand, the lowest gross income from Ewallet payment method is in Health and beauty with $764.
In terms of Credit card payment method, the highest gross income is in Sports and travel with $848, followed by Food and beverages with $964. The lowest gross income from Credit card payment method is in Home and lifestyle with $666.
Cash payment method contributes the least to the total gross income of all product lines, and the highest gross income from Cash payment method is in Electronic accessories with $987, followed by Fashion accessories with $839. The lowest gross income from Cash payment method is in Health and beauty with $819.
In summary, while Home and lifestyle is the most profitable product line by payment method, the highest gross income overall comes from Sports and travel. Furthermore, Ewallet payment method is the most profitable payment method across all product lines.









[bookmark: _Toc131076341]Discussion of the performance of Branches A, B and C

	Branch / Month
	Sum of gross income
	Sum of Total

	A
	5057.1605
	106200.3705

	Jan
	1841.9585
	38681.1285

	Feb
	1421.9105
	29860.1205

	Mar
	1793.2915
	37659.1215

	B
	5057.032
	106197.672

	Jan
	1770.2885
	37176.0585

	Feb
	1639.251
	34424.271

	Mar
	1647.4925
	34597.3425

	C
	5265.1765
	110568.7065

	Jan
	1925.461
	40434.681

	Feb
	1568.3325
	32934.9825

	Mar
	1771.383
	37199.043

	Grand Total
	15379.369
	322966.749


Table 2. Branches performance per months
Table 2 is an extraction of the supermarket sales date which is showing the performance of the three branches A, B and C through the three months using the total sum of gross income and total sales for the period and the analysis is as follow:
Total Gross Income: Branch C had the highest total gross income with $5,265.1765, followed by Branch A with $5,057.1605, and Branch B with $5,057.032. According to the service-profit chain theory proposed by Heskett, Jones, Loveman, Sasser, and Schlesinger (1994), the financial performance of a service organization is closely linked to the quality of its service delivery. High-quality service can lead to increased customer satisfaction and loyalty, resulting in higher revenues and profits. Based on this theory, it can be inferred that Branch C may have provided a better customer experience compared to Branches A and B, leading to higher gross income.
Monthly Gross Income: In January, Branch C had the highest monthly gross income with $1,925.461, followed by Branch A with $1,841.9585, and Branch B with $1,770.2885. In February, Branch A had the highest monthly gross income with $1,421.9105, followed by Branch B with $1,639.251, and Branch C with $1,568.3325. In March, Branch C had the highest monthly gross income with $1,771.383, followed by Branch A with $1,793.2915, and Branch B with $1,647.4925.
The variation in monthly gross income among the branches could be due to factors such as seasonality, competition, and customer behaviour. For instance, Branch A's higher performance in February could be attributed to Valentine's Day, which typically sees a surge in spending on gifts and other items. Meanwhile, Branch C's higher performance in March could be due to the end of the financial year, where customers may have been more active in making purchases. According to the consumer behaviour theory, customers' decision-making processes are influenced by various factors, such as personal, social, and situational factors (Solomon, 2019). These factors can impact how customers behave and spend their money, thereby affecting the performance of businesses.
Total Performance: Branch C had the highest total performance with $110,568.7065, followed by Branch A with $106,200.3705, and Branch B with $106,197.672. The service-profit chain theory also suggests that there is a positive relationship between customer satisfaction and business performance, where satisfied customers lead to higher profits and performance (Heskett et al., 1994). Therefore, it can be inferred that Branch C may have provided better service delivery and customer experiences, leading to higher overall performance.
In summary, the performance of each branch can be attributed to various factors, such as quality of service delivery, seasonality, competition, and customer behaviour. The service-profit chain theory and consumer behaviour theory provide useful frameworks to understand how these factors impact business performance. Further research could investigate the specific strategies and practices employed by each branch to improve service quality and customer experience, and how these strategies can be replicated across other branches to achieve consistent high performance.
[bookmark: _Toc131076342]Discussion of the sales performance by gender

	Gender / Month / Branch
	Sum of Total
	Sum of gross income

	Female
	167882.925
	7994.425

	Jan
	
	

