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Abstract In the dynamic world of e-commerce, maintaining robust product health and optimizing user experiences
are paramount for sustained success. This paper delves into the comprehensive metrics necessary to monitor and
enhance the product health of an online marketplace. We explore various stages of the user journey, from the home
page to post-purchase activities, examining core metrics, error metrics, and site performance indicators such as site
speed. By employing clickstream analysis, we unravel user paths to understand their behavior, identify friction
points, and uncover critical paths that significantly impact conversion rates. Through this detailed examination, we
prioritize key areas for improvement, aiming to enhance user satisfaction and drive higher conversion rates. This
study offers actionable insights and strategies to e-commerce platform operators, providing a roadmap for
continuous optimization and competitive advantage in the digital marketplace.
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Introduction

In the rapidly evolving landscape of e-commerce, maintaining a competitive edge hinges on the ability to monitor
and optimize the health of an online marketplace. As consumer expectations continue to rise, platforms must deliver
seamless and efficient user experiences across all stages of the shopping journey. From the initial landing on the
home page to post-purchase interactions, every touchpoint offers opportunities to engage users and drive
conversions. This paper focuses on the pivotal role of comprehensive metrics in assessing and enhancing the
performance of e-commerce platforms, providing insights into user behaviour, and identifying areas for
improvement.

Understanding the multifaceted nature of product health requires a holistic approach to metrics. Core metrics, which
include conversion rates, average order value, and customer lifetime value, offer a high-level view of platform
performance. However, these metrics must be complemented by error metrics, which highlight issues such as failed
transactions, broken links, and site errors that can disrupt the user experience. Additionally, site performance
metrics, particularly site speed, play a critical role in user satisfaction and retention. Slow-loading pages can lead to
high bounce rates and abandoned carts, undermining the effectiveness of even the most well-designed e-commerce
sites.

A significant aspect of this study is the analysis of user journeys through clickstream data. Clickstream analysis
provides granular insights into how users navigate the platform, revealing the paths they take, the pages they linger
on, and the points where they drop off. By mapping these journeys, we can identify friction points—areas where
users encounter obstacles or confusion. Understanding these friction points is crucial for developing targeted
interventions that streamline the user experience and reduce barriers to conversion.

In addition to identifying friction points, this paper prioritizes critical paths within the user journey that have the
most significant impact on conversion rates. By focusing on these paths, e-commerce platforms can allocate
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resources more effectively, ensuring that improvements yield the highest return on investment. This approach not
only enhances the user experience but also drives business outcomes by increasing conversion rates and customer
satisfaction.

Moreover, the integration of various metrics provides a comprehensive framework for continuous improvement. By
regularly monitoring core, error, and site performance metrics, platforms can quickly identify emerging issues and
respond proactively. This iterative process of measurement, analysis, and optimization ensures that the platform
remains responsive to user needs and market trends, fostering long-term growth and competitiveness.

A. Objective:

In conclusion, the health of an e-commerce platform is intricately tied to its ability to deliver a seamless, efficient,
and satisfying user experience. By leveraging a robust set of metrics and employing detailed user journey analysis,
this paper aims to provide actionable insights and strategies for optimizing e-commerce platforms. Through the
identification and prioritization of critical paths and friction points, e-commerce operators can enhance conversion
rates, improve customer satisfaction, and secure a competitive advantage in the digital marketplace.

Literature Review

The study of e-commerce metrics and user behaviour has garnered significant attention in recent years, reflecting the
growing importance of data-driven decision-making in online retail. Key metrics such as conversion rates, average
order value, and customer lifetime value are widely recognized as crucial indicators of platform performance.
According to Moe and Fader (2004), these metrics provide essential insights into consumer behaviour and
purchasing patterns, enabling businesses to tailor their strategies for improved outcomes. However, focusing solely
on these high-level metrics can obscure underlying issues that affect the user experience. As such, complementing
core metrics with error and site performance metrics is essential for a holistic understanding of platform health.

The impact of site performance on user satisfaction and retention is well-documented in the literature. Research by
Galletta et al. (2004) highlights that page load time is a critical determinant of user engagement, with slower sites
experiencing higher bounce rates and lower conversion rates. Similarly, a study by Akamai Technologies (2009)
found that a one-second delay in page load time can lead to a 7% reduction in conversions. These findings
underscore the importance of optimizing site speed as a fundamental aspect of maintaining a competitive e-
commerce platform. Furthermore, error metrics, such as transaction failures and broken links, have been shown to
significantly impact user trust and satisfaction (Preece, Rogers, & Sharp, 2002).

