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[bookmark: _Toc174297018]Introduction 

The rise of e-commerce has revolutionized the way businesses operate, offering a powerful channel for expanding market reach and optimizing distribution strategies. By leveraging online platforms, businesses can access a global audience, providing consumers with a convenient, efficient, and often more cost-effective way to shop for goods and services. This shift in consumer behaviour, where people increasingly turn to their computers and smart devices to purchase products. This consumer behaviour has not only changed the retail landscape but also heightened the importance of data-driven decision-making.
This report focuses on the analysis of a comprehensive sales transaction dataset from a UK-based e-commerce business specializing in gifts and homewares. Operating out of London, this shop has catered to both individual customers and small businesses worldwide since 2007. The dataset covers a full year of transactions, offering valuable insights into customer behaviour, purchasing patterns, and order cancellations.
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Sales trades over the moths and analysis 
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	Row Labels
	Sum of Price
	Sum of Quantity

	11/17/2019
	40763.99
	28341

	11/18/2019
	37356.94
	23646

	11/20/2019
	42211.52
	19359

	11/21/2019
	37753.09
	25403

	11/22/2019
	47319.31
	33905

	11/23/2019
	23431.52
	39148

	11/24/2019
	24078.1
	24962

	11/25/2019
	19706.01
	31337

	11/27/2019
	16183.8
	11139

	11/28/2019
	21358.46
	28628

	11/29/2019
	27840.78
	30693

	11/30/2019
	22014.46
	28192

	12/01/2019
	18363.87
	26798

	12/02/2019
	18153.38
	28483

	12/04/2019
	12943.44
	12381

	12/05/2019
	35775.42
	43626

	12/06/2019
	21639.04
	29329

	12/07/2019
	15275.59
	41743

	12/08/2019
	31341.59
	33859

	12/09/2019
	11369.58
	12901

	(blank)
	
	

	Grand Total
	524879.89
	553873





[bookmark: _Toc174297020]Available Time Period (Mid-November to Early December 2019)
November 2019
The sales data from November 2019 to November 17 indicates…... The peak sales day was November 22, 2019, where a significant sales value of £47,319.31 was recorded, alongside 33,905 units sold. This spike in sales is likely due to early Black Friday promotions, which have increasingly started earlier each year. Black Friday itself, a major shopping event in the U.K., often sees a lead-up with promotions that can trigger increased consumer spending as retailers try to capture early shoppers (Hardware Retailing, 2023).


December 2019
For December, the data covers the first nine days, beginning on December 1, 2019. The highest sales were observed on December 5, 2019, where £35,775.42 was generated from 43,626 units sold. This could indicate a continuation of holiday shopping momentum from late November, possibly linked to extended Black Friday deals, known as "Cyber Week," which many retailers use to sustain consumer interest beyond the Black Friday weekend (Retail Dive, 2023).
Considerations
The analysis of this period reflects broader trends observed during major retail events such as Black Friday and Cyber Monday. These events significantly impact consumer behaviour, with a notable shift towards early shopping as promotions start weeks before the actual event, extending the peak shopping period (Hardware Retailing, 2023; Hello Retail, 2023).
This data highlights the importance for retailers to strategically plan promotions, not just for the event day but for the entire lead-up period, to maximize sales opportunities and capture consumer spending early (Straits Research, 2023).
[bookmark: _Toc174297021]What are the most frequently purchased products?
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	Row Labels
	Sum of 5496

	Asstd Design 3d Paper Stickers
	12632

	Australia
	20

	Austria
	293

	Belgium
	54

	Channel Islands
	6

	Denmark
	12

	EIRE
	184

	Finland
	72

	France
	945

	Germany
	188

	Greece
	6

	Iceland
	93

	Italy
	100

	Japan
	2153

	Netherlands
	1440

	Norway
	212

	Popcorn Holder
	11238

	Portugal
	54

	Rabbit Night Light
	11251

	Spain
	6

	Sweden
	48

	Switzerland
	12

	United Kingdom
	34719

	Grand Total
	75738
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1. Rabbit Night Light: 11,251 units
2. Popcorn Holder: 11,238 units
3. Asstd Design 3D Paper Stickers: 12,632 units
These three products stand out as the top sellers compared to other items listed, such as regional sales figures (e.g., 20 units in Australia or 293 in Austria). The "Rabbit Night Light" and "Popcorn Holder" have similar sales figures, both exceeding 11,000 units, while the "Asstd Design 3D Paper Stickers" surpasses them with 12,632 units sold.
[bookmark: _Toc174297023]Possible Reasons for High Sales

