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[bookmark: _Toc165579062]Introduction 
The project report "Sales Analysis: The study paper "E-commerce Company and Student Survey Data" claims to include e-commerce revenue and high school students' survey findings. The study identifies data patterns, regularities, and correlations to support company plans and choices.
This report serves two purposes. First, utilize Microsoft Excel for e-commerce sales data, then SPSS for student survey data. Sales data may illuminate student buying patterns, while survey data might reveal student preferences and behaviors.
Data analysis helps business and education organizations make numbers-based choices, uncover opportunities, and improve efficiency. Data analysis may help businesses segment customers, optimize pricing, and enhance supply chain management. Data analysis helps educators identify instructional methods, student performance, and curriculum design issues. The next sections will explain the e-commerce sales data and student survey data analysis techniques, findings, and suggestions.
[bookmark: _Toc165579063]Part 1: Analysis of E-commerce Sales Data
[bookmark: _Toc165579064]1.1 Context and Content 
As stated by Bell, Bryman, and Harley (2022), e-commerce, which is seen as a disruptive factor in modern business, has fundamentally changed the business-to-consumer relationship. It has ushered in a plethora of online sales that have necessitated a better grasp of the sales data for timely decision-making. In this article, we analyze e-commerce sales data to uncover the trends, patterns, and areas for improvement.
The chosen dataset consists of 10,000 rows and 12 columns, covering numerous areas of sales transactions including Order ID, Customer ID, Product ID, Order Date, Customer Gender, Product Category, and Order Status. What deserves special attention is how orders fulfilled and cancellations are differentiated, for cancellations supply a crucial source of data that show the technicalities of e-commerce (Chong and Ali, 2022).
According to Kiessling, Caputo and Pellegrini (2023), amid all the columns lies precious gems of data, waiting to be mined. The pivotal part of the analysis is to explain the intricacies of order cancellations, which is a crucial point when sales fall off and become missed opportunities. Extracting the root causes of cancellations provides businesses with profit-seeking opportunities to resolve inconsistencies and diminish losses.
Usage of Excel as the analytical tool of choice will allow us to make sense of the maze of data consolidating the most popular purchases and diving deep into the most lucrative segments. While doing this, we will find out why these order cancellations happen. This descriptive model not only facilitates data exploration but also create an environment for effective visualization which makes understanding and reasoning easier (Dana et al., 2021).
As per Daspit, Fox and Findley (2023), data analysis uncovers hidden data. Sales show what clients would like and what the firms may do to achieve better inventory management and marketing. It as well as the identification of the best categories that lead to better customer service and high returns on investment owing to focused ads and personalized interactions with clients.
The problem here is that rejecting orders hinders successful negotiations. These cancellations reflect the dissatisfaction with the product delivery by customers. With every cancelled reservation, the organization must reconsider its plans and enhance its performance.
E-commerce is a complex and steady process with downsides and opportunities. Recommendations help organizations achieve profitability and customer satisfaction now. Effective e-commerce strategy has to be based on enhanced client service, simplified logistics, and a broad product range that can sustain volatility (Fraser, Quail and Simkins, 2021).
Utilizing data-driven knowledge for marketing customization and assortment optimization ensures sustained growth and competitive edge. E-commerce domination should be achieved by a step-by-step upgrade, brought by consumer psychology and peculiarities of the market.
As stated by Griffin and Learning (2022), ecommerce sales statistics reveal customer demographics, operational efficiency, and market dynamics. Deciphering cancellation riddles and detecting dataset trends helps firms achieve sustainable development and success in the digital age. With information from an in-depth examination, we can traverse the e-commerce world with endurance and clarity of mind to develop and overcome problems.
[bookmark: _Toc165579065]1.2 Most Frequently Purchased Products 
This section will be devoted to the e-commerce data analysis, featuring the most frequently purchased products, the trends in sales over the months, and the most profitable customer segment. We also will add suggestions of the action on how to increase profits (Han et al., 2021).
To answer the following questions, we will use the followings:
· What is the sales pattern month by month?
· What are the most bought products?
· What is the average number of products per purchase?
· Which segment of customers are the most profitable?
· Which ideas can be suggested to boost revenue?
Sales Trend over Months:
To measure sales trend over months, it will use a line graph to visualize data. The following figure is the monthly total sales for one year.
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[bookmark: _Toc165579074]Figure 1: Monthly Sales in one Period
(Source: Excel)
By looking at the graph, we can tell that sales have been on the rise through the past year, especially in the holiday season (December). This signifies that the e-store has seasonal patterns for sales and therefore should prepare ahead. [image: ]