Clickstream analysis has emerged as a powerful tool for understanding user behaviour and improving the user
experience. According to Bucklin and Casemiro (2003), clickstream data provides detailed insights into user
navigation patterns, allowing businesses to identify common pathways and points of friction. This granular level of
analysis is instrumental in uncovering obstacles that impede the user journey and hinder conversions. Research by
Chaffey (2015) emphasizes the value of clickstream analysis in developing targeted interventions to streamline the
user experience and enhance conversion rates.

The identification and prioritization of critical paths within the user journey are vital for effective resource
allocation and optimization efforts. Studies by Brynjolfsson, Hu, and Rahman (2013) suggest that focusing on key
touchpoints with the highest impact on conversions can yield substantial improvements in business performance. By
prioritizing these critical paths, e-commerce platforms can ensure that their optimization efforts are both efficient
and effective, driving higher returns on investment. This approach aligns with the broader trend towards data-driven
decision-making in e-commerce, as highlighted by Davenport and Harris (2007).

In summary, the existing literature underscores the importance of a comprehensive approach to monitoring e-
commerce platform health. Core, error, and site performance metrics, coupled with clickstream analysis, provide a
robust framework for understanding user behaviour and optimizing the user experience. By focusing on critical
paths and friction points, e-commerce platforms can enhance conversion rates and achieve sustained success in the
competitive online marketplace. This study builds on these foundational insights, offering a detailed exploration of
metrics and user journey analysis to inform strategic improvements in e-commerce platforms.
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Methodology

A. Approach

Our approach begins with the meticulous instrumentation of the e-commerce platform to capture comprehensive
data across all user interactions. This involves implementing tracking codes, event listeners, and logging
mechanisms to record clickstream data, transaction outcomes, page load times, and error occurrences. Once
captured, this data is securely stored in a scalable data warehouse, ensuring it is readily accessible for analysis.
Using advanced analytics tools, we generate a suite of metrics, including core metrics like conversion rates and
average order value, error metrics such as transaction failures, and site performance indicators like page load speed.
These metrics are continuously monitored and analyzed to uncover patterns, identify friction points, and prioritize
critical paths within the user journey. The insights gained are then leveraged to optimize site performance through
targeted interventions, such as improving site speed, fixing errors, and enhancing user interface elements, thereby
ensuring a seamless and efficient user experience that drives higher conversions and customer satisfaction.

Insight & Optimization

Generated metrics are tied together to
° perform analysis to understand friction
points and critical journeys to optimize
Metrics & Monitoring the product to improve conversion

This phase involved building various e
metrics to track the health and monitor
the performance of the product

' Triggered events are stored in
o unstructured JSON formats into the Data
warehouse lakes and are later processed
Data Instrumentation 1o build structured/ semi structured data
This is the foundation of all product
health monitoring. This would involve °
building various events to track the user

Data Storage

interaction with the product

Figure 1: Hlustration of the analysis process

B. Data Instrumentation and Storage:

Data instrumentation is a crucial step in understanding and optimizing the performance of an e-commerce platform.
It involves the systematic collection of data on user interactions, system performance, and transaction outcomes.
This process is essential because it provides the raw data needed to generate meaningful insights and metrics that
inform decision-making and strategy. Without proper instrumentation, businesses would lack the visibility into user
behaviour and system performance necessary to identify issues, understand user needs, and optimize the platform
effectively.

The process of data instrumentation begins with the identification of key events and interactions that need to be
tracked. This includes page views, clicks, form submissions, transactions, and any other user actions that are
relevant to understanding the user journey. To capture this data, tracking codes and event listeners are embedded
into the website's codebase. Additionally, performance monitoring tools are integrated to measure site speed, server
response times, and error rates. This comprehensive approach ensures that all critical aspects of user interactions and
site performance are monitored in real-time.

Once the data is captured, it must be stored in a manner that allows for efficient retrieval and analysis. This is
typically achieved through the use of scalable data storage solutions such as data warehouses or data lakes. Ensuring
the security and integrity of the stored data is paramount, and this is achieved through the implementation of robust
data governance policies, encryption, and access controls.

