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Abstract: Lenders writing loans in the peer-to-peer market carry risk with the anticipation of an
expected return. In the current implementation, many lenders do not have an exit strategy beyond
holding the loan for the full repayment term. Many would-be lenders are deterred by the risk of being
stuck with an illiquid investment without a method for adjusting to overall economic conditions.
This risk is a limiting factor for the overall number of loan transactions. This risk prevents funding for
many applicants in need, while simultaneously steering capital towards other more liquid and mature
markets. The underdeveloped valuation methods used presently in the peer-to-peer lending space
present an opportunity for establishing a model for assigning value to loans. We provide a novel
application of an established model for pricing peer-to-peer loans based on multiple factors common
in all loans. The method can be used to give a value to a peer-to-peer loan which enables transactions.
These transactions can potentially encourage participation and overall maturity in the secondary
peer-to-peer loan trading market. We apply established valuation algorithms to peer-to-peer loans to
provide a method for lenders to employ, enabling note trading in the secondary market.

Keywords: secondary markets; algorithms; fintech; peer-to-peer lending

1. Introduction

Peer-to-peer loans have become popular due to the recent advances in financial tech-
nology. The concept of pairing a lender with a borrower remains a central focus of the
peer-to-peer lending market. Many of the recent enhancements brought about due to tech-
nology adoption in this space have made the number of participants increase by making
parings available to any individual with the right qualification requirements and some
effort (Caglayan et al. 2020). Though there are many benefits to the accessibility to the
peer-to-peer lending market now, some of the risks are still present and continue to hinder
growth (Suryono et al. 2019). Many lenders have access to vital information about a po-
tential borrower, which aids in making decisions to lend (Liu et al. 2020). Various work
has been carried out to predict the repayment and default potential based on key factors
in the borrower profile (Maloney et al. 2022). No matter the predictive capability, the risk
of lending money to an individual with only a single exit strategy persists (Chen et al.
2022). In a straightforward peer-to-peer lending transaction, the lender’s money is in the
borrower’s possession until the repayment term concludes and all payments are finalized.

In the peer-to-peer lending market, the online lending platforms play an essential role
by pairing investors with borrowers. Beyond facilitating the pairing, these platforms will
offer payment management for borrowers, analytical metrics for lenders, and a customer
service capability for both sides (should any issues occur). Currently, there are use cases
for the secondary market where the original lender on the primary market can sell their
loan asset to a buyer on the secondary market who then becomes the new lender. Since
many mainstream platforms only offer a primary marketplace, the scarce capabilities in
the secondary marketplace vary, causing gaps in the trading of existing peer-to-peer loans
(Holden et al. 2023). Some of the gaps and limitations that exist cause a lender on the
primary market to hold a note until expiration (Caglayan et al. 2020). This is due to not
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having the mechanisms in place to exit their position on favorable terms. The current
focus for the majority of the peer-to-peer market tends to be centered around decision
making on the primary market, an important requirement for lenders (Zanin 2020). As
the peer-to-peer lending space matures, we are seeing that there should be just as much
importance placed on viable exit strategies, risk monitoring, and risk mitigation beyond the
initial decision to lend money to a borrower (Lukkarinen and Schwienbacher 2022). Due
to challenges and changes outside of the scope of the primary transaction, there are ways
that a loan contract can become jeopardized during the course of repayment (Maloney et al.
2023). We have shown that low credit scores can limit the size of the desirable borrower
pool when lenders use these scores as a heavily weighted requirement for decisions in the
primary market (Maloney et al. 2022). There is also work on changing circumstances and
disruptions that can occur after an agreement has been made—affecting the borrower’s
ability to repay (Maloney et al. 2023). In these circumstances, the lender would benefit from
having multiple options to manage risk.

Although a peer-to-peer secondary market would provide a lender with some flexi-
bility, there is no standardization from one platform to another. Many secondary markets
do not allow loans that are in arrears to be sold, some restrict selling when the borrower
has made late payments, others restrict selling of loans that are too new, and a few will not
allow the selling of loans that are too close to expiration. With these types of inconsistencies,
a lender does not acquire the flexibility they need to implement an exit strategy when
the circumstances change. Lenders provide the funding that makes the peer-to-peer loan
market exist and are essential to the borrower pool. There are enhancements that can be
made to the current peer-to-peer lending framework to provide more benefits to the lender
without causing more burden on the borrower. These enhancements could fill some of the
research gaps that exist in the field. The first major gap mentioned can be solved with a
standard method for pricing a loan. This standardization will increase the diversity of lend-
ing potential and discourage platforms from implementing specialized rules for transacting
on the secondary market. With a robust peer-to-peer loan pricing model, another gap closes
by allowing and encouraging loan trading. To achieve the desired flexibility that comes
with trading, participation and liquidity are requirements. We believe that a standardized
and transparent pricing method will help the secondary market develop and attract more
participant lenders and traders. This added liquidity can solve a very important gap in risk
management methods in the peer-to-peer lending space.

Is there a method for pricing a peer-to-peer loan?
Will the method allow lenders to adapt to changes in the lending environment?
Can the method provide an enhancement to existing secondary market trade?
To answer these research questions, we will demonstrate how a widely utilized pricing

model can be adjusted and applied to the peer-to-peer lending market. We will break down
the multiple components of the algorithm to explain the inputs and how each affects the
price of the loan. We will then show how the existing peer-to-peer loans lack incentives for
participants when market conditions change and will show how our model contributes
an improvement by allowing the lender to adapt accordingly. We then will show how
a secondary market motivates peers while opening opportunities for more participants,
providing liquidity and a basis for trading.

The scientific goal of our research is to deliver three theoretical contributions to
improve the peer-to-peer lending market for both the borrower and the lender. First, we
show how fundamental data points in the repayment terms of a standard peer-to-peer loan
already have the parts necessary to assign a value to that loan. Second, we provide the logic
necessary to calculate loan values based on these factors. Third, we show the benefit to the
proposed changes by comparing how a lender and borrower would adapt to changes in the
lending market using the proposed method in comparison to the existing standard. Our
method introduces concepts for the secondary market to provide much needed support to
the primary market by way of encouraging participation while also solving the liquidity
needs for lenders.
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This paper is organized as follows: Section 2 reviews prior studies in peer-to-peer
lending pricing, trading, and risk. Section 3.1 provides the analysis of the pricing algorithm
for peer-to-peer loans. In Section 3.2, we describe enhancements to the secondary market
which are directly derived from the pricing algorithm explained in Section 3.1. In Section 4,
we conclude, summarize the findings, and provide suggestions for future research to extend
this study.