	A
	17419.941
	829.521

	B
	18501.084
	881.004

	C
	23217.957
	1105.617

	Feb
	
	

	A
	15751.533
	750.073

	B
	19676.874
	936.994

	C
	20907.1485
	995.5785

	Mar
	
	

	A
	20097.693
	957.033

	B
	14750.337
	702.397

	C
	17560.3575
	836.2075

	Male
	155083.824
	7384.944

	Jan
	
	

	A
	21261.1875
	1012.4375

	B
	18674.9745
	889.2845

	C
	17216.724
	819.844

	Feb
	
	

	A
	14108.5875
	671.8375

	B
	14747.397
	702.257

	C
	12027.834
	572.754

	Mar
	
	

	A
	17561.4285
	836.2585

	B
	19847.0055
	945.0955

	C
	19638.6855
	935.1755

	Grand Total
	322966.749
	15379.369


Table 3. Performance by gender
The given data provides insights into the sales performance by gender. According to the data, the total sales for females and males are 167882.925 and 155083.824 respectively. It is evident that males have a slightly higher sales volume than females.
One possible explanation for this difference in sales performance could be the difference in purchase behavior between males and females. Research has shown that males and females have different shopping behaviors and attitudes towards shopping (Lee & Park, 2015). Males are more likely to make impulsive purchases and are less price-sensitive than females. On the other hand, females tend to be more selective and considerate when making purchases.
Another possible explanation for the difference in sales performance could be the product preferences of males and females. Research has shown that males and females have different preferences for product attributes such as color, design, and functionality (Acar & Polonsky, 2018). Therefore, the product offerings of a company may attract one gender more than the other, which could impact sales performance.
In order to improve sales performance, companies can develop marketing strategies that target the specific needs and preferences of each gender. For instance, companies can develop targeted marketing campaigns that focus on the product attributes that are more appealing to each gender. Additionally, companies can tailor their pricing and promotion strategies to match the shopping behaviors of each gender.
In conclusion, the difference in sales performance by gender could be attributed to a variety of factors, including purchase behavior and product preferences. By understanding these factors and developing targeted marketing strategies, companies can improve their sales performance and increase revenue.
[bookmark: _Toc131076343]Discuss the advantages and disadvantages of using SPSS and Excel using relevant practical examples.
SPSS (Statistical Package for Social Sciences) and Excel are two popular tools used for data analysis in research. Although both tools have their advantages and disadvantages, the choice of tool depends on the nature of the research and the type of data analysis required. In this essay, we will explore the advantages and disadvantages of using SPSS and Excel with relevant practical examples from academic resources.


[bookmark: _Toc131076344]Advantages of using SPSS

One of the major advantages of using SPSS is its ability to handle complex statistical analyses, such as factor analysis, regression analysis, and ANOVA. SPSS has a user-friendly interface that allows researchers to analyze large data sets efficiently. For instance, a study by Njoroge et al. (2019) on the factors that influence mobile banking adoption in Kenya used SPSS to analyze data from a sample of 413 respondents. The researchers used descriptive statistics, factor analysis, and logistic regression analysis to identify the factors that influence mobile banking adoption. The results showed that perceived usefulness, perceived ease of use, and perceived risk were significant predictors of mobile banking adoption.

Another advantage of using SPSS is its ability to generate high-quality graphical representations of data, such as histograms, scatterplots, and box plots. The graphical representations can help researchers to visualize the patterns and trends in the data, which can inform the interpretation of results. For example, in a study by Mohammadpour et al. (2021) on the relationship between emotional intelligence and job performance, the researchers used SPSS to generate scatterplots and regression analysis. The results showed a significant positive relationship between emotional intelligence and job performance.

[bookmark: _Toc131076345]Disadvantages of using SPSS

One of the major disadvantages of using SPSS is its high cost, which may limit access to the tool for some researchers. Another disadvantage is its steep learning curve, which may require researchers to undergo extensive training to use the tool effectively. Additionally, SPSS has limited flexibility in data cleaning and preparation, which may require additional software or programming skills to handle complex data sets. For instance, a study by Lajoie et al. (2019) on the effect of social media on consumer purchase behavior used SPSS to analyze data from a sample of 153 respondents. The researchers found that the data required extensive cleaning and transformation before analysis, which required additional programming skills.

