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Abstract Online marketplaces face persistent challenges in managing risks associated with fraudulent activities
by users, particularly in scenarios where sellers fail to deliver goods after receiving payment. Current reactive
measures, triggered after fraud occurs, often result in financial losses and customer dissatisfaction. Many
platforms compete by offering immediate fund release upon transaction completion, inadvertently creating
incentives for fraudsters. This paper proposes a proactive approach using transactional holds to mitigate these
risks. By identifying and implementing holds on funds for potentially risky users until goods are delivered,
platforms can disincentivize fraudulent behavior and reduce financial losses. This approach aims to maintain a
balance that safeguards against fraud without adversely affecting legitimate users. The paper explores strategies
for identifying risky users and discusses implementation frameworks that prioritize platform security while
preserving user trust and satisfaction.
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1. Introduction

Online marketplaces have revolutionized commerce by connecting buyers and sellers across the globe,
facilitating transactions with unprecedented ease. However, this convenience comes with inherent risks,
particularly concerning fraudulent activities perpetrated by users. One of the most prevalent forms of fraud
involves sellers who fail to deliver goods after receiving payment, leaving buyers with empty promises and
financial losses. Instances such as fake inventory listings, items never shipped, or deceptive practices like
shipping empty envelopes or bricks in place of ordered goods underscore the urgent need for robust risk
management strategies in e-commerce platforms.

Fraudulent behaviors extend beyond physical goods transactions to encompass services such as vacation rentals.
Instances where guests arrive at booked accommaodations only to find no rental property exists or the property
significantly deviates from the advertised description highlight another facet of marketplace risk. Such
fraudulent practices not only result in financial losses but also erode trust and confidence among users,
undermining the marketplace's integrity and reputation.

Current marketplace practices typically prioritize transaction efficiency, often releasing funds to sellers
immediately upon completion of a transaction. While this approach aims to attract and retain sellers by offering
financial liquidity, it inadvertently creates incentives for fraudulent actors to exploit the system. As a result,
platforms must balance the need for transactional fluidity with effective mechanisms to identify and mitigate
risks posed by dishonest users.

A. Objective

This paper addresses these critical challenges by advocating for the implementation of transactional holds as a
proactive measure to mitigate risks associated with fraudulent activities in online marketplaces. By temporarily
holding funds until goods are delivered or services are verified, platforms can disincentivize fraudulent behavior
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and protect both buyers and legitimate sellers. The following sections explore various strategies for identifying
risky users, discuss implementation frameworks for transactional holds, and highlight the potential benefits of
these measures in enhancing platform security and user trust.

2. Literature Review

The evolution of online marketplaces has been accompanied by a corresponding increase in fraudulent activities,
prompting extensive research into strategies for mitigating risks and protecting stakeholders. Existing literature
highlights various forms of fraud prevalent in e-commerce, including instances where sellers list non-existent
inventory or fail to fulfill orders after receiving payment. These fraudulent practices not only result in financial
losses but also contribute to diminished user trust and satisfaction (Grabner-Krauter & Kaluscha, 2003).
Research underscores the challenges posed by reactive measures that address fraud only after it occurs.
Traditional approaches often rely on post-transaction dispute resolution mechanisms, which can be time-
consuming and resource-intensive for both platforms and users (Carter & Wright, 2004). Moreover, the
competitive landscape of online marketplaces, where platforms vie for sellers by offering swift fund release
upon transaction completion, inadvertently creates opportunities for exploitation by fraudulent actors seeking
immediate financial gain (Liu et al., 2018).

Efforts to combat fraud through proactive strategies have gained traction in recent literature. One promising
approach involves the use of transactional holds, where platforms temporarily retain funds until goods are
delivered or services verified. This approach aligns with the principle of risk-based decision-making, aiming to
deter fraudulent behavior by disrupting the financial incentives associated with non-performance (Gopal et al.,
2020). Research indicates that effective implementation of transactional holds can reduce instances of fraud
while preserving transactional efficiency and user satisfaction (Lee & Whinston, 2002).

However, the literature also acknowledges challenges in implementing transactional holds without adversely
affecting legitimate users. Concerns include potential delays in fund release and the need for robust fraud
detection mechanisms to accurately identify risky transactions. Addressing these challenges is crucial for
optimizing the efficacy of transactional holds as a proactive risk management tool in online marketplaces.

3. Methodology

A. Problem Statement

The prevalence of fraudulent activities in online marketplaces poses significant challenges to platform integrity
and user trust. Instances such as fake inventory listings, non-delivery of goods, and misrepresented services
underscore the urgent need for effective risk management strategies. Current marketplace practices often
prioritize transactional efficiency, releasing funds to sellers promptly upon transaction completion. However,
this approach inadvertently incentivizes fraudulent behaviors by providing immediate financial gratification to
dishonest actors. As a result, platforms face escalating financial losses and erosion of user confidence,
necessitating proactive measures to mitigate risks associated with fraudulent transactions. Addressing these
challenges requires innovative approaches that strike a balance between transactional fluidity and robust fraud
prevention mechanisms, ensuring both seller profitability and buyer protection in online commerce
environments.