In summary, data instrumentation is a foundational aspect of maintaining and optimizing an e-commerce platform. It
involves the careful selection and implementation of tracking mechanisms to capture comprehensive data on user
interactions and site performance. The captured data is then stored in scalable and secure data storage solutions,
making it readily available for analysis. This process not only enables the generation of valuable metrics but also
provides the insights needed to drive continuous improvement and ensure a seamless and satisfying user experience.
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Figure 2: lllustration of the analysis process

C. Metrics & Monitoring:

Core metrics in e-commerce are essential indicators that measure fundamental aspects of platform performance and
user behaviour. These metrics provide insights into key business objectives and help assess the effectiveness of
strategies aimed at improving conversion rates and customer satisfaction. Common core metrics include:

Core Metrics:

Visitors: Total number of unique visitors to the website, indicating overall traffic and potential customer
reach.

Discovery Metrics (# Searches/Browses): Number of searches conducted and browses initiated, reflecting
user interest and exploration behaviour.

View Item Page Views: Total number of times product detail pages are viewed, indicating product interest
and engagement.

Add to Cart Rate: Percentage of visitors who add items to their shopping cart, measuring initial purchase
intent.

Checkout Rate: Percentage of visitors who proceed to the checkout process after adding items to their cart,
indicating intent to purchase.

Conversion Rate: Percentage of visitors who complete a purchase transaction, measuring the effectiveness
of converting visitors into customers.

Order Volume: Total number of orders placed, providing insight into transaction volume and revenue
potential.

Revenue: Total monetary value generated from sales, reflecting the financial performance of the platform.

Operational Metrics:

Impressions of Different Modules: Number of times various modules (e.g., banners, recommended
products) are displayed on the website.

Click-through Rate: Percentage of users who click on specific elements (e.g., banners, call-to-action
buttons) relative to the number of times they are displayed.

Usage of Pagination/ Scroll/ Filters/ Facets/ Sort: Frequency of user interactions with navigation and
filtering options, indicating navigation preferences and user intent.

Exit Rate: Percentage of users who leave the website after viewing a particular page, highlighting potential
exit points and user dissatisfaction.

Dimensions for Analysis: Tracking metrics across various dimensions allows for deeper insights into user behavior
and identifies potential pain points:

o

(’a_)ﬁ:\z

Device Type (Web, 10S App, Android App): Differences in user behavior and performance across different
device platforms.

Browser and Version: Impact of browser compatibility on user experience and site performance.

Category: Performance metrics specific to different product categories, identifying top-performing and
underperforming segments.

New vs Existing User: Differential behaviors between new visitors and returning customers, guiding
customer acquisition and retention strategies.

Location: Regional variations in user behavior and preferences, influencing marketing and localization
efforts.
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A centralized dashboard that integrates these metrics and dimensions facilitates real-time monitoring and analysis. It
enables stakeholders to identify trends, diagnose issues, and generate actionable insights to optimize the e-
commerce platform for improved user satisfaction and conversion rates.

Figure 3: Illustration of Product Dashboard, Source: Practical eCommerce

D. Site Performance:

Site performance is tracked through two sets of metrics error rates and site speed.

Error Rates: Tracking error rates is crucial for maintaining the reliability and functionality of an e-commerce
platform, especially amidst continuous updates and modifications. Elevated error rates directly impact user
experience and can lead to customer dissatisfaction and loss. Key error rate metrics include:

e Client-side Error Rate (400s): Represents errors caused by client-side issues such as broken links, missing
resources, or incorrect user inputs. Monitoring and minimizing client-side errors are essential for ensuring
seamless user interactions.

e Server-side Error Rate (500s): Indicates errors originating from the server, such as timeouts, database
connection issues, or server misconfigurations. High server-side error rates can disrupt transactions and
compromise the reliability of the platform.

Site Speed: Monitoring site speed metrics is critical for delivering a responsive and satisfactory user experience.
These metrics are tracked both as distributions and trends across different percentiles to ensure consistency and
reliability:

e Above the Fold Load Time: Measures the time it takes for content above the fold (visible portion of the
webpage without scrolling) to fully load. Optimizing above the fold load time enhances initial user
engagement and reduces bounce rates.

e Full Page Load Time: Represents the total time required for all content on a webpage, including images,
scripts, and third-party integrations, to load completely. Faster full page load times improve user
satisfaction and retention.

o Site Index: Refers to the overall index score or ranking of the website's speed performance based on
standardized benchmarks like PageSpeed Insights or Lighthouse. A higher site index score indicates better
performance and user experience.

e Time to Interact: Measures the time it takes for the website to become interactive, allowing users to engage
with buttons, forms, and other elements. Minimizing time to interact enhances usability and encourages
user interaction.