2. Literature Review
2.1. Pricing Asymmetries in Peer-to-Peer Lending

Compared with the traditional lending environment, peer-to-peer loans have many
differences from transactions among peers. The diversity in the source of loan funds and
the variety of borrowers makes standardization more challenging (Havrylchyk and Verdier
2018). It is not a popular idea to have a level playing field for all peer-to-peer lending
agreements by way of a standard pricing model. Institutions are regulated and have specific
risk guidelines that correspond to lending criteria in traditional loans. The decentralized
unregulated peer-to-peer lending market has less oversight and no direct governing au-
thority. Many peer-to-peer lending platforms are only restricted by the local laws for the
jurisdiction in which the borrower resides. In the case of the United States of America, the
regulation for peer lending is more relaxed than traditional lending. Though more loosely
governed, the regulation can be different from state to state if any exist at all. Borrower
qualifications will also vary on different platforms which are used as a risk/reward balance
(Babaei and Bamdad 2020). The attributes in peer-to-peer lending transactions are generally
common and the same data points exist in all platforms. This shared data model presents
an opportunity to establish standards for pricing such loan assets.

Loans provide value to both the borrower and the lender but are only considered an
asset to the lending party. Assets generally have a monetary equivalent price attached
based on the fair market value, or amount that a buyer is willing to pay. When analyzing
peer-to-peer loans from the aspect of a lender owning the asset, there currently is not a
standardized method for assigning a fair market value or price for this asset. Multiple
factors can be used to define the value of a peer-to-peer loan. These factors are easily
accessible and currently not being utilized beyond the initial transaction of writing the loan
on the primary market (Kholidah et al. 2022). For example, take the borrower application,
which typically holds a credit score, annual income, debt-to-income ratio, and many
other attributes used to evaluate the borrower’s ability to repay. These attributes exist in
practically any loan application or borrower profile from a peer-to-peer lending platform.
Once the application has been evaluated and a loan has been granted, there are other
attributes that are made available such as the principal amount, interest rate, repayment
term, and monthly payment. Just as the pre-loan application holds common standard
attributes, the loan also holds attributes that are common regardless of the platform used.
These standard attributes enable comparative analysis, but very few researchers have
discovered the value in using these attributes to price the asset (Fitzpatrick and Mues 2021).

Pricing has been neglected as a contribution due to the limitations that exist in the peer-
to-peer model (Caglayan et al. 2020). Our review of the existing literature and published
information available on the popular U.S.-based peer-to-peer lending platforms reveals
that the focus of these platforms is solely on providing a marketplace that pairs borrowers
with lenders, which is a great contribution (Havrylchyk and Verdier 2018). These platforms
make the bulk of their money from taking a portion of the borrower’s loaned funds as a fee
and may also take a small percentage for facilitating payments. This marketplace model is
limited to the primary market of an initial peer lender being paired with a peer borrower,
instead of subsequent transactions beyond the original. A true marketplace provides for an
unlimited number of transactions on the same commodity so long as there is value in said
commodity (Galema 2020). The value of a peer-to-peer loan must exist beyond the original
owner of the asset to allow for the marketplace to fulfill its true potential. The single-use
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nature of the current peer-to-peer loan model prohibits peer-to-peer loans from developing
into a more mature transactional asset class (Harvey 2018).

The primary transaction and all data points involved provide the foundation for
developing a viable method for valuation (Chen et al. 2021). We are aware that many of the
popular peer-to-peer lending platforms in the United States do not offer a secondary market
(Holden et al. 2023). This forces the lender to make the right decision initially without any
corrective measures if or when the borrower does not perform. Of the platforms that offer
a secondary market, there is very little published information on how the loans are priced
and even less information available about the trading process (Harvey 2018). Since there is
such little available information on these secondary markets, we provide our findings in
Table 1. Table 1 lists any publicly available information on peer-to-peer lending platforms
with secondary markets, the region in which they serve, the method in which the loans
are priced, and any restrictions on transactions on the secondary market. Our review of
the state of the peer-to-peer market and the existing literature gives a clear indication that
large popular secondary markets do not exist. The reason for the lack of popularity may
be due to the non-standard method for asset valuation. Each platform having its own
method for valuing a loan creates liquidity silos for each platform instead of establishing
an interconnected standard promoting trade. This lack of pricing methodology creates a
barrier for the peer-to-peer lending industry, preventing the development of the secondary
market. Due to the lack of available information in specific regions, we must include any
region that has available information on their local peer-to-peer lending markets to serve
as existing examples of the asymmetries in the secondary market offerings. In Table 1,
we list any peer-to-peer lending platforms with published information on their secondary
market (past or present), their given URL, their region, the status of their secondary market
offering, and any pricing/restriction information offered publicly. This list does not capture
every peer-to-peer platform with a secondary market in existence, but gives an example of
the offerings that were accessible.

Table 1. List of peer-to-peer lending platforms with published information on their secondary market
(past or present).

P2P Platform Region Status of Secondary
Market Loan Pricing Method Trading Restrictions

Lending Club
www.lendingclub.com
www.folioinvesting.com
(accessed on 3 April 2024)

USA No longer offered

• Loans priced with a markup or
markdown on the outstanding
principal plus interest accrued.

• Asking price (markup/down)
based on seller discretion.

• Loans cannot be priced at a markup
greater than 70% of the total value of
accrued interest and
outstanding principal.

• Purchase price cannot produce a
negative yield to maturity.

Abundance Generation
www.abundanceinvestment.
com
(accessed on 21 January 2024)

UK Yes

• Asking price can be set by
the seller.

• Asking prices must fall in line
with supply and demand.

• The loan must be fully funded and in
its repayment phase.

• The loan cannot be traded if there is a
payment due within the next 3 days.

• Updated financial information for the
borrower cannot be more than
6 months old.

Assetz Exchange
https:
//assetzexchange.co.uk/
(accessed on 22 January 2024)

UK Yes
• Asking price can be set by

the seller.

• Exchange might cap the premium for
each loan but has no standard
formula for doing so.

Axia Funder
www.axiafunder.com
(accessed on 19 May 2024)

UK Yes

• Asking price can be set by
the seller.

• Axia Funder (exchange) will set
a minimum and maximum sale
price and volume.

N/A

Mambu
www.mambu.com
(accessed on 22 April 2024)

Global No longer offered as of
3-15-22

Loans priced and sold at face value
(remaining principal). N/A

Note: This list includes only P2P platforms with published and publicly available information about their
secondary market and how the loans are priced.

www.lendingclub.com
www.folioinvesting.com
www.abundanceinvestment.com
www.abundanceinvestment.com
https://assetzexchange.co.uk/
https://assetzexchange.co.uk/
www.axiafunder.com
www.mambu.com
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The pricing or method for assigning value to a loan that exists currently or in a past
version of a secondary market for peer-to-peer loans has traditionally been based on the
face value or outstanding principal of the loan. Those platforms that have published their
pricing methods show that the seller may set the price of their loan. In some cases, though
set by the seller, there are limitations or rules that establish boundaries, restricting prices
from being too aggressive. These limitations are enforced for reasons that seem to attempt
to address issues that face markets in general such as liquidity, volume, and accuracy
(Herzenstein et al. 2010). Developments in the peer-to-peer lending space that make efforts
to address these issues are needed to further develop the secondary market and strengthen
the primary market.