Current fraud detection systems in online marketplaces often excel at identifying extreme cases of fraudulent
behavior and trustworthy users, but they struggle with a significant grey area of users whose behaviors do not
clearly fall into either category. This ambiguous population presents a challenge as platforms typically adopt
reactive measures, waiting for clear indicators of fraudulent activity before taking action. During this waiting
period, potential risks include financial losses from fraudulent transactions and the erosion of user trust due to
negative experiences.

To mitigate these challenges, proactive strategies like implementing transactional holds can play a crucial role.
By temporarily holding funds for transactions that fall within the grey area—where the risk of fraud is
uncertain—platforms can reduce the financial incentives for fraudulent behavior. This approach shifts the
burden from reactive detection to preemptive risk management, discouraging potential fraudsters from
exploiting immediate fund release practices. Additionally, enhancing fraud detection algorithms to better
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analyze and classify transactions in the grey area can further refine proactive measures, enabling platforms to
make informed decisions that protect both sellers and buyers. By combining these approaches, online
marketplaces can mitigate the impact of fraud and financial losses while maintaining user confidence and
operational efficiency.

Distribution of Users by Propensity of Risk

Figure 1: lllustration of the ambiguous group

B. Approach and Solution

Our approach focuses on a systematic framework to manage risk in online marketplaces through proactive
measures. First, we prioritize detecting the propensity of loss by leveraging advanced data analytics and
machine learning algorithms to assess transactional patterns and user behaviors. This enables us to identify
potential fraud indicators early, distinguishing between high-risk and low-risk transactions. Second, we
strategically determine when to place users on transactional holds based on risk assessment outcomes. Users
exhibiting behaviors that suggest heightened risk, such as irregular transactional patterns or previous fraud
incidents, are flagged for temporary fund retention until transaction completion. Third, the duration of holds is
carefully calibrated to mitigate risk effectively without unduly impacting legitimate transactions. Holds are
maintained until goods are delivered or services verified, ensuring that funds are released only upon satisfactory
completion, thereby safeguarding against potential losses. Fourth, users exit holds promptly upon verification of
transaction completion or resolution of any outstanding disputes, ensuring fair treatment while maintaining
platform security and user trust. This approach aims to strike a balance between fraud prevention and user
convenience, fostering a secure and reliable marketplace environment for all stakeholders.

In tackling the detection of potential fraudulent transactions, our approach begins by harnessing a
comprehensive dataset encompassing user histories, verification statuses, past incidents of reported fake
inventory, changes in user behavior, and transactional volumes. This rich dataset serves as the foundation for
creating labeled datasets where instances of confirmed fraud transactions are identified. Utilizing this labeled
data, we employ various machine learning classification algorithms to develop predictive models that assess the
propensity of fraud in ongoing transactions.

To achieve robust accuracy and reliability, we systematically iterate through different classification algorithms,
fine-tuning each model until reaching optimal performance metrics. This iterative process ensures that our
models effectively distinguish between fraudulent and legitimate transactions, leveraging the nuances captured
in the data to enhance predictive capabilities. By integrating these models into our fraud detection system, we
aim to preemptively identify and flag transactions exhibiting high-risk behaviors or anomalies, thereby enabling
timely intervention and proactive risk management strategies in online marketplaces. This approach not only
enhances the platform's ability to mitigate financial losses but also strengthens overall security measures,
fostering a safer and more trustworthy marketplace environment for all users.
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Figure 2: Different features used to model the propensity of risk

In the second step of our risk management approach, after determining the propensity of loss for each
transaction through our machine learning models, we integrate this assessment with the exposure level
associated with each transaction. This involves evaluating the financial magnitude of each transaction to
determine whether placing a hold is warranted. For instance, a high-value transaction such as $50,000 might
trigger a hold even if it exhibits a relatively low propensity of loss, due to the significant potential financial
impact in the event of fraud. Conversely, a low-value transaction, even if it shows a higher propensity of loss,
may not necessitate a hold as the financial risk is comparatively lower. This risk-based decision-making process
ensures that holds are strategically placed where they can effectively mitigate potential losses while minimizing
disruption to routine transactions and preserving user experience and satisfaction in online marketplaces.

Propensity of Loss

Exposure of the current transaction

Figure 3: Illustration of the financial risk grid

In the next step of our risk management strategy, we determine the duration for which funds are held based on a
structured simulation model that considers various risk thresholds and transactional milestones. This approach
aims to strike a delicate balance between mitigating potential losses and minimizing disruptions for legitimate
users. For example, funds may be held until critical transactional milestones are met, such as uploading tracking
information, acceptance scans, confirmed delivery, or a specified number of days post-delivery to ensure buyer
satisfaction. These checkpoints are strategically chosen to provide sufficient assurance that the transaction has
progressed as expected, thereby reducing the risk of fraud while maintaining a smooth user experience.

