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ABSTRACT: This study provides a comprehensive analysis of Amazon's sales performance using a Kaggle dataset,
incorporating order details, product specs, demographics, and feedback. Leveraging Tableau for visualization, it maps
sales trends, identifies top products, and analyzes customer segments by demographics and geography. Time series
analysis forecasts demand, while profit assessments assess financial health. Market basket analysis uncovers purchasing
patterns, aiding cross-selling. Sentiment analysis of customer feedback via NLP suggests improvements. Using tools
like Apache Pig, MapReduce, and machine learning enhances predictive accuracy. The study reflects Amazon's growth
from bookstore to global giant, offering insights for sales, inventory, and customer satisfaction strategies [2-6].

LINTRODUCTION

“Without big data analytics, companies are blind and deaf, wandering out onto the web like deer on a
freeway.”[1]

The digital revolution has significantly impacted manufacturing by enabling flexible and individualized forms of
manufacturing, and production of service sectors by dematerializing every step of the consumer selection and buying
process, which has changed how firms operate [2].Huge datasets that cannot be analyzed by normal database software
to find useful patterns, meaningful insights, behavior, or decisions usually related to human activities are termed Big
Data[3]. Data is proliferating daily in terms of its size, complexity, variety, and veracity. A set of new technologies and
techniques is needed to uncover and integrate meaningful insights from a large, complex, and diversified dataset. The
data gathered from the web, industries, research works, medicines or any other source participates in the creation of
large structured or unstructured datasets. Big Data is a mixture of both unstructured data (e-mails, manuals, documents,
records, etc.) and structured data (CSV and XLS files)[4]. Nowadays, more and more people are using the internet and
turning towards online shopping. Due to that many e-commerce websites are developed such as Amazon, Flipkart,
Myntra, and so on[5]. From humble beginnings, Amazon.com and its founder Jeff Bezos have grown to become one of
the most successful companies and individuals[6]. The world of e-commerce is highly competitive, and Amazon
vendors and sellers face the ongoing challenge of understanding and leveraging their sales data. Amazon sales data
analysis is crucial for businesses to gain valuable insights and make informed decisions[7]. Data-driven decision-
making has played a significant role in Amazon's success. By analyzing vast amounts of data, the company has
optimized its operations and offered customers a seamless shopping experience. Similarly, businesses can benefit from
data-driven insights to improve their performance on the platform.
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Fig 1. Amazon Sales

The image shows a graph of Amazon's stock price. The graph shows that the stock price has been increasing steadily
over time. This indicates that Amazon has been a profitable company.

II. LITERATURE REVIEW

Dataset Description:

The Amazon Sales Dataset provides a comprehensive collection of sales data extracted from transactions within
Amazon's online retail platform. This dataset encompasses a wide range of products sold across various categories,
offering valuable insights into consumer behavior, sales trends, and operational performance.

This Data is an Amazon Product Sales. This Dataset about Amazon Sales Contains 3204 Rows and 9 Columns. You
Can Apply Various things you can make Dashboard and perform Analysis many more.

a) Order Date - Order Date.

b) Ship Date - Shipping Date.

¢) Email_ID - Email_ID of Users

d) Geography - Location of Orders by Users.

e) Category - Product Category

f) Product Name - Product Name of Amazon

g) Sales - Amazon Product Sales

h) Quantity - how many units of a particular product are available.
i)  Profit - Amazon Sales Profit

The dataset that is being used in the paper is Amazon 2_raw. Which has been extracted from Kaggle at
https://www.kaggle.com/datasets/anandshaw2(001/amazon-sales-dataset?resource=download

The dataset provides detailed insights into sales performance metrics such as revenue trends, customer demographics,
and product popularity over time, aiding in strategic business decisions. It supports market basket analysis by revealing
frequent item sets and association rules, helping businesses understand product affinities and optimize their inventory
and sales strategies. The dataset enables analysis of customer behavior patterns such as purchasing frequency, seasonal
variations in buying patterns, and customer preferences across different product categories, facilitating targeted
marketing strategies.
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B =] Abe Abc Abc Abc # # #

Order ID Order Date Ship Date Email ID Geography Category Product Name Sales Quantity Profit