2.2. Secondary Market Asymmetries in Peer-to-Peer Lending

Our survey of the available peer-to-peer platforms that offer secondary markets reveals
that there are differences that distinguish one platform’s secondary market from the other.
On the other hand, there are also similarities that can be used as common ground to begin
making progress towards a shared trading experience for buyers and sellers of these loans.
After compiling information on the various platforms that offer secondary markets, we
find that there are some key attributes that can be used to make comparisons.

The region shows where the operations for the platform are managed. The region
serves as a de facto boundary for the loan transactions, as many of the borrowers and
lenders will be based out of that area. Borrowers cannot easily borrow outside of their own
jurisdiction because of the difficulty and differences in obtaining valid information to assess
the criteria used to rank borrower’s credit worthiness. There usually is no region-specific
restriction for lenders as the funding can come from anywhere in a peer-to-peer transaction.
If a platform is regulated, the rules for that jurisdiction will apply to the platform and its
secondary market.

In Table 2, we show key features of various peer-to-peer platforms from different
areas in the world. In the table, you will see that there are various entry-level investment
amounts. This limitation would be an issue in a standardized shared secondary market if
the minimum investment is a much larger burden for an investor from a region with lower
economic thresholds like cost of living, income, and GDP per capita. To facilitate a broader
inclusive secondary market encompassing notes from as many peer-to-peer platforms
as possible, the minimum investment restriction on an individual platform should not
carry over to the shared secondary market. This would mitigate any issues where the
minimum investment for any individual platform is substantially higher than others. On
the secondary market, investors would not have this restriction because asset prices can
vary based on market conditions. A buyer on the secondary market would not know where
a loan places in the range of minimum to maximum investment limits on the primary
market because loans from various primary markets would be available.

Table 2. Peer-to-peer platforms with secondary markets established for buying and selling loans.

P2P Platform Region Min. Investment Buyback Guarantee Min Proj. Return Regulated

Marketlend Australia AUD 100 No 9% No

Kviku Finance Cyprus EUR 50 Yes 9% No

HelpLending Bulgaria BGN 100 No 9% No

Klear Bulgaria BGN 100 No 4% Yes

EvenFi Italy EUR 20 No 9% Yes

Smartika Italy EUR 100 No 4% No

Prestiamoci Italy EUR 1500 No 9% No

Soisy Italy EUR 10 No 4% No
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Table 2. Cont.

P2P Platform Region Min. Investment Buyback Guarantee Min Proj. Return Regulated

Robocash Croatia EUR 10 Yes 9% No

Žltý Melón Slovakia EUR 25 Yes 4% Yes

Finansowo Poland PLN 25 No 9% No

Finbee Lithuania EUR 5 No 9% Yes

Savy Lithuania EUR 10 No 9% Yes

NEO Finance Lithuania EUR 20 Yes 9% Yes

Heavy Finance Lithuania EUR 100 No 9% Yes

Zonky Czech Republic CZK 200 No 9% No

Bondster Czech Republic EUR 5 Yes 9% No

Capitalia Latvia EUR 1000 Yes 9% No

Mintos Latvia EUR 50 Yes 9% Yes

Lande Latvia EUR 50 No 9% No

Twino Latvia EUR 1 No 9% Yes

Kreditex Estonia EUR 20 Yes 9% No

Landex Estonia EUR 10 No 9% No

Crowdestor Estonia EUR 50 No 9% No

Bondora Estonia EUR 1 No 4% Yes

Brickfy Estonia EUR 10 Yes 9% No

Monestro Estonia EUR 10 No 9% No

IUVO Group Estonia EUR 10 No 9% No

Income Marketplace Estonia EUR 10 Yes 9% No

Swapper Estonia EUR 10 Yes 9% No

Cashare Switzerland CHF 100 No 9% No

Lend Switzerland CHF 500 No 9% No

3CircleFunding Switzerland CHF 1000 No 4% No

Swisspeers Switzerland CHF 1000 No 4% Yes

CG24 Group Switzerland CHF 500 No 4% Yes

Bettervest Germany EUR 50 No 4% No

Fixura Finland EUR 20 No 0% No

SaveLend Sweden SEK 10 Yes 9% Yes

Inversa Spain EUR 20 No 4% No

ZonnepanelenDelen Netherlands EUR 25 No 4% No

Lendino Denmark DKK 1000 No 4% Yes

Flex Funding Denmark DKK 200 Yes 4% Yes

GoParity Portugal EUR 5 No 4% No

Raize Portugal EUR 20 No 4% No

Lendwise United Kingdom GBP 200 No 9% Yes

HNW Lending United Kingdom GBP 10,000 No 9% Yes

Abundance United Kingdom GBP 5 No 9% Yes
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Table 2. Cont.

P2P Platform Region Min. Investment Buyback Guarantee Min Proj. Return Regulated

Unbolted United Kingdom GBP 500 No 4% Yes

Crowd2Fund United Kingdom GBP 1 No 9% Yes

FOLK2FOLK United Kingdom GBP 20,000 No 4% Yes

Rebuildingsociety United Kingdom GBP 10 Yes 9% Yes

Money&Co. United Kingdom GBP 100 No 4% Yes

Esketit United Kingdom EUR 10 Yes 9% No

Prosper United States USD 25 No 4% No

An interesting feature that a portion of the surveyed peer-to-peer platforms implement
is a buyback guarantee. This guarantee is a commitment by the peer-to-peer platform to
repurchase the loan from the peer lender at a specified price before a deadline timeframe.
In this arrangement, there are often applicable performance criteria that the borrower
must not have met, resulting in an unfavorable situation for the lender. This guarantee is
not an all-encompassing insurance policy for the lender to recoup their funds, but more
of a counter measure for bad actors who may have intentionally taken advantage of the
peer-to-peer platform. An example would be a borrower who falsified documents to make
their application appeal to a lender. In this transaction, the lender would have relied on
the peer-to-peer platform to vet the borrower. To prevent lenders from losing trust in the
peer-to-peer platform, the platform would offer a buyback guarantee in the early stages of
the loan repayment term at a predetermined price (Weng and Luo 2021). This guarantee
provides investors with a measure of confidence in the platform, but not a completely
risk-free transaction. This buyback is commonly used as a marketing tool to promote the
trustworthiness of the peer-to-peer lending platform, making one platform more attractive
than another.