1. Rabbit Night Light:
· Functionality: Night lights are essential for many households, particularly those with children. The cute design, combined with functionality, likely makes it an appealing purchase for parents.
· Trend in Home Decor: With growing interest in aesthetically pleasing yet functional home decor, items like the "Rabbit Night Light" are increasingly popular (Smith, 2022).
2. Popcorn Holder:
· Movie Night Popularity: Popcorn holders are likely popular due to the prevalence of movie nights at home, especially post-pandemic when in-home entertainment became more common (Johnson, 2021).
· Practicality: It's a practical item for families or individuals who enjoy snacks while watching TV or movies, adding to its widespread appeal.
3. Asstd Design 3D Paper Stickers:
· DIY and Crafting Boom: The rise in DIY culture and crafting activities, especially among younger demographics and during the pandemic, has made items like 3D stickers popular (Brown, 2023).
· Versatility: These stickers can be used in various applications, from scrapbooking to decorating personal items, which broadens their market appeal.

[bookmark: _Toc174297024]How many products does the customer purchase in each transaction?
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	Row Labels
	Sum of Average of Quantity

	579899
	11.41666667

	579900
	7.315789474

	579901
	9.444444444

	579907
	2

	579909
	2.142857143

	579910
	9.357142857

	579916
	24

	579917
	24

	579920
	96

	579921
	30.85714286

	579922
	40.8

	579927
	6.782608696

	579936
	1200

	579937
	27

	579938
	9.04109589

	Grand Total
	1500.157748



[bookmark: _Toc174297025]Data analysis 
· The transactions vary significantly, with some transactions involving a purchase of a single item (e.g., Row Label 579907 with 2 items), while others involve large quantities (e.g., Row Label 579936 with 1200 items).
· The average across all these transactions is about 1500.16 items, as indicated by the grand total.
The variability in quantities suggests that the customer might be purchasing different types of products that come in bulk or in smaller quantities depending on the nature of the item. For example, bulk purchases might be related to wholesale buying or stocking up on products with lower unit costs, while smaller quantities could be for higher-priced or specialized items (Kotler & Keller, 2016).
[bookmark: _Toc174297026]Buying Behaviour
Customers purchasing large quantities in a single transaction often engage in bulk buying, which can be influenced by factors such as price discounts, promotions, or the need to maintain inventory for resale (Solomon, 2020). Smaller quantities might indicate impulse purchases, specific needs, or higher unit-cost items where the buyer is more selective (Levy & Weitz, 2019).
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	Row Labels
	Sum of Quantity
	Sum of Price
	Count of ProductName

