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[bookmark: _Toc161944337]Introduction
The present report is going to emphasise the different perspectives of data handling and business intelligence. The Part 1 section consists of a business development process by sales trends, most purchased products, profitable segment customers, and the areas of improvement. The Second part of this report will discuss a survey containing school students’ data. In this section, male and female students, the mean and median of the qualified and not qualified students for lunch will be analysed by SPSS.
[bookmark: _Toc161944338][bookmark: _g1cn7cfnipha]Part-1
[bookmark: _Toc161944339][bookmark: _fz6qebfrrv5q]Data Pre-Processing and Data Transformation
According to Nambiar and Mundra (2022), data transformation is an important step before performing data analysis operations. The main objective of data transformation is to find missing values and outliers present in the dataset. However, there are many blank fields repetition of the records, and spelling mistakes present in the raw dataset which are required to be modified before performing data analysis operations (Sufi, 2023). In the UK-based e-commerce dataset, there is product sales information which contains the date of the sale, name of the products, selling price, and quantity of the products sold. Customer ID, transaction ID, and name of the country where the selling options are taking place. The year of the data is 2019. It is seen that there are data entry mistakes where months are entered in terms of text format as well as in terms of MM-DD-YYYY format. In order to perform the data analysis operation all fields must be converted into a single format. For instance, the sales record is inserted for the month of November in the format of “ 9/11/2019’ which is converted into “November”- textual format. On the other hand data sales records are inserted for the month of ‘January’ as well as “1/12/2019”. These two are combined into a single textual format “January” for the simplicity of the analysis. This task is performed with all other fields associated with the month. It helps to find the sales trend with respect to the month. The blank fields and missing data fields are omitted from the main data source and they are treated as outliers. 





Data Transformation Tools: Excel Filter Option and conditional format option. 
[bookmark: _Toc161944340][bookmark: _fm6xf9pb2fyl]Data Analysis 
Descriptive Statistics 
	Descriptive Statistics
	Price
	Quantity