The minimum projected return is an advertised amount that each of the platforms
will disclose to investors as an estimated return on investment. These rates are indicative
of a fully repaid loan at maturity and come with no guarantee as to the performance
of the borrower over the term of the loan. Some of the platforms advertise a minimum
projected return that is more conservative, and some are aggressive with projections. As
shown in Table 2, Fixura, a Finland-based platform, projects the most conservative return
on investment, while many of the other platforms listed project returns of 9% or more.
There are issues that come with high returns, such as riskier borrowers being charged
higher rates, and predatory marketing tactics to sucker borrowers into making bad loans.
These scenarios can lead to a loss of capital, but this is not always the case. Many of these
platforms do not have transparent statistics available to lenders to cross-reference in their
due diligence.

We found that the secondary markets on these platforms are segmented and associated
only with the primary parent platform. Since many of these platforms are from various
countries, there are different currencies used, different languages, and varying lending
levels (minimum and maximum loan amounts). Any of these mentioned differences can
be inhibiting factors to secondary market participation, resulting in liquidity issues for
traders. Liquidity promotes more efficient pricing and is necessary for a secondary market
to successfully exist (Zhou and Wei 2020). One example of a secondary market lacking
liquidity would be a seller of an asset with a performing borrower, no other heightened
risk factors, but having no available interested buyers in this loan even at a discount. With
sufficient liquidity, a seller of a loan does not have an issue with obtaining a buyer for an
asset priced correctly. To increase participation in the secondary market of peer-to-peer
lending, barriers that prevent traders from transacting on these markets must be remedied
(Oh and Rosenkranz 2022).
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2.3. Prevailing Risk Factors in Peer-to-Peer Lending

Many papers focus on the benefits of the peer-to-peer lending industry and how
innovative strides in financial technology assist in making the industry more popular.
However, there are risks that exist in the peer-to-peer lending space. One fundamental risk
with lending is the opportunity cost that arises when market conditions change. Lenders
invest capital based on economic factors present when making the decision to lend money
to a borrower. These factors are not frozen in time and can impact the quality of the
investment for the lender. For the borrower, changes in the overall lending environment
can impact their decisions to keep the loan with the agreed-upon terms or move on to
take advantage of a better situation (Huang et al. 2020). This risk is not unique to only
the peer-to-peer lending market, as traditional lending also has this as a leading obstacle
when writing loans. Though the traditional lending space shares the same risk, there are
secondary markets that traditional institutions use to handle such scenarios (Kaminskyi
et al. 2022). In many cases, there are people in risk analysis positions in traditional lending
institutions. In contrast, in the peer-to-peer lending space, the potential peer lender is the
main decision maker, who has no established secondary market.

When interest rates fluctuate, existing loans are affected. Since peer-to-peer loans are
fixed-rate personal loans, a change to the overall lending environment has a direct impact
on the asset’s strength. When the change does not benefit the lender, there are limited
options. One major downside for the lender is that the loan must be held as an investment
through to the end of the repayment term if there is not a viable option for selling this loan
to another investor. On the other hand, there are exit strategies that can be employed by
the borrower to take advantage of a change in rates for the better. Also, when rates change
for the worse, the borrower has the option to continue paying on an existing peer-to-peer
loan with favorable rates locked in prior to the move. So, in reference to rate changes, the
borrower’s flexibility outweighs the lender’s when there is not a viable secondary market
for the lender to transact.

Another prevailing risk within the peer-to-peer lending space is a change in the
borrower’s attributes. Investors are always concerned with a borrower’s ability to repay
because this can be the difference in making a return on their investment or a loss of
capital. Interested peers will make decisions to lend based on available data points in loan
applications (Ma et al. 2018). During the course of the loan repayment, the attributes have
the ability to change (Berg et al. 2020). Since these attributes influenced the decision to
lend with the associated terms, the quality of the investment will be in question when a
change occurs. When attributes change for the worse, the borrower benefits from locking
in terms based on better qualifications and has an incentive to stick with the existing loan
situation. On the other hand, if the loan qualifications for the borrower are enhanced,
they may benefit from finding better terms based on having more desirable application
attributes. From the perspective of the lender, diminished borrower qualifications hurt
the quality of the investment and decrease optimism for repayment. Enhanced borrower
attributes will strengthen the loan qualities when analyzing the investment and could help
a lender sell a loan. Through the use of technology and data offered by the online platform,
the ranking systems give investors the ability to use a summarized grade for the quality
of borrowers (Boiko Ferreira et al. 2017). A lower-grade borrower would be a higher risk
for a lender, while a higher-grade borrower signifies a safer investment. Ultimately, the
decision is made by the peer lender, but with the use of the platform’s quality rating, the
peer can lean on the platform’s analysis. Lower-grade borrowers will provide lenders with
an incentive for taking on more risk by paying higher interest rates. More favorable rates
will be given to high-grade borrowers because of the competition from other lenders for
high-quality borrowers (Yu et al. 2018).

Most peer-to-peer lending platforms are serving in an alternative capacity to the
traditional institutions available in the borrower’s area. Though well-qualified, highly rated
borrowers can utilize these peer-to-peer lending platforms, the less attractive borrower
usually has no other option. In areas where there are established credit reporting agencies,
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the applicant’s credit score and other important factors are used to determine the quality
of the borrower (Kim and Cho 2019). Many would assume that a lower-credit-score
borrower should not be given a loan. In other work that uses machine learning on low-
credit borrowers, we found that there are factors in the borrower’s credit profile that
show promise in giving applicants like these a chance (Maloney et al. 2022). In other
work, we have seen that there are economic disruptions that can cause financial issues for
borrowers. Analyzing data on borrowers who have experienced economic hardship during
their repayment period shows that there are certain factors in the applicant profile that a
lender can use. Factors such as the words in their job title can influence the confidence that
a lender has in an applicant’s resilience to economic disruption (Kriebel and Stitz 2022).

Reviewing many of the prevailing risk factors, we come back to the fundamental issue,
which is a lacking exit strategy for peer lenders. Lenders need the flexibility to adjust to
changing conditions and must have an alternative to waiting on the borrower to perform
to completion of the repayment term. Loans are assets of the lender that carry inherent risk,
but the risk of exposure due to a non-existent secondary market further complicates the
position. The value of these assets must be standardized and easily computed to support
market activity beyond the initial writing of the loan on the primary market. Conditions in
the lending environment have the possibility to change. In the rare case that conditions in
the lending environment remain consistent throughout the term of the loan, the qualities
of the borrower can also change. In situations where changes occur, the value of the asset
should adjust properly to reflect the change. Until there are acceptable methods to assign
a value to a peer-to-peer loan, the risk of exposure will remain. To begin addressing this
risk, we will present a valuation method for these assets that could be a foundation for
establishing a liquid secondary peer-to-peer loan market. The design of a peer-to-peer
lending network with a robust and liquid secondary market has the potential to give peer
lenders options in risk mitigation.