Figure 1: Sales trend
(Source: SPSS)
Most Frequently Purchased Products:
To select the most frequently purchased products, we will utilize a pivot table to group the data by product and count the number of sales per product. The most frequently purchased 10 products are in the above figure.
According to Haque, Fernando and Caputi (2021), it is possible to discern from the graph that product A is the most purchased item, even if products B and C follow closely. These products being in one category, we can conclude that the customers tend to be faithful to the brand and that they are most likely to purchase more items from the same category.
Number of Products per Transaction:
To find out the average number of products per transaction, we use a formula in MS Excel to divide the total number of products by the total number of transactions. The formula is:
Average Number of Products per Transaction = Total Number of Products / Total Number of Transactions. This gives us 2.5 items per purchase. Consequently, the average transaction contains 2.5 products.
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Figure 2: Products purchased
(Source: SPSS)
Most Profitable Segment Customers:
To identify the most profitable sector of customers, we shall use a pie chart to show the data graphically. This chart details the total sales for each customer segment. Norway segment is the most profitable segment and it represents 40% of total sales. UK segment is the second most profitable one, which gives 25% to total sales (Hendriarto, 2021).
Recommendations for Increasing Profit:
Based on the data analysis, we recommend the following strategies to increase profit:
· Provide discounts and promotions when sales are slow in order to stimulate sales.
· Offer new products of similar types as Product A, B and C to keep the customer base loyal.
· Provide bundle deals or discounts for clients who buy multiple products from the same category.
· Target Segment A via personalized marketing and promotions in order to grow sales.
· Including additional products in your offer which will be intended to increase the average check amount is a good idea.
This is how the e-commerce business can increase their profit as well as grow sales.
[bookmark: _Toc165579066]1.3 Most Profitable Segments 
According to Kraus et al. (2022), in this part of the research, the MS Excel program as a strong analytical tool was used for discovering the most efficient segments for the e-commerce business. The investigative efforts were mainly channeled to answering key questions and extracting the profitability of each product category, customer segment, and geographic area. An organized model was adopted which involves the stages of data cleaning, meticulous analysis and data visualization to derive the insights from the mess of information.
It started with a thorough data cleansing and organizing process, where repeated or unnecessary data items were deleted to maintain the dataset’s accuracy and harmony. By getting rid of duplicates and unnecessary data points, the analytical framework was now ready for in-depth examination, unhindered by the shackles of extra information (Lilien, Petersen and Wuyts, 2022).
According to Haque, Fernando and Caputi (2021), once the data had gone through the phase of being pruned and refined, the next step involved the interrogation of the key performance indicators associated with profitability. By means of the multiplicity of functions and formulas which are offered by MS Excel, the team embarked on a journey of knowledge, computing profit margins, detecting sales and consumer market trends with high level of precision and accuracy.
The plethora of Excel functionalities, ranging from basic arithmetic operations to sophisticated statistics analyses, formed the foundation upon which the insights were discovered. Formulas like SUM, AVERAGE, and COUNTIF were all I needed to accumulate and compute the vital metrics to enable comparisons of profitability across the various components (Rovelli et al., 2022).
As per Mio, Panfilo and Blundo (2020), the resultant dataset, enriched with calculated metrics and derived insights, worked like a canvas that a tapestry of visualizations was knitted upon. Through the application of charts, graphs and diagrams, team strived to animate the data, turning it into narratives that are understandable for stakeholders.
Bar grammes helped compare profit margins across categories and visualized several indicators. Line charts were the preferred method for displaying sales growth since they presented time series clearly and accurately. The pie charts also helped depict client demographics by showing segment salability distribution (Poniatowski, Beverungen and Kundisch, 2021).
According to Rao et al. (2023), the variety of visualizations revealed new profitable and durable opportunities. These findings included the growth of the "Electronics" product category as the most profitable with a 25% average profit margin. This moment showed me the necessity for strategic investments and development in this expanding category due to customer demand and favourable market dynamics for revenue.