	Mean
	8.01
	8.45

	Standard Error
	0.01
	1.76

	Median
	6.19
	3.00

	Mode
	6.19
	1.00

	Standard Deviation
	3.46
	450.99

	Sample Variance
	11.95
	203391.17

	Kurtosis
	198.38
	31758.16

	Skewness
	6.16
	0.28

	Range
	174.24
	161990.00

	Minimum
	5.13
	-80995.00

	Maximum
	179.37
	80995.00

	Sum
	524879.89
	553873.00

	Count
	65535.00
	65535.00



Table-1: Descriptive Statistics 
(Source: Self-Created)
The standard error (SE) value for the price data is 0.01 and that for the quantity is 1.76. Hence, price data is a better sample from the population than the quantity data as it contains less SE value. The price data for the company is less dispersive with respect to the central mean tendency (SD: 3.46) than the quantity data (SD: 450.99). The value of the skewness ensures the orientation of the data with respect to the central mean. For instance, the skewness of the price data is +6.16 which means it is right-sided with respect to the central mean. The value of the skewness for price data is 0.28 and it is also right side orientation. However, as the value of quantity data has the least value and is almost equal to zero (0.28), the data is more normally distributed than the price data. 
[bookmark: _Toc161944341][bookmark: _c6ca2ic29bq2]Data Visualisation
1. Chart-1: Sales Trend Over the Month
Type of chart: Line Chart 
Excel Function: Pivot Table
Year: 2019
Maximum Sales Trending Month: November 
Minimum Sales Trending Month: April 
Maximum product quantity and sum value: 3, 24,753
Minimum product quantity and sum value: 12,381
[image: ]
Figure 1: Sales trend over the month
(Source: Self-Created)
In the figure-1 it is seen that the sales trend is maximum for the month of November having a quantity of the product sold at 3, 24,753. However, in the month of April, there is a minimum sale trend having a product quantity value of 12,381. Hence, it can be stated that for the UK-based online e-commerce, the sales trend is quite lower at the beginning of the year. On the other hand, the company has a good sales trend during the end of the year. The maximum sales revenue as well as operating profit for the company can be earned during the end of the year whereas at the beginning of the year, the company cannot earn a sufficient amount of revenue and profit with respect to the operating cost. 
2. Chart-2:  Most Frequency Purchased Product 
Type of chart: Radar Graph
Excel Function: Excel Pivot Table 
Filter Option: Top 10 purchased products. 
Year: 2019
Most frequently Purchased products
· “Hot Water Bottle Keep Calm”
· “Paper Chain Kit 50’S Christmas”
· “Rabbit Night Light” 
[image: ]
Figure 2: Most Frequency Purchased Product 
(Source: Self-Created)
In Figure 2, it is evaluated that in the top 10 list for the company, there are a total of three major product segments which helps the company to earn a maximum amount of sales revenue. Those products are Hot Water Bottle Keep Calm (2161)” Paper Chain Kit 50’S Christmas (2746)”, and “Rabbit Night Light (2876)”. It can also be evaluated that during the time of Christmas, the sales revenue for the company increases in terms of gifts (2746) and home decor (2876). These are the major product segments which bring the highest revenue for the company.
3. Chart-3:  Product Purchased Per Transaction
Type of chart: Line Chart
Excel Function: Excel Pivot Table 
Filter Option: Top 10 purchased products and transactions.
Year: 2019
[image: ]
Figure 3: Product Purchased Per Transaction
(Source: Self-Created)
The above graphical representation in Figure 3 shows that there are three major segments of the transaction ID which are associated with product purchased per transaction. For instance, the number of products purchased with the Transaction ID “581219” is 747 which is the maximum in the top 10 list. The number of the products purchased with the Transaction ID “581492” is 730 and the Transaction ID “580729” are 720. 
4. Chart-4:  Most Profitable Segment of Customers 
Type of chart: Bar Graph
Excel Function: Excel Pivot Table 
Filter Option: Top 10 purchased products and transactions.
Year: 2019
[image: ]
Figure 4: Most Profitable Segment of Customers 
(Source: Self-Created)
It is seen from the figure that the company sells “Paper Chain Kit 50’S Christmas’ at a higher level and earns a total revenue of GBP 2745.4 for the year 2019. Moreover, “Paper Chain Kit Vintage Christmas” has sold with a total revenue of GBP 1995.41. The “Rabbit Night Light” products have sold with a total revenue of GBP 2875.65 which is the maximum. The products named “Hot Water Bottle Tea and Sympathy” have been sold with a revenue of GBP 2161.00. The total revenue earned by selling the “Cream Hanging Heart T-light Holder” is GBP 1643.19 and that for the “Hand Warmer Owl Design” is GBP 1572.26. However, by selling the “Popcorn Holder” the company earns a total of GBP 1555.81 in revenue. It means that the company has two major product segments retail and home decor which help to earn a considerable amount of revenue. 
[image: ]
Figure 5: Country-Wise Segmentation
(Source: Self-Created)
The maximum customers for the company belong to the country of the United Kingdom which helps to generate revenue of GBP 4, 75,276.8. The revenue generated from the countries EIRE, France, Germany, and Austria is GBP 7263.28, GBP 7893.22, GBP 7369.25, and GBP 7937.83 respectively. It means for the company the most profitable segment for the customers is situated in the United Kingdom. 

5. Proposed Business Strategies to Gain More Profit
The UK-based e-commerce business can increase its revenue and profit generation in a large amount if it continues its business in the United Kingdom. As is seen from the above analysis the maximum revenue (GBP 4, 75,276.8) is generated only from the United Kingdom than the other countries. Moreover, the least amount (appendix-1) of revenue generation is seen in Australia (GBP 49.52), Sweden (GBP 90.42), and the Czech Republic (GBP 23.52). Hence, the company is required to shut down its business in those countries and should invest that capital in the United Kingdom unit. It is evident that the integration of new innovations and technology enhances the business output to a greater extent (Malenkov et al., 2021). Moreover, it is also seen that this company has a strong point in retail and home decor commodities which help them to earn more revenue. In spite of investing more in those countries is not a good idea for the company as they generate a low amount of revenue. Hence, the company needs to invest more in those countries where the maximum amount of revenue is generated. 
Environmental Sustainable Approach 
The company has a good segment in stationary products which are useful for children for educational purposes. For instance, by selling “Paper Chain Kit 50’S Christmas’, the company warns a total of GBP 2745.4 for the year 2019. Moreover, by selling “Rabbit Night Light” the company also earns a higher amount of revenue of GBP 2875.65. Hence, the company may adopt the sustainable approach in bottle components with less carbon footprint data. It enhances the company’s perspective in two ways. Firstly, the eco-friendly product saves the environment from carbon pollutants and it is evident that customers always prefer such businesses that provide emphasis on environmentally sustainable features (Shubbar et al., 2021). Thus, a larger number of customers can be enlisted with the business.  However, it also encourages the “NetZero’ for business which is an essential class by the government of the UK (Hodgkin and Rutter, 2021). 
Safe Transactions for customers 
It is also desirable to keep the transaction safe for the customer without any online breaches. In most cases, customers prefer to buy commodities from online retail stores by initiating online transactions (Kleisiari et al., 2021). It is quite challenging to secure customers’ information in online mediums from malware attacks (Summerlin and Powell, 2022). A smoother payment gateway can help customers to feel safe while they disburse the amount after purchasing the products. 
Digital Promotion
Digital Promotion by online platforms like Google AdSense, Meta, and X (former twitter) in the United Kingdom can help the company to grab more customers’ attention. Customers can read the product reviews and ratings about a particular product before initiating the purchase actions. In this case, the company needs to be aware to reduce the spam attack and false comments on the product review (Đurđević et al., 2022.). Unnecessary reviews can deprive customers of buying the products. It is also seen from the analysis that the company is currently engaged with a large variety of products. Hence, the integration of a digital catalogue for the customers is a beneficial point for the company. In this case, Big Data Analytics tools and Artificial intelligence (AI) can be used (Thayyib et al., 2023). The AI helps to generate customers’ tailored products to display in front of them based on their past search history. Hence, customers do not need to search for their desired product by investing a large amount of time. 
Suppliers and Distributors for the company
The cost and procedures associated with international suppliers and distributors are more complex than the local place. However, from the above analysis, it is seen that the highest amount of revenue generation has taken place in the United Kingdom for the company. On the other hand Australia, the Czech Republic, and Sweden have the least domain for the company for earning revenue. Hence, if the company stops investing in those countries then it would be profitable for the company. The high amount of paperwork and high cost are associated with international logistics movement (Debnath et al., 2023). On the other hand, the company can invest that capital in its own place United Kingdom to bring more innovation to its existing products. 
Pre-sales and Post-sales Service
It is discussed that the implementation of digital social media in product promotions plays an important role in displaying the products to the targeted customers. However, customers read the product description and importance along with the reviews of other customers who bought the same products earlier (Wu and Lu, 2023). However, the company should enhance its post-sales service in order to mitigate customers’ queries. During peak time (November), a large amount of customers come with their queries and in this case, AI-operated Chabot can initially solve the customer's queries with their canned responses (Pei et al., 2021). A business model with good pre-sales and post-sales service can attract more numbers of customers and AI Chabot can reduce the operating time while handling a large amount of customers’ queries. 
[bookmark: _Toc161944342][bookmark: _foo44fu3xthg]Part-2
[bookmark: _Toc161944343]1. Number of male and Female Students
Number of male students: 1056
Number of Female Students: 1077
	Gender