CA-2013-138688  13-Jun-i3 17-Jun-3 DarrinVanHuff@gmail.com United States Los Angeles.C... Labels Self-Adhesive Address Labels.. 1462 2 6.871
CA-2011-115812 09-Jun-11 14-Jun-11 BrosinaHoffman@gmail.com | United States,Los Angeles.C... Furnishings Eldon Expressions Wood and ... 4886 7 14169
CA-2011-115812 09-Jun-11 14-Jun-11 BrosinaHoffman@gmail.com  United States Los Angeles C... Art Newell 322 728 4 1.966
CA-2011-115812 09-Jun-11 14-Jun-11 BrosinaHoffman@gmail.com = United States Los Angeles C... Phones Mitel 5320 IP Phone VolP ph... 90715 4 90.715
CA-2011-115812 09-Jun-11 14-Jun-11 BrosinaHoffman@gmail.com  United States Los Angeles C... Binders DXL Angle-View Binders with ... 18.50 3 5783
CA-2011-115812 09-Jun-11 14-Jun-11 BrosinaHoffman@gmail.com = United States Los Angeles C... Appliances Belkin FSC206VTEL 6 Qutlet ... 114.90 5 34.470
CA-2011-115812 08-Jun-11 14-Jun-l BrosinaHoffman@gmail.com  United States,Los Angeles.C... Tables Chromeraft Rectangular Con.. 1706.18 9 85.309
CA-2011-115812 09-Jun-11 14-Jun-11 BrosinaHoffman@gmail.com | United States,Los Angeles.C... Phones Konftel 250 ConferenceA ph... al1.42 4 68.357
CA-2013-161389 06-Dec-13 11-Dec-13 IreneMaddox@gmail.com United States Seattle Washin... Binders Fellowes PB200 Plastic Com 40798 3 132592

Fig 2 : Image Of Dataset

The figure above outlines the key dimensions and measures of the Amazon dataset, including geographic information,
date-related metrics, and profitability indicators. This comprehensive dataset enables detailed analysis of sales trends,
customer behavior, and business performance across various categories on Amazon's platform.

III.TOOLS AND ANALYSIS

INTRODUCTION TO TABLEAU:

Tableau is a powerful data visualization tool used for transforming raw data into interactive and visually appealing
insights. It is widely regarded for its user-friendly interface and robust analytical capabilities, making it a preferred
choice for data analysts, business intelligence professionals, and organizations across various industries.

Key Features of Tableau:

IJIRCCE©2024 |

Data Connection and Integration: Tableau supports a wide range of data sources, including spreadsheets, SQL
databases, cloud-based data, and big data environments like Hadoop. This flexibility allows users to connect,
blend, and transform data from multiple sources seamlessly.

Interactive Dashboards: Tableau enables users to create interactive dashboards that provide dynamic insights at a
glance. Dashboards can combine multiple visualizations, such as charts, graphs, and maps, allowing users to
explore data interactively through filters, drill-downs, and tooltips.

Advanced Visualizations: With Tableau, users can create a variety of visualizations, including bar charts, line
graphs, scatter plots, heat maps, and tree maps. These visualizations help in identifying trends, patterns, and
outliers in the data, facilitating data-driven decision-making.

Drag-and-Drop Interface: Tableau's intuitive drag-and-drop interface simplifies the process of creating
visualizations. Users can easily drag fields onto rows and columns to build visualizations without needing to write
complex code or scripts.

Real-Time Data Analysis: Tableau allows for real-time data analysis, enabling users to connect to live data sources
and see updates in their visualizations as the data changes. This capability is particularly useful for monitoring key
performance indicators (KPIs) and making timely decisions.

Data Preparation and Cleaning: Tableau Prep, an integrated tool within the Tableau ecosystem, offers data
preparation and cleaning capabilities. Users can reshape, clean, and combine data from different sources to ensure
it is analysis-ready.

Collaboration and Sharing: Tableau facilitates collaboration by allowing users to share their dashboards and reports
with others. Tableau Server and Tableau Online provide secure platforms for publishing and sharing workbooks,
enabling teams to collaborate and access insights from anywhere.

Extensive Analytical Capabilities: Tableau provides built-in analytical functions and supports advanced analytics
through integration with R and Python. Users can perform statistical analysis, trend forecasting, and predictive
modeling to gain deeper insights from their data.

