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ABSTRACT 

The E-commerce Cart Abandonment Rate Analysis system is a data analytics and 

visualization platform designed to monitor and analyze customer behavior during the 

online shopping process. Cart abandonment occurs when customers add products to 

their shopping cart but leave the website or application without completing the 

purchase. A high abandonment rate can result in lost sales and may indicate problems 

in pricing, checkout experience, shipping costs, payment methods, or customer 

engagement. 

The proposed system collects e-commerce activity data such as customer sessions, 

product views, cart additions, cart removals, checkout attempts, completed orders, 

product categories, device types, traffic sources, and timestamps. The system 

processes this information to calculate important metrics such as cart abandonment 

rate, checkout completion rate, conversion rate, average cart value, and abandoned 

cart value. 

The dashboard presents the analyzed information using interactive charts, graphs, 

tables, funnel diagrams, and Key Performance Indicators (KPIs). Business users can 

observe how customers move from product browsing to cart creation, checkout, and 

final purchase. Filters allow users to analyze abandonment patterns based on product 

category, device, traffic source, customer segment, and time period. 

The system can identify stages in the shopping journey where customers frequently 

leave without purchasing. It can also highlight changes in abandonment rates over 

time and compare customer behavior across different categories and devices. These 

insights can help businesses investigate potential checkout issues and improve the 

overall shopping experience. 

Overall, the E-commerce Cart Abandonment Rate Analysis system provides a 

centralized platform for understanding shopping-cart behavior and lost-conversion 

patterns. It reduces manual analysis and supports data-driven e-commerce 

optimization. Future enhancements can include AI-based abandonment prediction, 

personalized recovery campaigns, checkout optimization recommendations, customer 

segmentation, real-time alerts, and intelligent product or offer recommendations. 

I. INTRODUCTION 

E-commerce platforms provide customers with convenient ways to browse products, 

add items to carts, and complete purchases online. However, not every customer who 

adds a product to a cart completes the checkout process. Customers may abandon 

their carts for many reasons, including unexpected costs, complicated checkout 

procedures, payment problems, delivery concerns, comparison shopping, or changes 

in purchase intention. 

Cart abandonment is an important metric for online businesses because abandoned 

carts represent potential purchases that were not completed. Monitoring this metric 

helps businesses understand where customers are leaving the purchasing process. 

Analyzing cart behavior can therefore provide useful information for improving 

website usability, pricing strategies, payment options, and customer experience. 
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Traditional cart-abandonment analysis is often performed using e-commerce reports, 

spreadsheets, website analytics tools, and manually prepared summaries. Business 

teams may need to combine browsing, cart, checkout, and order information before 

calculating abandonment rates. This can make it difficult to obtain a unified and 

frequently updated view of the complete customer journey. 

The E-commerce Cart Abandonment Rate Analysis system provides an interactive 

dashboard for analyzing customer movement through the shopping funnel. It tracks 

product views, cart additions, checkout attempts, and completed purchases. Users can 

compare abandonment rates across product categories, devices, traffic sources, 

customer groups, and different time periods. 

The objective of the system is to help e-commerce businesses identify conversion 

bottlenecks and understand customer behavior. The dashboard provides analytical 

evidence that can support checkout improvements, marketing decisions, and 

customer-retention strategies. It does not assume a specific reason for abandonment 

unless supported by available data and should be used to guide further investigation. 

II. LITERATURE SURVEY 

Traditional e-commerce analytics systems collect information about website visits, 

product views, shopping carts, orders, and customer interactions. These systems 

provide useful operational data but may require additional processing to understand 

cart abandonment behavior. Businesses often use separate analytics tools to examine 

website traffic and transaction information. 

Customer journey and conversion-funnel analysis are commonly used to understand 

how users move through different stages of an online purchase. A typical e-commerce 

funnel includes product discovery, product viewing, cart addition, checkout initiation, 

payment, and completed purchase. Funnel analysis helps identify the stages where 

customers leave the purchasing process. 

Cart abandonment research has examined several potential factors associated with 

incomplete purchases. These can include unexpected shipping costs, taxes, 

complicated checkout procedures, payment limitations, delivery concerns, product 

comparison, website performance, and lack of purchase intent. The importance of 

each factor can differ across businesses and customer groups. 

Data visualization is widely used in e-commerce analytics to represent customer 

journeys and conversion performance. Funnel charts can display the number of users 

at each purchasing stage, while line charts can show abandonment-rate changes over 

time. Bar charts and tables can compare abandonment rates across product categories, 

devices, locations, and traffic sources. 

Machine learning and Artificial Intelligence have also been explored for e-commerce 

conversion optimization. Predictive models can estimate the likelihood of cart 

abandonment based on customer behavior, session information, and shopping patterns. 

AI can also support personalized offers and recovery strategies, but these systems 

require appropriate validation and responsible handling of customer data. 