3. Pricing Peer-to-Peer Loans
3.1. Pricing Methodology

We see that the structures of peer-to-peer loans are common on both the platforms
that offer secondary markets and those that do not. Those with published information
about their loan offerings on the primary market state that the loans are installment loans
and have a fixed interest rate for the repayment term. This fixed interest rate guarantees
a consistent payment for the borrower during their repayment term, which enables the
borrower to plan accordingly. These loans also have platform-specific fees that are either
charged one time or on a periodic repeating basis. A one-time fee could be the application
fee or the loan origination fee that the borrower must pay. Recurring fees include service
fees or platform-specific vendor fees billed along with each installment payment.

During the repayment period of the loan, the borrower will make payments. The
portion of the payment that goes towards the principal paydown and the interest charged
will be broken down by an amortization schedule. The amortization schedule will allocate
a larger portion of the recurring payment to interest in the earlier periods of the loan,
while decreasing that allocated portion as more payments are made. The principal, or the
borrowed amount, will slowly decrease as payments are made by the borrower. Due to
amortization, the portion of the payment that will be allocated to paying down the principal
starts off small and increases over time. The formula for calculating amortization in this
case is as follows:

A = P
i(1 + i)n

(1 + i)n − 1
(1)

where A = the payment amount, P = the amount of principal net of initial payments, i = the
periodic interest rate, and n = the total number of payments. To further illustrate how a
typical peer-to-peer loan repayment schedule breaks down in proportions of principal and
interest for the borrower, we give an example of a USD 10,000 loan with a 3-year repayment
term and a 10% fixed interest rate. When looking ahead to the last successful payment
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at the end of the repayment term, the borrower would have paid a total of USD 1616.19
in interest. As shown in Table 3, this total interest figure accumulated over the life of the
repayment term, starting from month 1 at an amount of USD 83.33 through to month 36
at USD 2.67, which is the lowest interest allocation. In this scenario, the effective return
on capital for the peer-lender is USD 1616.19, or 16% on the original USD 10,000 that was
originally borrowed. For the borrower, USD 1616.19 was the cost in interest paid in addition
to the original principal of USD 10,000. These calculations do not include any fees charged
to the borrower by the peer-to-peer lending platform.

Table 3. Schedule and allocation on a typical peer-to-peer loan for USD 10k at 10% interest issued
with 3-year repayment-term.

Month Interest Principal Ending Balance

1 USD 83.33 USD 239.34 USD 9760.66
2 USD 81.34 USD 241.33 USD 9519.33
3 USD 79.33 USD 243.34 USD 9275.98
4 USD 77.30 USD 245.37 USD 9030.61
5 USD 75.26 USD 247.42 USD 8783.20
6 USD 73.19 USD 249.48 USD 8533.72
7 USD 71.11 USD 251.56 USD 8282.16
8 USD 69.02 USD 253.65 USD 8028.51
9 USD 66.90 USD 255.77 USD 7772.74
10 USD 64.77 USD 257.90 USD 7514.84
11 USD 62.62 USD 260.05 USD 7254.79
12 USD 60.46 USD 262.22 USD 6992.58
End of year 1
13 USD 58.27 USD 264.40 USD 6728.17
14 USD 56.07 USD 266.60 USD 6461.57
15 USD 53.85 USD 268.83 USD 6192.75
16 USD 51.61 USD 271.07 USD 5921.68
17 USD 49.35 USD 273.32 USD 5648.36
18 USD 47.07 USD 275.60 USD 5372.75
19 USD 44.77 USD 277.90 USD 5094.85
20 USD 42.46 USD 280.21 USD 4814.64
21 USD 40.12 USD 282.55 USD 4532.09
22 USD 37.77 USD 284.90 USD 4247.19
23 USD 35.39 USD 287.28 USD 3959.91
24 USD 33.00 USD 289.67 USD 3670.23
End of year 2
25 USD 30.59 USD 292.09 USD 3378.15
26 USD 28.15 USD 294.52 USD 3083.63
27 USD 25.70 USD 296.97 USD 2786.65
28 USD 23.22 USD 299.45 USD 2487.20
29 USD 20.73 USD 301.95 USD 2185.26
30 USD 18.21 USD 304.46 USD 1880.80
31 USD 15.67 USD 307.00 USD 1573.80
32 USD 13.11 USD 309.56 USD 1264.24
33 USD 10.54 USD 312.14 USD 952.10
34 USD 7.93 USD 314.74 USD 637.37
35 USD 5.31 USD 317.36 USD 320.01
36 USD 2.67 USD 320.01 USD −0.00
End of year 3

If the original lender wants to sell this performing loan to another lender prior to
month 36, there should be an easily calculated price. Table 3 shows the amount of principal
remaining in the ending balance column at any month interval. This amount would be
the payoff for the loan if a borrower wanted to complete the repayment early, which is
prepayment. This amount could also be thought of as a buyout that another lender would
pay the original primary lender in a transaction initiated by the borrower. This could be
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thought of as refinancing the remainder of the loan with another lender. In this scenario,
the price for this loan is a simple calculation, as we can take the remaining principle as a
minimum price the seller should ask for the loan. Any amount over the remaining principal
would be a premium or bonus for the seller as they would be locking in additional gain
while taking their risked capital out of the equation.

There are external issues that can impact the attractiveness of pricing a loan based on
the remaining principal. The most obvious issue would be the performance of the borrower.
If a borrower has stopped making payments to the current lender, selling the rights to
the loan at the amount of remaining principal would require some way of convincing
or way to ensure that the purchasing lender can collect payments from the borrower. A
guarantee such as this does not exist; thus, the value of this loan would decrease. This risk
associated with lending causes issues when it occurs, and attempting to pass a loan on with
a nonperforming borrower is not ideal.

Another prevailing issue with pricing based on the remaining principal is the compet-
ing alternative investment vehicles available. Since peer-to-peer loans have fixed interest
rates, during the repayment term, conditions could change in the lending space that would
change how the fixed-rate loan is viewed on the secondary market. There could possibly
be other places an interested party could put this money for a similar or better return. On
the other hand, the fixed rate could become very attractive because the rate is much higher
than other investments. When interest rates change, fixed-rate assets become either more
or less attractive (Ma et al. 2017). This will affect the ability of a note holder to sell their
loan to another lender. Peer-to-peer loans each have different borrower quality, repayment
periods, and interest rates. Pricing of peer-to-peer loans should be based on these factors
because borrower quality and interest rates often change during the life of the loan.