Customizable and Extendable: Tableau's extensibility allows users to create custom calculations, use advanced
chart types, and integrate third-party extensions. This customization ensures that users can tailor their analyses to
meet specific business needs.
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Applications of Tableau:

o Business Intelligence: Organizations use Tableau to track performance metrics, visualize sales data, and generate
business insights that drive strategic decisions. Interactive dashboards allow stakeholders to explore data and
uncover opportunities for growth and improvement.

e  Marketing Analytics: Tableau helps marketers analyze campaign performance, understand customer behavior, and
optimize marketing strategies. Visualizing data from various channels enables a comprehensive view of marketing
efforts and their impact.

e Financial Analysis: Financial analysts leverage Tableau to visualize financial statements, monitor cash flows, and
perform risk analysis. Real-time dashboards provide timely insights into financial performance, aiding in effective
financial management.

e Healthcare Analytics: In healthcare, Tableau is used to analyze patient data, monitor hospital performance, and
improve operational efficiency. Visualizing patient outcomes and resource utilization helps in delivering better
healthcare services.

e Sales and Operations: Sales teams use Tableau to track sales performance, manage pipelines, and forecast demand.
Operational managers utilize it to optimize supply chains, monitor inventory levels, and improve service delivery.

DATA ANALYSIS:

Effective data analysis is paramount in optimizing sales performance as it provides invaluable insights into consumer
behavior, market trends, and product performance. Leveraging tools like Tableau enables businesses to visualize and
interpret sales data in intuitive ways, facilitating informed decision-making. By identifying key sales trends, top-
performing products, and customer preferences, companies can tailor their strategies to maximize revenue, enhance
customer satisfaction, and maintain a competitive edge in the market. This analytical approach not only improves
operational efficiency but also enables businesses to proactively respond to market dynamics and drive sustainable
growth.

e Data Collection and Integration: Data analysis involves gathering data from various sources such as databases,
spreadsheets, and APIs, and integrating them into a unified dataset for analysis.

e Data Cleaning and Preparation: Before analysis, data must undergo cleaning and preparation to remove
inconsistencies, handle missing values, and format data appropriately for analysis.

e Exploratory Data Analysis (EDA): EDA involves summarizing main characteristics of the data, often using
visual methods. This helps in understanding the structure of the data and identifying patterns and relationships.

e Statistical Analysis: Statistical methods are applied to quantify and validate findings from data, including
measures of central tendency, variability, correlation, and regression analysis.

e Data Visualization: Visual representations of data through charts, graphs, and dashboards help in interpreting and
communicating insights effectively to stakeholders.

e Predictive Analytics: Using statistical models and machine learning algorithms to forecast future trends,
outcomes, or behaviours based on historical data.

e Prescriptive Analytics: Going beyond predictions, prescriptive analytics suggests actions to optimize outcomes,
providing actionable insights for decision-making.

e Real-Time Analytics: Analysis of data as it is generated or updated in real-time, enabling immediate decision-
making and response to changing conditions.

o Data Interpretation and Reporting: Interpreting analysis results to derive actionable insights and preparing
reports or presentations to communicate findings to stakeholders.

e Business Intelligence Integration: Integrating data analysis with business intelligence tools to support strategic
decision-making and operational efficiency.

1. Sales Performance Analysis: Sales performance analysis involves examining sales data to identify trends, patterns,
and insights that can help improve sales strategies. By leveraging Tableau, users can visualize sales trends over time,
compare performance across different product categories, and identify top-selling products. This analysis helps in
understanding the factors driving sales and areas needing improvement.
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Fig 3.1: Sales Trend Over Time

Chart used: The chart displayed is a line chart created in Tableau, which shows the trend of total sales over the years,
indicating the period from 2011 to 2014.

Observation:

1. Sales Increase Over Time: The overall trend indicates a significant increase in sales from 2011 to 2014.

2. Sales Dip in 2012: There was a noticeable dip in sales in 2012, where the total sales decreased compared to 2011.
This could be due to various factors such as market conditions, product performance, or company strategy changes
during that year.