Existing research demonstrates that funnel analysis, customer behavior analytics, and 

visualization can help businesses understand e-commerce conversion problems. 

However, basic reports may provide limited interactive comparison across cart, 

checkout, product, and customer dimensions. The proposed E-commerce Cart 

Abandonment Rate Analysis system combines funnel monitoring, abandonment 

metrics, trend analysis, segmentation, visualization, and reporting in a centralized 

platform. 

III. SYSTEM ANALYSIS 
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The E-commerce Cart Abandonment Rate Analysis system is designed to analyze 

customer behavior throughout the online shopping and checkout process. The system 

collects information such as product views, cart additions, checkout attempts, 

completed orders, product categories, devices, traffic sources, and timestamps. A 

data-ingestion module imports information from e-commerce platforms, web 

analytics systems, order databases, spreadsheets, or supported APIs. The 

preprocessing module validates records, handles missing values, removes duplicate 

events, and standardizes timestamps and customer-session information. The system 

organizes activity according to shopping sessions, products, categories, devices, 

traffic sources, and time periods. A KPI engine calculates cart abandonment rate, 

checkout completion rate, purchase conversion rate, average cart value, and 

abandoned cart value. A funnel-analysis engine tracks customer movement from 

product viewing to completed purchase. A trend-analysis module examines changes 

in abandonment rates over time. A comparison engine compares abandonment 

patterns across product categories, devices, customer groups, and traffic sources. The 

visualization layer presents results using funnel charts, KPI cards, graphs, and tables. 

Interactive filters allow users to select specific periods and customer or product 

segments. Finally, business users can generate reports and use the insights to 

investigate conversion bottlenecks and improve the shopping experience. 

Existing System 

Existing e-commerce platforms commonly use website analytics tools, shopping-cart 

systems, order-management systems, CRM platforms, spreadsheets, and standard 

sales reports. These systems record customer sessions, product views, cart events, 

checkout activity, and completed purchases. However, the information may be 

distributed across different systems and require additional processing before detailed 

cart-abandonment analysis can be performed. Business teams may manually calculate 

abandonment rates using exported reports or spreadsheet formulas. Customer 

movement through the complete purchase funnel may not be clearly visualized. 

Comparing abandonment across products, devices, traffic sources, and customer 

groups can require multiple reports. Historical abandonment trends may also be 

difficult to analyze when event data is stored separately. Static reports provide limited 

interactive filtering and drill-down capabilities. Existing systems may identify that a 

cart was abandoned but may not provide sufficient context for understanding patterns 

around the event. Reports can also become outdated as new shopping sessions occur. 

Therefore, traditional systems provide valuable transaction information but may 

require additional analytics capabilities for comprehensive cart-abandonment analysis. 

Disadvantages of Existing System 

• Cart and checkout data may be distributed across multiple systems. 

• Heavy dependence on manual reports and spreadsheets. 

• Time-consuming abandonment-rate calculations. 

• Limited interactive funnel visualization. 

• Difficult to identify checkout drop-off stages. 

• Difficult to compare multiple customer segments. 

• Limited product-category comparison. 

• Historical trends may require separate reports. 

• Manual data processing can introduce errors. 

• Reports may become outdated quickly. 

• Limited real-time abandonment monitoring. 

• Limited automated identification of conversion bottlenecks. 

Proposed System 
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The proposed E-commerce Cart Abandonment Rate Analysis system provides a 

centralized platform for monitoring and analyzing customer shopping behavior. The 

system collects browsing, cart, checkout, payment, and order information from 

supported e-commerce platforms and analytics sources. A preprocessing layer 

validates events, removes duplicates, handles missing information, and standardizes 

session and transaction data. The system organizes customer activity according to 

sessions, products, categories, devices, traffic sources, and time periods. A KPI 

engine calculates cart abandonment rate, checkout completion rate, conversion rate, 

average cart value, and abandoned cart value. A funnel-analysis engine represents the 

customer journey from product viewing through cart creation, checkout, and purchase 

completion. A trend-analysis engine identifies changes in abandonment rates across 

different periods. A comparison engine allows users to compare abandonment across 

products, categories, devices, traffic sources, and customer groups. The visualization 

engine presents results through funnel charts, KPI cards, line charts, bar charts, and 

tables. Users can apply interactive filters to explore specific segments and reporting 

periods. The dashboard highlights significant changes and potential conversion 

bottlenecks for further investigation. Optional AI capabilities can provide aggregate 

trend summaries and support recovery strategies while respecting customer privacy 

and appropriate business rules. 

Advantages of Proposed System 

• Provides centralized cart-abandonment analytics. 

• Automatically calculates abandonment and conversion metrics. 

• Visualizes the complete shopping funnel. 

• Identifies checkout drop-off stages. 