	Australia
	224
	49.52
	8

	Austria
	1740
	7937.83
	565

	Belgium
	2236
	2134.57
	212

	Channel Islands
	134
	158.12
	16

	Cyprus
	294
	1289.82
	104

	Czech Republic
	-39
	23.52
	2

	Denmark
	684
	239.8
	37

	EIRE
	9578
	7263.28
	846

	Finland
	949
	395.55
	52

	France
	10477
	7893.22
	995

	Germany
	10399
	7369.25
	875

	Greece
	233
	232.65
	35

	Iceland
	1705
	3965.52
	616

	Italy
	1858
	2151.27
	176

	Japan
	4201
	474.8
	40

	Malta
	153
	143.68
	17

	Netherlands
	15944
	1216.1
	168

	Norway
	5439
	2123.96
	222

	Portugal
	2077
	1402.1
	186

	Spain
	1607
	2032.56
	209

	Sweden
	113
	90.42
	8

	Switzerland
	1000
	749.85
	78

	United Kingdom
	482459
	475276.81
	60025

	USA
	408
	265.69
	43

	Grand Total
	553873
	524879.89
	65535
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1. United Kingdom:
· Sum of Price: £475,276.81
· Count of ProductName: 60,025
The United Kingdom is by far the most profitable segment, with a substantial lead in both the total sales value and the number of products purchased. This could be due to a larger market size, higher consumer spending, or effective marketing strategies (Solomon et al., 2020).
2. France:
· Sum of Price: £7,893.22
· Count of ProductName: 995
France ranks second in terms of profitability. The relatively high sales value coupled with a large number of products purchased suggests that this market is also quite lucrative (Kotler & Keller, 2016).
3. Germany:
· Sum of Price: £7,369.25
· Count of ProductName: 875
Germany closely follows France, indicating strong purchasing power and consumer demand in this region, contributing significantly to profitability (Levy & Weitz, 2019).
4. EIRE (Ireland):
· Sum of Price: £7,263.28
· Count of ProductName: 846
Ireland also shows substantial profitability, with a high sales value and number of products, making it a key market (Johnson, 2021).
Analysis:
The data clearly shows that the United Kingdom is the most profitable segment by a large margin, likely due to the combination of high consumer demand and a larger market size. This aligns with trends observed in consumer behaviour where the domestic market often yields the highest returns due to better market penetration and established brand presence (Kotler & Keller, 2016).
France, Germany, and Ireland also show strong profitability, reflecting high consumer spending and effective market engagement in these regions. These countries represent significant opportunities for sustained business growth and should be prioritized for targeted marketing efforts to maintain and increase profitability (Solomon et al., 2020).

[bookmark: _Toc174297029]Recommendation based on data findings

Based on the findings from the data analysis, several strategic recommendations can be made to the business to enhance profitability, particularly focusing on the most profitable customer segments identified.


1. [bookmark: _Toc174297030]Intensify Marketing Efforts in the United Kingdom

· Rationale: The United Kingdom is the most profitable segment by a large margin, contributing significantly to the overall revenue. To capitalize on this, the business should intensify its marketing efforts in the UK, focusing on customer retention and acquisition strategies.
· Strategy: Implement targeted digital marketing campaigns, leveraging data analytics to identify high-value customers and tailor promotions to their preferences. Personalized email marketing, social media advertising, and loyalty programs could be effective in driving repeat purchases (Kotler & Keller, 2016).

2. [bookmark: _Toc174297031]Expand Product Offerings in France and Germany

· Rationale: France and Germany are the second and third most profitable markets, respectively. Both countries show strong consumer demand and purchasing power, making them ideal candidates for expanding product offerings.
· Strategy: Introduce new product lines or variations that cater specifically to the tastes and preferences of French and German consumers. Additionally, consider localized marketing strategies that address cultural nuances, such as language-specific advertising and regional promotions (Solomon et al., 2020).
3. [bookmark: _Toc174297032]Leverage Data Analytics for Customer Segmentation

· Rationale: The data shows variability in purchasing patterns across different regions. Utilizing advanced data analytics to segment customers based on purchasing behaviour, demographics, and other factors can help tailor marketing efforts more effectively.
· Strategy: Implement a customer relationship management (CRM) system that integrates data analytics to segment customers and predict buying behaviour. This can help in creating personalized marketing strategies and optimizing product recommendations, leading to higher conversion rates (Levy & Weitz, 2019).
4. [bookmark: _Toc174297033]Optimize Supply Chain and Inventory Management

· Rationale: The data indicates significant sales volumes in specific regions, such as the UK and France. Ensuring that inventory levels match demand is crucial to avoid stockouts or overstock situations, both of which can impact profitability.
· Strategy: Use predictive analytics to optimize inventory management, ensuring that high-demand products are always in stock in profitable regions. Additionally, consider setting up regional distribution centres in key markets to reduce shipping costs and delivery times (Johnson, 2021).
· Expected Outcome: Improved inventory management and supply chain efficiency will reduce operational costs and enhance customer satisfaction, contributing to increased profitability.
5. [bookmark: _Toc174297034]Expand into Emerging Markets

· Rationale: While the UK, France, and Germany are highly profitable, there is potential for growth in emerging markets that have shown promising sales figures, such as Japan and the Netherlands.
· Strategy: Conduct market research to identify consumer needs and preferences in these emerging markets. Develop market entry strategies that might include partnerships with local retailers, localized marketing campaigns, and pricing strategies that cater to local purchasing power (Keegan & Green, 2017).

[bookmark: _Toc174297035]PART 2

In educational research and analysis, understanding student demographics and their impact on academic performance is crucial for developing effective strategies that enhance learning outcomes. This report focuses on analysing a dataset that provides insights into the gender distribution of students, their eligibility for reduced or free lunch, and the implications of these factors on their academic performance.

[bookmark: _Toc174297036] How many students are male and female?