3. Sharp Rise Post-2012: After the dip in 2012, there was a sharp rise in sales from 2013 to 2014, with sales nearly
doubling during this period. This suggests a strong recovery and possible improvements in business strategies or market

conditions.

Reason: Economic Downturn, Supply Chain Issues, delays in product deliveries
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Fig 3.2 Top Selling Products

Chart used: This horizontal bar chart displays the total sales for various products, with each bar representing a product
and its corresponding sales figure.

Observation:
Top Performers: The Canon image CLASS 2200 is the highest-selling product, followed by the High-Speed
Automatic Electric Stapler and Global Troy Executive Leather Low-Back Tilter Chair.

Product Spread: There is a wide range of products with varying sales figures, indicating diverse customer preferences
and product performance.

Reason:
Product Popularity: Products like the Canon image CLASS 2200 and High-Speed Automatic Electric Stapler may be

high in demand due to their quality, utility, and customer preference, driving higher sales.

Marketing and Promotion: Effective marketing strategies, promotions, and brand reputation likely contribute to the
higher sales of the top-performing products.

Market Need: The diverse range of products and their sales figures reflect the varied needs and preferences of
Amazon's customer base, where certain products meet specific demands better than others.

Seasonality and Trends: Seasonal demands and market trends could also influence the sales of certain products,
resulting in peaks for some and steady sales for others.
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Fig 3.3 High Performing Category

Chart used: This vertical bar chart displays the total sales for various product categories, with each bar representing a
specific category and its corresponding sales figure.

Observation:
Top Categories: The Copiers and Phones categories are the highest performing, with sales nearing 100K.

Consistent Performers: Categories such as Accessories, Chairs, and Storage also show significant sales figures,

indicating consistent performance.
Low Performers: Categories like Appliances, Art, Binders, and Machines have relatively lower sales figures,

suggesting lesser demand or market reach.
Reason: Product Demand, Specialized Needs, Product Variety, and Utility: Categories with diverse and high-utility

products, such as Accessories and Chairs, cater to a broader audience, contributing to steady sales.
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Customer behavior analysis:

Customer behavior analysis focuses on understanding the purchasing patterns, preferences, and behaviors of customers.
In Tableau, users can segment customers based on demographics, purchase history, and geographic location to uncover
insights into customer loyalty, spending habits, and satisfaction. This analysis aids in tailoring marketing strategies and
improving customer engagement.
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Fig 3.4 Geographic Analysis

Chart used: The provided image shows a geographic analysis map of the United States, with data points represented
by blue dots. Each dot likely corresponds to a city, and the size or intensity of the dot may represent metrics such as
profit and sales, as indicated by the data legends on the left.

Observation: The map visualizes the distribution of profit and sales across various cities in the United States. The
concentration and size of the dots suggest varying levels of profit and sales across these locations.

Demand Forecasting

Demand forecasting uses historical sales data to predict future demand for products. Tableau's time series analysis
capabilities allow users to create forecasts based on past sales trends. Accurate demand forecasting helps businesses in
inventory management, ensuring that they have the right products available at the right time, and reducing stockouts
and excess inventory.
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Fig 3.5 Demand Forecasting

Chart used: Line Chart with Forecast

Observation: The chart tracks the sales from 2011 to 2015, with an increase in sales observed from 2012 onwards.
There is a forecast component included from around 2014 onwards, with a shaded area representing the confidence
interval of the forecast.

This type of chart is utilized for visualizing trends over time and predicting future values. The line chart effectively
shows the historical sales data, while the forecast helps in anticipating future sales trends. The confidence interval gives
an estimate of the reliability of the forecast, providing a range within which future sales are expected to fall. This
information is crucial for planning and decision-making in areas like inventory management, resource allocation, and
strategic business development.

Profit and Loss Analysis

Profit and loss analysis examines the profitability of different products, categories, and business segments. By
visualizing profit margins, revenue, and expenses in Tableau, users can identify which areas are most profitable and
which ones are underperforming. This analysis supports strategic decision-making to enhance profitability and manage
financial performance effectively.
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Fig 3.6 Profit Analysis

Chart used: Line Chart

Observation: The chart tracks profits from 2011 to 2014. There is a noticeable upward trend in profits, with a
significant increase observed between 2013 and 2014, where the profit nearly doubled, reaching around 45K.