By leveraging simulation models at different risk thresholds, we optimize the timing of fund releases to align
with the level of certainty attained at each transactional milestone. This proactive approach not only enhances
fraud detection capabilities but also enhances operational efficiency by automating decision-making processes
that safeguard against potential financial losses. Ultimately, this strategy aims to foster a secure and reliable
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marketplace environment where both buyers and sellers can engage with confidence, knowing that their
transactions are protected against fraudulent activities.
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Figure 4: Timeline of milestornes

The implementation of transactional holds and the determination of hold durations can vary significantly across
different types of marketplaces. In e-commerce platforms, transaction milestones typically revolve around
shipping and delivery confirmations, such as uploading tracking information, acceptance scans, and confirmed
delivery. These checkpoints are crucial in verifying that goods have been delivered as promised before releasing
funds to sellers. In contrast, travel marketplaces operate on a different set of milestones, often tied to the guest
experience. This includes milestones such as guest check-in, completion of the guest stay, and feedback or
reviews from guests confirming satisfaction with their accommodation. These milestones serve as critical
indicators in the travel sector, ensuring that the guest's expectations are met before funds are disbursed to
property owners or hosts. By tailoring hold durations and milestones to the specific needs and characteristics of
each marketplace, these strategies can effectively mitigate risks associated with fraudulent activities while
enhancing trust and satisfaction among marketplace participants.

In the final phase of our approach, once users have demonstrated a consistent track record of positive behavior
and transactional reliability, they may graduate from transactional holds. This graduation is based on metrics
such as a history of successful transactions, positive feedback from users, and adherence to marketplace
policies. Graduated users enjoy streamlined transactions with reduced friction, enhancing their overall
experience on the platform.

However, it's crucial to maintain vigilance even for graduated users. Monitoring systems continuously assess
transactional behavior, and if significant changes or anomalies are detected—such as a sudden increase in
transaction volume, deviations from usual patterns, or complaints from other users—these users can be
temporarily placed back on holds. This adaptive approach ensures ongoing protection against evolving fraud
tactics while rewarding trustworthy users with a seamless marketplace experience. By balancing user trust and
security through this nuanced approach, online marketplaces can sustain a dynamic yet secure environment for
all participants.

C. Results

The framework undergoes rigorous A/B testing across various thresholds and transaction milestones to optimize
its effectiveness in balancing loss mitigation and future Gross Merchandise Value (GMV) growth. The results of
these tests demonstrate that implementing transactional holds based on nuanced risk assessments effectively
mitigates losses, particularly for transactions classified in the ambiguous grey area. By carefully adjusting
thresholds and evaluating different milestones, the framework enhances the platform's ability to preemptively
address potential fraud while minimizing disruption to legitimate transactions. This iterative testing approach
not only validates the framework's efficacy but also underscores its role in fostering a secure and sustainable
marketplace environment that supports continued growth in GMV while safeguarding against financial risks.

D. Future Scope

Looking ahead, the principles and methodologies developed through this framework hold significant potential
for expansion across diverse product categories and platforms within the broader e-commerce ecosystem. By
adapting the framework to accommodate specific characteristics and transactional nuances of different products,
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such as physical goods, digital products, and services, platforms can tailor risk management strategies more
effectively. Furthermore, extending this approach to various types of marketplaces beyond traditional e-
commerce—such as peer-to-peer rental platforms, freelance marketplaces, and digital content distribution
platforms—can enhance overall marketplace integrity and user trust. Future advancements may include
leveraging emerging technologies like blockchain for enhanced transactional transparency and security, as well
as integrating real-time data analytics to continuously refine risk assessment models. By scaling these
innovations across different products and platforms, the framework can contribute to establishing standardized,
yet flexible, risk management practices that adapt to the evolving landscape of online commerce.

4. Conclusion

In conclusion, this paper has explored a proactive approach to mitigate financial losses and enhance security in
online marketplaces through the implementation of transactional holds. By leveraging advanced machine
learning models to assess the propensity of fraud and strategically placing holds based on transactional risk and
exposure, platforms can effectively deter fraudulent activities while minimizing disruption to legitimate
transactions. The framework's success in A/B testing across various thresholds and milestones underscores its
ability to address the challenges posed by ambiguous user behaviors and mitigate losses for the platform.
Moving forward, there is substantial scope to expand and refine these strategies across different product
categories and types of marketplaces, adapting them to meet the specific needs and dynamics of diverse e-
commerce environments. By continuing to innovate and integrate emerging technologies, such as blockchain
and real-time analytics, platforms can further enhance their ability to foster secure, trustworthy, and thriving
online marketplaces for all stakeholders involved.
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