[bookmark: _Toc131076346]Advantages of using Excel

Excel is a widely available tool that is easy to use and does not require extensive training. It is a versatile tool that can handle basic statistical analyses, such as descriptive statistics, t-tests, and correlation analysis. For instance, a study by Chen et al. (2020) on the relationship between personality traits and academic performance used Excel to analyze data from a sample of 219 undergraduate students. The researchers used descriptive statistics and correlation analysis to identify the significant predictors of academic performance. The results showed that conscientiousness and emotional stability were positively related to academic performance.

Another advantage of using Excel is its flexibility in data cleaning and preparation. Excel allows researchers to manipulate and transform data sets easily, which can save time and effort. Additionally, Excel allows researchers to create customized graphs and charts, which can enhance the visualization of data. For example, in a study by Bagheri et al. (2019) on the relationship between organizational justice and organizational citizenship behavior, the researchers used Excel to create customized stacked bar charts. The results showed that employees who perceived high levels of organizational justice exhibited higher levels of organizational citizenship behavior.

[bookmark: _Toc131076347]Disadvantages of using Excel

One of the major disadvantages of using Excel is its limited ability to handle complex statistical analyses, such as multivariate regression analysis and factor analysis. Excel also has limited ability to handle large data sets, which may result in slow processing and increased risk of errors. Additionally, Excel does not have advanced features for data mining and machine learning.

[bookmark: _Toc131076348]Explain the meaning and importance of Data Mining Cycle with examples
Data mining is the process of extracting valuable information or patterns from large datasets. The data mining cycle is a series of steps that help to guide this process. The cycle typically includes six stages: problem definition, data exploration, data preparation, modeling, evaluation, and deployment.
1.	Problem Definition: The first stage of the data mining cycle is problem definition. In this stage, the data mining team identifies the business problem they want to solve and the goals they want to achieve. For example, a retailer may want to improve customer retention by identifying the factors that influence customer loyalty.
2.	Data Exploration: In the second stage, data exploration, the team looks at the available data to understand its quality and characteristics. They may identify patterns or anomalies in the data that could be relevant to the problem they are trying to solve. For example, the retailer may look at sales data to identify trends in customer purchases.
3.	Data Preparation: In the third stage, data preparation, the team cleans and preprocesses the data to prepare it for modeling. This may include removing missing values, transforming variables, or normalizing the data. For example, the retailer may remove duplicates from the customer purchase data.
4.	Modelling: In the fourth stage, modelling, the team selects a data mining algorithm to apply to the prepared data. This algorithm is used to extract patterns or relationships from the data that are relevant to the business problem. For example, the retailer may use a clustering algorithm to group customers based on their purchasing behaviour.
5.	Evaluation: In the fifth stage, evaluation, the team evaluates the results of the modelling process to determine whether they are accurate and useful. This may involve testing the model on a holdout dataset or using cross-validation techniques. For example, the retailer may evaluate the clustering model to determine whether the groups identified by the algorithm are meaningful and useful for understanding customer behaviour.
6.	Deployment: In the final stage, deployment, the team deploys the model in a production environment, making it available to the end-users who will use it to solve the business problem. For example, the retailer may use the clustering model to target marketing campaigns to specific customer segments.
The data mining cycle is important because it provides a structured approach to extracting value from large datasets. By following the cycle, the data mining team can ensure that they are solving the right business problem, using high-quality data, applying the right algorithms, and evaluating the results accurately. The cycle also helps to ensure that the insights generated from data mining are deployed in a way that adds value to the business.
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Cash

Credit card

Ewallet

©Health and beauty
Cash
Credit card
Ewallet

SHome and lifestyle
Cash
Credit card
Ewallet

Ssports and travel
Cash
Credit card
Ewallet

Grand Total

May v

~|Sum of gross income

2,588
987
735
866

2,586
839
825
922

2,674
915
964
795

2,343
819
760
764

2,565
885
666

1014

2,625
899
848
878

15,379
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