To price peer-to-peer loans more effectively based on the nature of the instrument,
we will introduce concepts that will serve as inputs for the pricing algorithm. Initially, the
face value, or the loaned amount of the principle, starts off as the price. This value means
nothing until the lender decides to sell and must have a marketable price. There are other
factors that must be included to determine the marketable price (Ma et al. 2017). As we have
already established in the discussion on amortized payments, there is a fixed interest rate
and a set payment for the borrower. In this model, we do not amortize the payments and
instead remove the principal portion from the recurring payment. Our model only requires
a fixed interest amount to be paid by the borrower at recurring intervals (typically monthly)
to the lender. Since the borrower is only paying interest, the entire principal amount is
due to be paid to the lender at the end of the term. This concept, also known as maturity,
allows the borrower to make regular, fixed-amount, interest-only coupon payments to
the lender for a defined period. As a result, the borrower benefits from the flexibility of
the lower payment to prepare for the bulk repayment or refinance the principal portion
of the loan. The benefits for the lender will be explained as the discussion of the pricing
method continues.

In our method, the payment, which is a fixed amount composed of only interest, stays
consistent for the borrower throughout the term of the loan. This periodic distribution of
interest from the borrower will be paid to the noteholder or peer lender even if sold during
the duration of the loan term. This fixed periodic distribution, or coupon, can be calculated
by taking the contractually agreed annual interest rate on the principal and dividing this
amount by the number of payments that will occur during the year.

Cr =
i
P

(2)

where Cr is the coupon rate, i is the annualized interest, and P is the par value (principal)
of the loan. If a loan has a principal amount of USD 10,000, and over the course of the year
a borrower agrees to pay USD 1500 in interest, then the coupon rate is 15% annually. In
the case where there will be multiple payments required throughout the year such as a
monthly payment, the coupon rate stays the same, but the payment amount is broken up
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to equal the yearly total required. In the following equation, Cp is the coupon payment,
P is the par value (principal) of the loan, Cr is the coupon rate, and n is the number of
payments annually.

Cp =
CrP

n
(3)

Coupon Payment =
Coupon Rate ∗ Principal

Number o f Payments Annually

The coupon payment amount, which does not change, plays a big role in pricing the peer-
to-peer loan on the secondary market because it can be compared with other investments
to determine the attractiveness of the opportunity. For example, if a peer-borrower is
currently paying 5% on a loan of USD 10,000 (Loan A) and decides to borrow more money
by securing another USD 10,000 loan from a totally separate peer-lender at 10% (Loan B),
there is a comparison that can be made. If the quality of the borrower, the duration of the
loan, and other loan qualities are identical at the time of writing Loan B, then Loan A is less
attractive to a lender than Loan B simply because of the difference in coupon rate. Lender
A has locked in a lower rate with theoretically the same level of risk as Lender B, who is
achieving a better return. In regard to pricing the two assets on the secondary market, Loan
A would need to be priced at a lower value than Loan B because of the difference. On
the secondary market, these peer-to-peer loans may be sold for a premium or discount on
their initially established face value. This means that the issuer or borrower’s contractual
interest rate plays a role in the price of the loan.

Using another example, consider a USD 10,000 peer-to-peer loan with a 10% coupon
annually. If this loan sells on the secondary market for USD 11,000 to investor A, the coupon
of 10% on the USD 10,000 still stands. This investment made by investor A now has a 9%
yield since the amount invested is higher than the face value of the loan, which is sold at a
premium. If a second transaction occurs and the loan sells for USD 9000 to investor B, the
coupon of 10% on the USD 10,000 still stands. This USD 9000 investment made by investor
B now has an 11% yield because the amount invested is less than the face value of the loan,
which is sold at a discount.

Another key measure for valuing a loan on the secondary market is the yield. There
are multiple meanings when referring to yield. In the most general sense, the yield refers to
the return on investment from interest paid. The multiple ways yield can be used in pricing
peer-to-peer loans include nominal yield, yield to maturity, yield to call, and yield to worst
(Caglayan et al. 2020). We have already discussed the nominal yield in prior sections, as this
is synonymous with the loan’s coupon rate. Simply put, nominal yield is the interest-based
return on the face value of the loan a lender can expect to receive in the span of a year.
The yield to maturity is a factor of importance in trading loans as this measures the rate
of return if the lender performs and pays the owner of the asset as agreed through the
maturity date. Investors looking to transact peer-to-peer loans must have this calculation
readily available to determine if the price of the asset is at a premium or discounted in
relation to the par value. Yield to maturity is calculated as follows:

YTM =
C + F−P

n
F+P

2
(4)

where C is the coupon or interest payment, F is the face value or par value, P is the stated
price of the loan, and n represents the number of years to maturity. This will represent the
actual realized yield over the life of an investment only if all coupon interest payments
received before the maturity date are reinvested at the current YTM in a compounding
manner. This yield to maturity formula calculation is an approximation because we assume
that the value of the loan stays constant until maturity, though this is not likely. The YTM
is the estimated annual rate of return that the peer-to-peer loan is expected to earn until
reaching maturity, with three notable assumptions:
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Assumption 1. The return assumes the lender or investor will hold onto the asset instrument until
the maturity date.

Assumption 2. All the required interest payments will be made as scheduled and ultimately the
principal will be repaid.

Assumption 3. The interest payments will be reinvested at the same rate as the yield to maturity.

Yield to maturity is the internal rate of return because the calculation takes the discount
rate and present value (PV) of all the loan’s future cash flows and provides an indicator
for the current market price. Since the YTM is based on an annualized rate, it allows an
interested party to make comparisons among different loans and their expected returns
on the primary and secondary market. Finding the actual yield to maturity would require
scenario-based parameter changes for the rates used in the present value formula until P
(or price) equals the actual price of the loan.

C
1 + r

+
C

(1 + r)2 . . .
C

(1 + r)t +
F

(1 + r)t (5)

To validate the value of a loan, we use the present value of the loan’s expected income
based on the yield to maturity. The yield to maturity, along with the par value, coupon,
and time to maturity, will be used as inputs to calculate the present value. We utilize the
following for the calculation of the value of cash flow and face value:

C = expected coupon
R = yield to maturity
r = annual rate
F = f ace value o f theloan
t = number o f payments
T = time to maturity(years)

Then,

Vcoupons =
T

∑
t=1

C
(1 + r)t (6)

Vf ace value =
F

(1 + r)T (7)

so,

Value =
F

(1 + r)T +
T

∑
t=1

C
(1 + r)t (8)

To give an example of a typical peer-to-peer loan, we will take a USD 1000 loan with
an annual interest rate of 5% for the next 3 years. The interest payments are made monthly
until the maturity date, when the USD 1000 principal is due for payment.