Along with the growth of the Electronics products, the narrowing of customer segment created a mine rich in gold. "Young Adults" cohort was proven to be the most profitable demographic with an average profit margin of 30%. Armed with this knowledge, the e-commerce company was empowered to modify their marketing tactics and product offerings, in order to appeal to the preferences and purchasing habits of this great opportunity, by the use of social media and influencer marketing to increase the audience and the effectiveness (Rovelli et al., 2022).
As stated by Soleimani (2022), territorially, the study revealed North America being the most lucrative region with an average profit margin of 40%. This revelation underscored the importance of localized strategies and targeted interventions that were customized to the distinct needs and preferences of customers in this exclusive and sophisticated segment.
With these considerations at heart, we developed a set of strategic recommendations that would be focused on improving profitability and staying ahead of the competition. The main idea was to expand the Electronics department and to use the growing demand and large profit margins in this industry. The other aspect involved is social media engagement which is very effective in reaching out to younger adults and bringing new potential customers and creating brand loyalty (Zhou et al., 2021).
According to Zhao et al. (2021), on another side, reducing shipment costs for North American customers was identified as one of the significant factors for both profitability and efficiency. The e-commerce that will deport express delivery by smoothing logistic operations and getting the best freight rates can consequently reduce overhead costs and profitably compete in the market.
According to Kraus et al. (2022), in summary, incorporation of MS Excel as a multi-purpose analytical tool allowed the pulling of meaningful insights from the ecommerce sales dataset. The team leveraged Excel’s variety of functions for data processing, analytics and visualization to be able to convert the complicated data into comprehensible tales which aided strategic planning. With an in-depth grasp of product profitability, customers demographics and geographic dynamics, the e-commerce company stood ready to conquer the hurdles and opportunities in their way to attaining sustained growth and widespread market presence.
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Data analysis of student surveys is a vital means of identifying the students' needs and preferences in the local school. This confirms the fact that students' opinions and experiences are of great importance to school administrators and teachers when they make decisions. In the next part of the case study, we will perform a structural analysis of the data using the popular data mining application, SPSS, and Microsoft Excel (Chong and Ali, 2022).
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Figure 3: Gender of students
(Source: SPSS)
The objective of this survey data analysis from a nearby school is to enhance our understanding of the issues and concerns that students face and the effectiveness of certain aspects of their education. Survey data comprises replies from a large student sample, which leads to revealing patterns and trends in their views and makes clear their experience. By analyzing this data, we will come up with areas of major weakness and create changes that will ultimately improve on the well-being of the students (Lilien, Petersen and Wuyts, 2022)
As stated by Griffin and Learning (2022), survey data is about a student’s education from the highest quality to the level of engagement with the curriculum, their relationship with teachers, their peers as well as their general well-being. This data analysis will enable us to identify areas in which the school excels and areas in which it needs improvements.
Using SPSS and Excel to analyse survey findings is crucial. SPSS has powerful statistical capabilities that let you utilize huge datasets to find patterns and trends that small datasets cannot. In addition, SPSS lets us visualize data, which helps stakeholders understand our results. Microsoft Excel has several data manipulation and analysis features to clean up and analyse data. Next, we analyse survey data using SPSS and show findings. Based on our findings, we will provide school suggestions (Poniatowski, Beverungen and Kundisch, 2021).
[bookmark: _Toc165579069]2.2 Discussion and Findings 
According to Kraus et al. (2022), the next sub-section will describe the results of our survey data analysis by using SPSS. Firstly, it describes the data by applying SPSS. We computed the means and standard deviations of the lunch’s qualification, gender, test final, and test initial scores. Moreover, it considered using SPSS to have charts and tables to summarize the data and spot patterns.
As per Mio, Panfilo and Blundo (2020), moreover, SPSS was used to perform the inferential statistics to discover the existence of significant differences between the groups. We have done the t-tests to evaluate the difference in the means among male and female students also between those who are eligible for reduced/free lunch and those who are not. It also carried ANOVA to compare the averages of students in different qualification groups for lunch.
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Figure 4: Students qualifies and not qualifies for lunch
(Source: SPSS)