	 
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Female
	1077
	50.5
	50.5
	50.5

	
	Male
	1056
	49.5
	49.5
	100.0

	
	Total
	2133
	100.0
	100.0
	 



Table 2:  Number of male and Female Students
(Source: Self-Created)
[image: ]
Figure 7: Number of male and Female Students
(Source: Self-Created)
2. [bookmark: _Toc161944344]Number of students who qualify or do not qualify for reduced/ free lunch 

	Lunch

	 
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Do not Qualify
	1215
	57.0
	57.0
	57.0

	
	Qualify for reduced/free lunch
	918
	43.0
	43.0
	100.0

	
	Total
	2133
	100.0
	100.0
	 



Table 2: Number of students who qualify or do not qualify for reduced/ free lunch 
(Source: Self-Created)
[image: ]
Figure 7: Bar Graph for qualify and do not qualify for lunch students
(Source: Self-Created)




3. [bookmark: _Toc161944345]Mean and Median number of students who qualify and do not qualify for free/reduced lunch
	Statistics

	 
	Lunch
	Pre-test
	Post-test

	N
	Valid
	2133
	2133
	2133

	
	Missing
	0
	0
	0

	Mean
	1.43
	54.96
	67.10

	Median
	1.00
	56.00
	68.00



Table 3: Mean and Median value of qualified and not qualified students
(Source: Self-Created)
[bookmark: _Toc161944346]4. K-means Clustering (SPSS)
Number of the Clusters: 2.
Number of iterations: 10
Cluster-1: Lower Pre-test and Post-Test Score and higher “Lunch” Z-score.
Cluster-2: Higher Pre-test and Post-test Score and Lower “Lunch” Z-score.
	Initial Cluster Centres

	 
	Cluster

	
	1
	2

	Zscore(School_setting)
	1.02624
	1.02624

	Zscore(School_type)
	.59003
	-1.69405

	Zscore(Teaching_method)
	.74382
	-1.34378

	Zscore(Student_No)
	1.23046
	-1.37070

	Zscore(Lunch)
	1.15018
	-.86902

	Zscore(Pretest)
	-2.35609
	2.80497

	Zscore(Posttest)
	-2.29518
	2.35206




	Iteration Historya

	Iteration
	Change in Cluster Centres

	
	1
	2

	1
	2.759
	3.116

	2
	.135
	.146

	3
	.066
	.070

	4
	.033
	.035

	5
	.039
	.040

	6
	.018
	.018

	7
	.013
	.013

	8
	.015
	.015

	9
	.012
	.012

	10
	.027
	.026

	a. Iterations stopped because the maximum number of iterations was performed. Iterations failed to converge. The maximum absolute coordinate change for any centre is .016. The current iteration is 10. The minimum distance between nitial centres is 8.286.