Reason: Several factors could lead to this significant increase in profit: Increased Sales, Cost Reduction, and Market
Expansion
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Fig 3.7 Profit By Product
Chart used: The provided chart is a bar chart displaying the profit for various products
Observation: The x-axis represents different product names, and the y-axis represents the total profit for each product.
The bars show that certain products have significantly higher profits compared to others, with the highest profit bar
indicating over $6,000.

Reason: Profit Margins, Brand and Quality.

Customer Loyalty: Products with a loyal customer base are more likely to see repeat purchases, contributing to higher
profits over time

Market Competition: Less competition in the market for a particular product can result in higher profits due to the
lack of alternative options for consumers.
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IV. RESULT AND DISCUSSION

The study examines sales and profit dynamics within a business from 2011 to 2014, aiming to uncover geographical
sales patterns, sales trends, profitability insights, and key product performances. Understanding these aspects is crucial
for strategic business planning and resource allocation.

Geographic Analysis

The geographic analysis provides a visual representation of sales distribution across the United States. The map

highlights regions with significant sales volumes, indicated by larger and denser data points. Key observations include:

e High Concentration Areas: States such as California, Texas, and those along the Eastern Seaboard (e.g., New York,
Pennsylvania, and Florida) exhibit higher concentrations of sales. This suggests a strong market presence and
consumer demand in these regions.

e  Widespread Distribution: Sales points are dispersed across many states, indicating a broad geographic reach. This
widespread distribution suggests a diverse customer base and the potential for national market penetration.

Sales Trend Over Time

The sales trend analysis chart tracks the progression of sales from 2011 to 2014. Key insights include:

e Steady Growth: Sales have steadily increased each year, reflecting a positive growth trajectory for the business.

e Significant Increase in Recent Years: The most notable growth occurred between 2013 and 2014 when sales
jumped from approximately 175,000 units to over 250,000 units. This sharp increase suggests successful marketing
strategies, product launches, or market expansion efforts during this period.

Profit Analysis

The profit analysis chart parallels the sales trend, showing the company's profitability over the same timeframe.

Important findings include:

e Consistent Profit Growth: Profits have consistently risen year over year, with the most substantial growth seen
between 2013 and 2014.

e Sharp Profit Increase: Profits surged from around $25,000 in 2013 to over $45,000 in 2014, indicating not only
increased sales but also enhanced profitability. This could be due to improved cost efficiency, better pricing
strategies, or a favorable product mix.

Profit by Product

The profit-by-product chart provides detailed insights into the profitability of individual products. Key observations
include:
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e  Top Performing Products: The Canon image CLASS 2200 leads with the highest profit, exceeding $6,000. Other
notable products include the Fellowes PB500 Electric Punch and the Canon PC1060 Personal Laser, each
generating over $2,000 in profit. This indicates that these products have high profit margins and are crucial to the
company's overall profitability.

e  Product Contribution to Profit: The chart highlights a few key products that contribute significantly more to profits
than others, suggesting a need to focus on these high-margin items to maximize profitability.

Top Selling Products

The top-selling products chart ranks items based on sales volume. Important insights include:

e High Volume Leaders: The Canon imageCLASS 2200 again tops the list, with nearly 14,000 units sold. The High-
Speed Automatic Electric Pencil Sharpener and Global Troy Executive Leather Chair also show strong sales,
aligning with the profit data.

e Correlation with Profit: The high sales volumes of these top-selling products correlate with their profitability,
emphasizing the importance of these products in driving both sales and profit.

High Performing Category

The high-performing category chart analyzes sales volumes across different product categories. Key findings include:

e Top Categories: Categories such as Chairs, Appliances, and Furnishings show higher sales volumes compared to
others. This indicates that these categories are key drivers of overall sales.

e Strategic Focus: Focusing on these high-performing categories can help sustain and grow sales, as they represent a
significant portion of the business's revenue.

Demand Forecasting

The demand forecasting chart projects future sales trends based on historical data. Key insights include:

e Positive Growth Outlook: The forecast shows a continued upward trend in sales, suggesting positive market
growth expectations.

e Planning for Demand: This optimistic forecast can aid in planning inventory levels, marketing strategies, and
resource allocation to meet future demand efficiently.