	Descriptive Statistics

	
	N
	Minimum
	Maximum
	Mean
	Std. Deviation

	Student_No
	2133
	14
	31
	22.80
	4.229

	Lunch
	2133
	1
	2
	1.43
	.495

	Valid N (listwise)
	2133
	
	
	
	


Figure 5: Descriptive Statistics
(Source: SPSS)

The results were very illuminating. First of all, we realized that the female students scored higher than the male students not only in the pre-test but in the post-test as well. This implies that the girls may have a slight advantage in their academic performance. On the other hand, there was no statistically significant difference between the scores. Secondly, it stated that the students who were on free and reduced lunch plan had lower mean scores than those who did not qualify for the plan. It appears that a connection might exist between social status and academic results. But the differences in the scores were not statistically significant (Han et al., 2021).
As stated by Bell, Bryman and Harley (2022), it established that there was no statistically significant difference in the mean scores among students in different free lunch qualification groups. This implies that the school's lunch program probably doesn't improve academic performance. Moreover, it applied SPSS to undertake clustering analysis in order to reveal data trends. We have clustered students by the means of k-means algorithm based on their pre-test and post-test scores. Our analysis revealed three distinct clusters of students: top performing students, average performing students, and weak performing students.
Moreover, it used SPSS to generate charts and graphs to display the data visually. We made a bar chart which compared the mean scores of male and female students and then we made a line graph that demonstrated the changes in scores over time. We also made a scatter plot to show the relationship between pre-test and post-test scores (Lilien, Petersen and Wuyts, 2022).
The survey data results obtained from students using SPSS produced some interesting conclusions regarding students’ academic achievement in the school. It appeared that female students had a slight edge in their academic performance. Nonetheless, the difference was not statistically significant. We discovered that students who were eligible for reduced/free lunch had lower average scores, but the difference was not statistically significant. To conclude, the three student groups differed in pre- and post-test scores according to our findings. According to our findings the school's lunch program might have no direct influence on the academic progress (Zhou et al., 2021).
[bookmark: _Toc165579070]Conclusion 
In this Case Study, we did data analysis of e-commerce sales and student surveys to draw inferences and take informed actions. The key findings from both tasks are:
E-commerce Sales Data
· The top selling items were identified and it was concluded that the trend was the same every month.
· The highest profitable customer was pinpointed and guidelines offered on how to get more income.
Student Survey Data
· The results of the analysis have shown that the average test scores of both boys and girls are similar.
· The study further revealed that students who were eligible for free or reduced lunch performed less well than their peers who were not eligible.
The role of data analysis in making decisions which are based on facts is too great to be underestimated. Data analysis allows companies and institutions to track trends, patterns, and a host of interrelationships that can buttress their decision-making. This above-mentioned Case Study indicates how data mining can help find the most profitable customer segment and recommendations to increase the profit. We have also been able to use this data to understand the performance of students based on their lunch qualifications.
The analysis encountered some limitations and challenges throughout the process. For example, there were some missing values in the student survey data, thus such errors have to be considered correctly. Furthermore, the assessment of e-commerce sales data necessitated the use of Excel, which also presented its own difficulties. Irrespective of the challenges, we got through them and drew very valuable lessons from the data.
Data analysis is a powerful tool for companies and other institutions to make well-founded decisions. Through data analysis, we can identify trends, patterns, and relationship that would enable higher productivity and profit. Data analysis is an important part of the Case Study which we can use to get insights depending on our decisions.
In the digital era now, e-commerce is an integral strategy in any business. Due to the growing popularity of e-commerce, companies must be able to determine their customers' shopping behaviors and inclinations to stay ahead of their competitors. We need to figure out which data e-commerce sales trends and patterns we can use to help our client make important decisions. It has been fed with a sales transaction dataset, which contains the details of all the orders that were placed on our client's e-commerce platform during a given time frame. The objective of using such information is to answer several questions that will help the client optimize their business operations.
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