	Number of Cases in each Cluster

	Cluster
	1
	1034.000

	
	2
	1099.000

	Valid
	2133.000

	Missing
	.000



	Final Cluster Centres

	 
	Cluster

	
	1
	2

	Zscore(School_setting)
	.31326
	-.29474

	Zscore(School_type)
	.47737
	-.44913

	Zscore(Teaching_method)
	.21486
	-.20215

	Zscore(Student_No)
	.69326
	-.65225

	Zscore(Lunch)
	.63659
	-.59894

	Zscore(Pretest)
	-.77341
	.72766

	Zscore(Posttest)
	-.78477
	.73836


 Table 4:  K-mean Clustering Table and Results
(Source: Self-Created)



	ANOVA

	 
	Cluster
	Error
	F
	Sig.

	
	Mean Square
	df
	Mean Square
	df
	
	

	Zscore(School_setting)
	196.939
	1
	.908
	2131
	216.881
	.000

	Zscore(School_type)
	457.320
	1
	.786
	2131
	581.932
	.000

	Zscore(Teaching_method)
	92.643
	1
	.957
	2131
	96.806
	.000

	Zscore(Student_No)
	964.500
	1
	.548
	2131
	1760.470
	.000

	Zscore(Lunch)
	813.267
	1
	.619
	2131
	1314.195
	.000

	Zscore(Pretest)
	1200.407
	1
	.437
	2131
	2745.905
	.000

	Zscore(Posttest)
	1235.958
	1
	.420
	2131
	2939.400
	.000

	The F tests should be used only for descriptive purposes because the clusters have been chosen to maximize the differences among cases in different clusters. The observed significance levels are not corrected for this and thus cannot be interpreted as tests of the hypothesis that the cluster means are equal.


 Table 5:  ANOVA Results
(Source: Self-Created)
The level of confidence is 95% and hence, the level of significance is 5% or 0.05. Hence, variables are statistically significant if the p-value (sig. value) is less than 0.05. It is seen from the ANOVA table that school setting, type of school, teaching, method, student numbers, lunch, and pre-test & post-test scores are statically significant (p-value < 0.05). 
[image: ]
Figure 8: K-mean Cluster Results
(Source: Self-Created)
There are two clusters made by means of SPSS. It is clear from the final cluster centres that two different segments are made depending on the pre-test and post-test results for reduced/free lunch for the students. In cluster-1, this is the segment of the students who have high Z-scores for lunch with negative Z-score pre-test and post-test scores. In the cluster, this is the segment of the students who have positive z-scores of pre-test and post-test scores but with negative lunch Z-scores. 
[bookmark: _Toc161944347][bookmark: _qvk1xpq2ug0c]5. Advantages and Disadvantages
Advantages of using SPSS
1. SPSS has a user-friendly interface that allows users to efficiently perform data handling tasks such as data entry, data cleaning, and data analysis. 
2. SPSS gives users tools to apply methods to data in different ways (Bany et al., 2022). This software can do regression analysis, factoring chi-square test to predict variables and create new variables by selecting or merging the existing value. 
3. SPSS is a package of program that allows users to conduct different types of analysis such as t-tests, ANOVA tests, etc. 
4. It also has the function that generating procedures of complex statistics such as factor and cluster analysis. 
Disadvantages of using SPSS
1. SPSS may lack flexibility and sophistication over other tools like R or Python. Users with intricate or specific analyses may feel depleted of some functions and offers from software like SPSS.
2. SPSS can be used in the stage of decreasing sample size due to the necessity of more output data or requiring extensive sources. 
Advantages of using Excel
1. Excel is a very user-friendly interface and allows users to perform various tasks like calculation, data analysis, and charting.
2. Excel gives powerful tools to users for data analysis, including formulas, functions, pivot tables, and charts, assisting in comprehensive data interpretation (Ullah et al., 2022). 
3. It provides various charting options and helps the users to represent data for better understanding and visual presentation. 
Disadvantages of using Excel
1. The flexibility of Excel is limited in the context of handling large sets of data, thus performance and data integrity issues are common.
2. Multiple versions of this could create inaccurate output, especially in a spreadsheet whose processes are quite complicated.
3. Excel file risks such as lacking robust security features may have no protection against unauthorised access, data breaches, or data corruption.
[bookmark: _Toc161944348][bookmark: _7aapt7jki6p7]Conclusion
This report analyses the various directions such as sales trends, and most purchased products by Excel smoothly. Different aspects of school datasets also be analysed such as frequency table, ANOVA test, and clustering by SPSS software. 
[bookmark: _50thfvhbaioq][bookmark: _50thfvhbaioq]
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