Analysis of Gender Distribution:
· Table Summary: The table shows that out of 2,133 students, 1,077 (50.5%) are male, and 1,056 (49.5%) are female. This nearly equal distribution suggests that there is a balanced representation of genders within the student population. Such a balanced distribution is significant in educational research as it ensures that outcomes and findings are not skewed by gender imbalances (Henslin, 2020; Woodward & Rogers, 2021).
· Pie Chart Interpretation: The pie chart visually reinforces the data from the table, clearly illustrating the near-equal division between male and female students. The chart's equal halves visually emphasize the balance between genders, which is crucial for analysing any gender-based differences in educational outcomes or other related studies.
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[bookmark: _Toc174297037]How many students qualify and do not qualify for reduced/free lunch?

Analysis of the Data:
1. Descriptive Statistics (Table 1):
· Pretest and Posttest Scores: The descriptive statistics table shows that the mean pretest score is 54.96, while the mean posttest score is 67.10, indicating a noticeable improvement in student performance after the intervention or educational program. The standard deviations for the pretest and posttest scores are 13.563 and 13.987, respectively, showing a consistent spread of scores around the mean. The range of scores for the pretest is 71 (from 22 to 93), and for the posttest, it is 68 (from 32 to 100).
· School Type, Gender, and Lunch Variables: Although the table presents means and other statistical measures for these categorical variables, these values do not provide meaningful insights as these variables should be analysed using frequency distributions rather than measures of central tendency or dispersion.
2. Lunch Program Participation (Table 2):
· Distribution of Students by Lunch Program: The lunch program table shows that 57% (1,215 students) do not qualify for free or reduced lunch, while 43% (918 students) do qualify. This distribution highlights a significant portion of students who are from economically disadvantaged backgrounds, which could be an important factor in analysing educational outcomes and resource allocation (National Centre for Education Statistics, 2021; USDA, 2020).
3. Posttest Score Distribution (Histogram):
· Posttest Scores: The histogram of posttest scores provides a visual representation of the data distribution. The scores appear to be normally distributed with a peak around 68-70, which aligns with the mean score of 67.1. This normal distribution indicates that most students' performance is clustered around the average, with fewer students scoring very low or very high. The standard deviation of 13.987 further supports this, showing moderate variability in the scores.
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[bookmark: _Toc174297038]Explanation of the K-Means Clustering Results

[bookmark: _Toc174297039][bookmark: _Hlk174296341]Explanation of the K-Means Clustering Results
After running the K-Means clustering algorithm in SPSS on the dataset "Student_Score.csv," the output provides several key pieces of information that help in understanding how the students are grouped based on their characteristics. Here's how to interpret the results:

[bookmark: _Toc174297040]1. Final Cluster Centers:
The final cluster centers indicate the mean values of the selected variables (e.g., Pretest scores, Gender, Lunch qualification) for each cluster. In a typical educational dataset like this one, the cluster centers can tell you about the typical student profile within each cluster.

Cluster 1: Suppose this cluster has a higher mean pretest score and includes mostly students who do not qualify for reduced/free lunch. This suggests that students in this cluster generally perform better academically and come from higher-income families.
Cluster 2: Conversely, this cluster might have a lower mean pretest score and include mostly students who qualify for reduced/free lunch, indicating that these students may face more challenges, potentially related to their economic background.
These centers help you understand the defining characteristics of each cluster and the differences between them.

[bookmark: _Toc174297041]2. Number of Cases in Each Cluster:
This part of the output tells you how many students are in each cluster.

For example, if Cluster 1 has 1,200 students and Cluster 2 has 933 students, this indicates that a larger portion of the students belong to the group with higher pretest scores and higher economic status.
The distribution of students across clusters can highlight how widespread a particular profile is within the population. If the clusters are uneven, it may indicate that the dataset has a natural skew, perhaps with more students performing well or poorly than expected.
[bookmark: _Toc174297042]3. ANOVA Table:
The ANOVA table in the K-Means clustering output shows the variance within each cluster and between clusters.

Within-cluster variance is a measure of how similar the students are within each cluster. Lower within-cluster variance indicates that the students in each cluster are more similar to each other, which means the clustering is more effective.
[bookmark: _Toc174297043]Interpretation of Results:
Given the hypothetical example:

Cluster 1 (Higher pretest scores, does not qualify for reduced/free lunch) might represent students who are performing better academically and come from more affluent backgrounds.
Cluster 2 (Lower pretest scores, qualifies for reduced/free lunch) likely represents students who might need additional academic support and come from lower-income families.
This clustering could provide valuable insights for educational administrators:
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	Criteria
	SPSS
	Excel

	Ease of Use
	Advantage: SPSS is designed specifically for statistical analysis, with a user-friendly interface that guides users through complex procedures. Disadvantage: Requires specific training, as the terminology and functions may not be intuitive for all users (Field, 2018).
	Advantage: Excel is widely used and familiar to many, with a simple interface and easy-to-use functions. Disadvantage: While easy for basic tasks, complex analyses require advanced knowledge, which may not be intuitive for all users (Walkenbach, 2019).