V.CONCLUSION

The detailed analysis of Amazon's sales data offers a wealth of insights that can inform strategic decisions aimed at
sustaining growth and enhancing market competitiveness. Here, we delve into specific strategic implications based on
the key findings from the data.

1. Market Focus

Geographic Targeting: The geographic analysis reveals significant sales concentrations in states like California, Texas,

and along the Eastern Seaboard. To capitalize on these trends, Amazon should:

a) Enhance Regional Marketing: Intensify marketing efforts and promotions in high-performing regions to boost
customer engagement and sales. Tailored marketing campaigns that cater to regional preferences and purchasing
behaviours can further solidify Amazon's market presence.

b) Optimize Logistics: Strengthen distribution networks and logistics infrastructure in these key areas to ensure faster
delivery times and improve customer satisfaction. Efficient logistics can reduce costs and enhance the customer
experience, driving repeat purchases.

c¢) Expand Regional Warehouses: Consider expanding warehouse facilities and fulfillment centers in high-sales
regions to support the increased demand and reduce shipping times.

2. Product Strategy

Focus on Top Performers: The analysis identifies top-selling and high-profit products such as the Canon imageCLASS

2200 and Fellowes PB500 Electric Punch. Strategies to leverage these insights include:

a) Product Line Expansion: Develop and introduce new variants or related products to the top performers. For
instance, if a specific printer model is performing well, introducing newer models with advanced features could
capture additional market share.

b) Enhanced Product Marketing: Allocate more marketing resources to promote high-profit products through various
channels, including online advertising, social media campaigns, and influencer partnerships. Highlighting the
unique selling points and customer benefits can attract more buyers.
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¢) Customer Feedback Integration: Utilize customer reviews and feedback to continuously improve product offerings.
By analysing reviews using big data tools (I.J. Information Engineering and Electronic Business, 2019), Amazon
can identify areas for improvement and ensure product quality aligns with customer expectations.

3. Category Optimization

High-Performing Categories: Categories such as Chairs, Appliances, and Furnishings show significant sales

contributions. To optimize these categories:

a) Category-Specific Promotions: Implement targeted promotions and discounts for high-performing categories to
boost sales. Seasonal promotions, bundle offers, and loyalty programs can drive higher sales volumes.

b) Supplier Relationships: Strengthen relationships with suppliers of high-demand categories to ensure a steady
supply of popular products. Negotiating better terms and securing exclusive deals can also enhance profitability.

¢) Inventory Management: Use advanced inventory management techniques to ensure optimal stock levels for high-
performing categories. This can reduce stockouts and overstock situations, leading to better inventory turnover and
customer satisfaction.

4. Demand Forecasting and Planning

Prepare for Future Growth: The positive demand forecasting suggests continued growth. To effectively plan for this:

a) Scalable Operations: Invest in scalable infrastructure and technology to support increasing sales volumes. This
includes upgrading IT systems, automating warehouse operations, and enhancing customer service capabilities.

b) Data-Driven Decision Making: Leverage predictive analytics and machine learning techniques (International
Journal of Mechanical Engineering, 2019) to forecast demand accurately. This will enable better planning for
inventory, staffing, and logistics.

¢) Market Expansion: Explore opportunities to expand into new markets or regions that show potential for growth.
Conducting market research to identify untapped areas can guide strategic expansion efforts.

5. Competitive Positioning

Stay Ahead of Competitors: To maintain a competitive edge, Amazon should:

a) Innovative Solutions: Continuously innovate by adopting new technologies and improving existing processes.
Staying at the forefront of e-commerce innovations, such as using Al for personalized shopping experiences, can
attract and retain customers.

b) Customer Experience: Focus on enhancing the overall customer experience by offering exceptional service, easy
returns, and personalized recommendations. A superior customer experience can differentiate Amazon from
competitors.

c) Strategic Partnerships: Form strategic partnerships with other companies to offer bundled services or products.
Collaborations with technology firms, financial services, or even other retailers can create additional value for
customers.

d) By implementing these strategic implications, Amazon can sustain its growth trajectory, optimize its operations,
and enhance its market leadership. The integration of data-driven insights and continuous innovation will ensure
that Amazon remains a dominant force in the e-commerce landscape.
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