C = USD 4.17 monthly
r = 5%
F = USD 1000
t = 36 months
T = 3 years

To calculate the yield to maturity for the loan based on the values listed above with
monthly coupon payments, we use the applicable formula with the stated values:

YTM(annual) =
C + F−P

n
F+P

2
=

50 + 1000−1000
3

1000+1000
2

= 0.05 (9)

For the scenario mentioned, the loan is showing the full term as t = 36 months and T = 3
years, meaning this is either at origination in the primary market or being analyzed shortly
after that in the secondary market. When analyzing loans that are at or near origination,
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the yield to maturity is equal to the agreed annual interest rate when the loan is neither
discounted nor sold at a premium. The secondary market will be composed of loans that do
not have a full term remaining and have an asking price that is different from the face value.

ex. t < 36, T = 3, P 6= F

To illustrate a situation where the original loan is being sold at a premium, or P > F,
we use the following example:

C = USD 4.17 monthly
r = 5%
F = USD 1000
P = USD 1010 (set by seller)
t = 23 months (1.92 years remaining)
T = 3 years

YTM =
C + F−P

n
F+P

2
=

50 + 1000−1010
1.92

1000+1100
2

= 0.04456 (10)

In the above example, the higher loan price (P) has a negative impact on the yield to
maturity. This decrease is because the inputs that provide the income for the loan do not
increase along with the price. The coupon payments, the interest received on any interest
payments (assuming coupon payments are reinvested at the same yield to maturity), and
the difference in the face value compared to the price only result in a profit if the loan is
bought for less than the par value. The buyer of this loan would have a lower yield to
maturity because they paid a premium and because there is less time to maturity remaining.
After calculating the yield to maturity, and replacing r with the updated YTM rate, we have
the necessary inputs required to calculate the present value from the following equation:

C
1 + r

+
C

(1 + r)2 . . .
C

(1 + r)t +
F

(1 + r)t (11)

45.87
1.04456

+
50 + 1000

(1.04456)2 = 43.91 + 962.33 = 1006.24 (11a)

In this scenario, the present value, though still at a premium, is less than the asking
price of USD 1010 given in the example. Unless there are other factors warranting a higher
asking price, a buyer would be overpaying for this loan if purchased at the asking price.

To illustrate a situation where the original loan is being sold at a discount, or P < F, we
use the following example:

C = USD 4.17 monthly
r = 5%
F = USD 1000
P = USD 990 (set by seller)
t = 23 months(n = 1.92 years remaining)
T = 3 years

YTM =
C + F−P

n
F+P

2
=

50 + 1000−990
1.92

1000+1100
2

= 0.0555 (12)

pv =
C

1 + r
+

C

(1 + r)2 . . .
C

(1 + r)t +
F

(1 + r)t (13)

45.87
1.0555

+
50 + 1000

(1.0555)2 = 43.458 + 942.48 = 985.94 (13a)
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In the example above, we illustrate a loan priced lower than its face value which has a
higher yield to maturity because of the discount. This concept of buying loans at a discount
can result in the buyer making a profit at maturity when receiving the face value payment.
Another potential benefit to buying at a discount is that the coupon payment is based on
the higher face value and not the discounted price. A peer-to-peer loan’s principal balance
or par value at the time of issuing the loan is the loan amount. As shown in Table 4, when
buying and selling these loans, we have the par value as the basis for determining if the
asset is transacting at a premium or a discount. When the loan is transacting for more than
the established face value or par, the loan is trading at a premium. On the contrary, a loan
trading at a discount would be priced below its face value or par value. An ‘at par’ loan is
priced equal to its face value or par value.

Table 4. Classification of loan price compared to its face value with justification.

Loan Price Classification Justification

Greater than the face value Above par (At a premium) Coupon Rate > Yield to Maturity
Equal to the face value At par Coupon Rate = Yield to Maturity
Less than the face value Below par (At a discount) Coupon Rate < Yield to Maturity

3.2. Empirical Results

Peer-to-peer loans are callable, which means that the borrower can repay the full face
value at any time during the repayment term. Though this is not the worst-case scenario
for a lender, the callable feature can impact returns because coupon payments will stop. In
such a case, the true yield to maturity figures would need to be adjusted to the decreased
n value. Adjusting input values after the loan has been called back (or paid off) by the
borrower does not give the investor the ability to plan and price the asset properly prior
to purchase. The price paid for the loan would result in an overpayment when based on
an incorrect yield to maturity equation since the loan was not actually held until maturity.
In this scenario, the C value (coupon) in the pricing formula would be inaccurate when
retroactively plugging in the actual sum of coupon payments for the year in which the
payoff occurred.

To avoid incorrect pricing due to a borrower paying prior to full maturity, we use
a pricing formula built to handle such a scenario for callable loans. In such scenarios,
we optimize the benefit for the buyer in the price as the seller already benefits from an
embedded callable option. The benefit to the buyer works out to a cheaper purchase price.
As shown in Table 5, when a callable loan is being sold at a premium, the buyer would
need to base the price on the earliest possible payoff date to avoid overpaying for the
asset. In contrast, the discounted loans should be analyzed based on the latest payoff date
possible because the coupon rate is less than the yield to maturity. We can use the following
equation to analyze price for a callable peer-to-peer loan:

P = F(r)an¬ j + Fvn
j (14)

where P is the price of the loan, F is the original face value of the loan, r is the coupon rate,
n is the number of coupon periods, j is the yield rate, C is the coupon payment amount,
and V is the present value.

Table 5. Callable loan classification and basis for pricing by payoff date.

Callable Loan Classification Coupon Rate vs. Yield Rate Pricing Should Be Based on

Above par (At a premium) Coupon Rate > Yield Earliest Payoff Date
Below par (At a discount) Coupon Rate < Yield Latest Payoff Date

In a realistic scenario, we plug the values in for a peer-to-peer loan to determine
its price.
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C = USD 4.17 monthly
r = 10% (0.83% monthly)
j = 8% (0.66% monthly)
F = USD 1000
n = 120 months (callable at n > 0)
T = 10 years

Since r > j, we have a loan being sold at a premium which will yield less than the
contracted original rate due to the increase in price. For loans with r > j, we must calculate
the best possible price based on the earliest payoff or call execution to avoid overpaying
for the loan. We plug the values into the formula to simulate pricing of the loan based on
the facts:

P = F(r)an¬ j + Fvn
j (15)

i f n = 1 then P = 1000(0.0083)a1¬0.0066 + 1000v1
0.0066 (15a)

P = 8.3
1− 1

(1.0066)1

0.0066
+ 1000

1

(1.0066)1 (15b)

P = 8.3(0.0066) + 1000(0.9934) (15c)

P = 993.455 (15d)

In this sample, we show that the loan being sold at a premium and then being paid off
at n = 1 would result in a loss to the buyer. The buyer would have overpaid for the loan if
purchased for an amount higher than the face value because the borrower paid only one
payment to the lender. The sooner the loan is repaid, the less return the lender will realize.
If the loan can be repaid at any time while n > 0, then a repayment at time n = 1 should be
used as a basis for the best price of the loan due to it being the lower return for the buyer. To
avoid a loss in this scenario, some lenders will charge a prepayment penalty to discourage
borrowers from paying loans off early. Other loss mitigation techniques would include
adding cost to the borrower to have a callable feature in the loan. Some lenders can place
restrictions on how soon the loan can be paid off (in an effort to delay repayment). In such
cases, the n value (number of payments) must meet a threshold that has the break-even
amount factored in for the lender. We show in the following example how pushing the
earliest payoff back to half of the full maturity affects the price based on the same example
from before but using a different value for n.