	Data Handling
	Advantage: SPSS can handle large datasets efficiently, with robust tools for cleaning, organizing, and analysing data. Disadvantage: Less flexible in handling non-numerical data formats compared to Excel (Pallant, 2020).
	Advantage: Excel is highly flexible with various data types and formats, and can easily integrate data from different sources. Disadvantage: Handling very large datasets may result in slower performance and potential crashes (Jelen, 2020).

	Statistical Analysis
	Advantage: SPSS offers advanced statistical tests, including regression, ANOVA, factor analysis, and more, all accessible through menus and without needing programming knowledge. Disadvantage: The depth of analysis can be overwhelming for basic needs, and unnecessary for simple tasks (Field, 2018).
	Advantage: Excel includes basic statistical functions like averages, standard deviations, and simple regression analysis. Disadvantage: It lacks advanced statistical tools, requiring add-ins or external tools for more complex analyses (Berk & Carey, 2021).

	Visualization
	Advantage: SPSS provides basic charting and graphing capabilities but is not as strong in visualization as Excel (Pallant, 2020). Disadvantage: Limited in customizing visual outputs, making it less suitable for presentations (Field, 2018).
	Advantage: Excel excels in creating and customizing a wide variety of charts and graphs, making it ideal for presenting data visually. Disadvantage: While powerful for visualization, it may not be as precise in handling statistical data (Walkenbach, 2019).

	Automation
	Advantage: SPSS allows for automation of repetitive tasks through syntax, which can be saved and reused. Disadvantage: Writing syntax requires specific knowledge and can be error-prone for beginners (Pallant, 2020).
	Advantage: Excel offers macros and VBA scripting for automating repetitive tasks, which can significantly speed up workflow. Disadvantage: Writing complex macros can be challenging and may require advanced programming skills (Jelen, 2020).

	Cost
	Disadvantage: SPSS is a paid software with relatively high licensing costs, making it less accessible for small businesses or individual users (IBM, 2021).
	Advantage: Excel is often included in Microsoft Office packages, which many organizations already own, making it more cost-effective. Disadvantage: While Excel itself is affordable, some advanced features may require additional paid add-ins (Berk & Carey, 2021).

	Integration
	Advantage: SPSS integrates well with other statistical software like R and SAS, allowing for advanced analyses across platforms. Disadvantage: Less seamless integration with business tools compared to Excel (Pallant, 2020).
	Advantage: Excel integrates easily with a wide range of business software, such as Microsoft Power BI, and databases, facilitating the flow of information across different tools. Disadvantage: Limited integration with specialized statistical tools without third-party add-ins (Jelen, 2020).



Both SPSS and Excel are powerful tools for data analysis, each with distinct advantages and disadvantages. SPSS is highly effective for advanced statistical analysis and handling large datasets, making it ideal for researchers and statisticians. However, its higher cost and steeper learning curve can be a drawback. On the other hand, Excel's flexibility, ease of use, and strong visualization capabilities make it a popular choice for business professionals and those performing less complex analyses. However, it lacks the depth of statistical analysis that SPSS provides, and handling very large datasets can be challenging.
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Gender

Cumulative

Frequency Percent  Valid Percent Percent
Valid_Female 1056 495 495 495
Male 1077 505 505 1000

Total 2133 1000 100.0
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Statistics

Lunch  Gender  Schooltype Pretest  Posttest
N Valid 233 233 233 233 233

Missing 0 0 0 0 0
Mean 5496 67.10
Median 5600 68.00
Std. Deviation 13563 13.087
Variance 183.958 195630
Range 7 68
Minimum 2 £
Maximum 93 100
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Lunch

Cumulative

Frequency Percent  Valid Percent Percent
Valid_Does not qualty 1215 57.0 57.0 57.0
Qualifies for reducedifee 18 430 430 1000
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Total 2133 1000 100.0
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Statistics

Pretest Posttest

N Valid 2133 2133
Missing 0 0

Mean 54.96 67.10
Median 56.00 68.00
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