• Supports product and category analysis. 

• Enables device-wise comparison. 

• Supports traffic-source analysis. 

• Provides historical abandonment trends. 

• Offers interactive charts and KPI cards. 

• Reduces manual reporting effort. 

• Helps identify conversion bottlenecks. 

• Supports data-driven e-commerce optimization. 

IV. METHODOLOGY 

The methodology begins by collecting e-commerce customer-activity data from 

online stores, web analytics platforms, cart systems, order databases, spreadsheets, or 

supported APIs. The data-ingestion module imports product-view, cart, checkout, 

payment, and purchase events into the analytics platform. The preprocessing module 

validates records, removes duplicate events, handles missing values, and standardizes 

timestamps and session information. The system groups events into customer 

shopping sessions and maps them to appropriate funnel stages. A KPI engine 

calculates cart abandonment rate, checkout completion rate, purchase conversion rate, 

average cart value, and abandoned cart value. A funnel-analysis module measures the 

number of customers progressing through each stage of the shopping journey. A 

trend-analysis module examines abandonment and conversion changes across daily, 

weekly, monthly, and yearly periods. A comparison engine analyzes patterns across 

product categories, devices, traffic sources, and customer segments. The visualization 

engine converts processed information into funnel charts, KPI cards, line charts, bar 

charts, and tables. Users can apply filters to explore selected dates, products, customer 

segments, and traffic sources. The system highlights significant changes in 

abandonment patterns for further investigation. Optional AI analytics can summarize 
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aggregate trends and suggest areas for checkout improvement. Finally, the dashboard 

provides reports and insights that support e-commerce conversion optimization and 

customer-experience planning. 

SYSTEM ARCHITECTURE 

The E-commerce Cart Abandonment Rate Analysis system consists of several 

interconnected layers for collecting, processing, analyzing, and visualizing customer 

shopping behavior. The User Interface allows business managers and analysts to 

access the dashboard, apply filters, view funnel charts, and generate reports. The Data 

Ingestion Layer collects customer events from e-commerce platforms, website 

analytics, shopping-cart systems, order databases, CRM systems, spreadsheets, and 

supported APIs. The Data Cleaning and Transformation Module validates events, 

removes duplicates, handles missing values, and standardizes timestamps and session 

information. The Central E-commerce Data Warehouse stores structured information 

about customers, sessions, products, carts, checkouts, payments, and completed orders. 

The KPI Calculation Engine calculates cart abandonment rate, conversion rate, 

checkout completion rate, average cart value, and abandoned cart value. The Funnel 

Analysis Engine tracks customer movement from product viewing through cart 

creation, checkout, and completed purchase. The Trend Analysis Engine identifies 

changes in abandonment and conversion patterns over time. The Comparison Engine 

compares aggregate patterns across products, categories, devices, traffic sources, and 

customer segments. The Optional AI Analytics Module can summarize trends and 

identify areas for further investigation. The Visualization Engine generates funnel 

diagrams, KPI cards, charts, graphs, and tables. Finally, the E-commerce Cart 

Abandonment Dashboard presents the analyzed information through an interactive 

interface for business decision-making. 

 
 

V. RESULT AND OUTPUT 
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VI. CONCLUSION 

The E-commerce Cart Abandonment Rate Analysis system provides an effective and 

centralized solution for monitoring and understanding customer behavior during the 

online shopping process. The system brings important information such as product 

views, cart additions, checkout attempts, completed purchases, abandoned carts, cart 

value, and abandonment rate into a single interactive dashboard. 

By using data processing, funnel analysis, KPI calculation, trend analysis, and data 

visualization, the system transforms raw customer activity data into meaningful 

business insights. E-commerce managers and analysts can identify the stages where 

customers are leaving the purchasing process and compare abandonment patterns 

across product categories, devices, traffic sources, and customer segments. 

The dashboard also helps businesses identify potential conversion bottlenecks and 

monitor changes in abandonment rates over time. Interactive funnel charts, graphs, 

KPI cards, tables, and filters make it easier to understand customer behavior. These 

insights can support improvements in checkout design, payment options, pricing 

strategies, delivery information, and customer engagement. 

Overall, the E-commerce Cart Abandonment Rate Analysis system improves the 

efficiency and accessibility of e-commerce conversion analytics. It can help 

businesses reduce manual reporting efforts and make more informed decisions to 

improve customer experience and increase completed purchases. Future 

enhancements can include AI-based abandonment prediction, personalized cart-

recovery campaigns, real-time alerts, customer segmentation, checkout optimization, 

behavioral analysis, and intelligent recommendations. 

The system should handle customer activity and transaction information responsibly 

by applying appropriate privacy, security, access-control, and data-governance 

practices. Analytics should be used to understand aggregate behavior and improve the 

shopping experience rather than making unsupported assumptions about individual 

customers. 
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