E. Click Stream Analysis:

Clickstream analysis plays a pivotal role in unraveling user behavior patterns and optimizing the user experience on
e-commerce platforms. By tracking and analyzing the sequence of clicks and interactions users make on a website,
businesses can gain valuable insights into customer preferences, module usage, and content effectiveness.

One significant benefit of clickstream analysis is its ability to provide insights into the modules and content that
resonate most with customers. By examining which pages users visit, how long they stay, and where they navigate
next, businesses can identify popular modules and content that attract and engage users. This data helps in
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prioritizing valuable content and refining modules to better meet customer needs, thereby enhancing user
satisfaction and driving conversions.

Understanding user journeys through clickstream analysis is essential for identifying critical paths that users take
towards completing a purchase or desired action. By mapping out these journeys, businesses can pinpoint the most
common routes users follow and identify potential bottlenecks or obstacles that hinder conversion. Focusing on
optimizing these critical paths—whether through improving navigation, reducing friction points, or enhancing
content relevance—can significantly improve user experience and increase conversion rates. This targeted approach
ensures that resources are allocated effectively to areas that have the greatest impact on business outcomes.
Moreover, clickstream analysis enables businesses to pivot users from low-conversion paths to high-conversion
paths. By analyzing paths that lead to high conversion rates and comparing them with underperforming paths,
businesses can implement strategic interventions to guide users towards more successful outcomes. This may
involve A/B testing variations in navigation, content placement, or call-to-action buttons to determine which
adjustments yield the best results. Such iterative improvements based on clickstream insights can lead to enhanced
user engagement, increased conversions, and ultimately, improved business performance in the competitive e-
commerce landscape.
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Figure 4: Hlustration of User Journey
F. Results
Implementing comprehensive metrics, including core metrics, error rates, site speed measurements, and clickstream
analysis, yielded actionable insights that drove significant improvements in the performance of the e-commerce
platform. By monitoring and optimizing these key indicators, we were able to enhance user experience, streamline
critical user paths, and increase conversion rates. Clickstream analysis provided valuable insights into user behavior,
enabling us to refine module placement, optimize content relevance, and reduce friction points along the user
journey. This targeted approach not only improved customer engagement but also guided strategic decisions to pivot
users towards high-conversion paths, resulting in measurable increases in revenue and customer satisfaction.
Overall, the results underscore the importance of data-driven decision-making in optimizing e-commerce platforms
for sustained growth and competitiveness in the digital marketplace.
G. Future Scope
Looking ahead, there is immense potential to further enhance the e-commerce platform by leveraging emerging
technologies and expanding analytical capabilities. Future efforts will focus on integrating advanced machine
learning algorithms to predict user behavior and personalize experiences in real-time. This predictive analytics
approach will enable proactive customization of content and recommendations, further optimizing user engagement
and conversion rates. Additionally, there is a growing emphasis on enhancing mobile and app experiences, with
plans to develop responsive designs and improve performance across different devices and platforms. Continuous
monitoring and refinement of metrics, including new dimensions such as social media interactions and voice search
analytics, will also be crucial in adapting to evolving consumer trends and preferences. By embracing innovation
and leveraging comprehensive data insights, the future scope aims to elevate the e-commerce platform to new
heights of efficiency, effectiveness, and customer-centricity.
)
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Conclusion

In conclusion, this study underscores the critical role of data-driven insights in optimizing the performance and user
experience of e-commerce platforms. By meticulously monitoring core metrics, error rates, site speed, and
conducting thorough clickstream analysis, we have been able to identify key opportunities for improvement and
implement targeted strategies that enhance conversion rates and customer satisfaction. The integration of advanced
analytics and predictive modeling holds promise for further refining our understanding of user behavior and
personalizing interactions to meet evolving consumer expectations. Moving forward, continuous innovation and
adaptation to technological advancements will be essential in maintaining competitiveness and delivering
exceptional value in the dynamic landscape of digital commerce. This research not only reaffirms the importance of
robust data analytics in driving business success but also sets the foundation for ongoing optimization and growth in
the ever-evolving realm of e-commerce.

Adopting data-driven strategies gives firms the ability to predict changes in the market, react quickly to customer
needs, and innovate consistently. Businesses can achieve resilience, sustainable growth, and a competitive edge in
the digital age by implementing these techniques.
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