C = USD 4.17 monthly
r = 10% (0.83% monthly)
j = 8% (0.66% monthly)
F = USD 1000
n = 120 months (callable at n > 60)
T = 10 years

P = F(r)an¬ j + Fvn
j (16)

i f n = 61 then P = 1000(0.0083)a61¬0.0066 + 1000v61
0.0066 (16a)

P = 8.3
1− 1

(1.0066)61

0.0066
+ 1000

1

(1.0066)61 (16b)

P = 8.3(50.0758) + 1000(0.6695) (16c)
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P = 1085.1291 (16d)

Pushing the earliest payoff date back to half of the full maturity increases the price
of the loan because there are more interest payments due to the note holder before the
possibility of payoff. This affects the present value function by increasing the exponent.
In both cases (n = 1 or n = 61), the loan was being sold at a premium because coupon
rate > yield. So, in these cases, we calculate the price based on the earliest payoff because
that early payoff presents the possibility of diminished return. In the case where the loan is
sold at a discount, we calculate the price based on the latest payoff (to maturity). Loans will
sell at a discount if the interest rate is no longer competitive, forcing yield improvement
to meet the competition. A rate that is no longer competitive for a lender is a benefit to a
borrower. This scenario occurs when rates in the overall market increase after writing the
loan. When calculating the price of a callable loan being sold at a discount, we assume the
borrower will take advantage of the lower rate and keep the loan for as long as possible
(until maturity). Here, we modify the scenario to display pricing for the loan being sold at
a discount and how it affects the price:

C = USD 4.17 monthly
r = 10% (0.83% monthly)
j = 12% (1% monthly)
F = USD 1000
n = 120 months (callable at n > 60)
T = 10 years

P = F(r)an¬ j + Fvn
j (17)

i f n = 120 then P = 1000(0.0083)a120¬0.01 + 1000v120
0.01 (17a)

P = 8.3
1− 1

(1.01)120

0.01
+ 1000

1

(1.01)120 (17b)

P = 8.3(69.7) + 1000(0.303) (17c)

P = 881.51 (17d)

Interest rates have an external impact on peer-to-peer loan pricing as there are reg-
ulatory bodies that can raise or lower interest rates for the entire lending environment.
Peer-to-peer lending does not exist in a vacuum and is still subject to macroeconomic
conditions. If controlling regulators lower interest rates, the loans generated immediately
after this change will have to compete with the new rates. This is also true for the reverse
scenario of rates being increased. An existing peer-to-peer loan, written before the change
in rate, becomes either more or less desirable depending on the direction of the move
in rates for the market as whole. As shown in Figure 1, if the existing yield on a loan
established prior to the rate move becomes more attractive to other investors, the price of
the loan increases. In the opposite scenario where the yield is less desirable to an investor
after the rate movement, the loan price will adjust downward. Currently, the majority of
peer-to-peer loans remain unchanged because the concept of valuing the loan according
to market conditions is not mainstream. Many investment vehicles that compete with
peer-to-peer loans such as government bonds, municipal bonds, and corporate bonds
adjust to changes in the lending market, enabling and facilitating trade.
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Figure 1. Illustration showing how loan prices change based on a change in rates.

The price or value of the peer-to-peer loan after purchase can fluctuate as overall
environmental changes occur in interest rates. There may also be a change in price due to
supply and demand, time to maturity, and the credit quality of the borrower (Guo et al.
2016). Lenders can use models to determine how changes in factors such as the interest rate
will change the value of their asset. Since there is a future maturity date in the proposed
pricing formula explained previously in Equation (14), an investor can use a binomial
model to forecast scenarios that may play out. The binomial pricing model can give an idea
of the loan value using an iterative approach incorporating multiple future time periods.
With the possibility of both rate increases and decreases, the changes in the value of the
loan at each node are visible for analysis and planning. To illustrate how rate changes
should impact a peer-to-peer loan we display the binomial interest rate tree in Figure 2 for
the listed scenario:

C = USD 8.33 monthly
r = 10% (0.83% monthly)
j = 10% (0.83% monthly)
F = USD 1000
n = 24 months
T = 2 years

where F is the original face value of the loan, r is the coupon rate, n is the number of
coupon periods, j is the yield rate, C is the coupon payment amount, and V is the present
value. In the example, we simulate a rate change of 0.5% in either direction from an artificial
starting point of 10% for both the risk-free rate and the peer-to-peer loan. Typically, the
risk-free rate and the rate for a peer-to-peer loan will not be the same, but for simplicity we
use the same rate to show how changes in the government rates would impact the value of
other assets like loans.

In Table 6, we use a simulated risk-free rate of 10% to model market conditions for the
jurisdiction. This value is used to show how a change in rates at the federal level would
impact an investor’s comparative value in a peer-to-peer loan. Competing investments
such as a “risk-free” government bond would align with the rate adjustment, so an investor
would be able to determine the difference in the return when comparing to an existing
peer-to-peer loan. In Table 6, we start the risk-free rate and the rate for the peer-to-peer
loan at 10% annually. In the updated interest rate column, we simulate a change in the
risk-free rate by adjusting to the interest rates shown. A change in the rates does not change
the original rate in the peer-to-peer loan. This forces the value of the peer-to-peer loan to
change because an investor seeking to purchase this loan must factor in the ability to invest
the same amount of money elsewhere (in this example, a government bond at the updated
risk-free rate). Since the same amount can be invested elsewhere, we must determine the
value of the investment by analyzing what amount it would take to achieve the same return
using the competing vehicle. We display the amount needed to achieve the same return
in the column based on the updated risk-free interest rate. This amount, along with the
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difference in value, would give the investor the ability to analyze the asking price of the
sample peer-to-peer loan on the secondary market.
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Table 6. How fluctuations in rates should change the value of a peer-to-peer loan.

Original Loan
Value

Starting Rate
for Loan

Figure 2 Node
Representation

Updated
Interest Rate YTM To Achieve

Same Return
Difference in
Value

1000 10%

E 9% 4.10% 1111.11 +111.11
C 9.5% 7.09% 1052.63 +52.63
A 10% 10.00% 1000.00 0.00
B 10.5% 12.85% 952.38 −47.62
D 11% 15.64% 909.09 −90.91

4. Conclusions—Establishing a Robust Secondary Market for Peer-to-Peer Loans

Pricing for peer-to-peer loans after initial funding on the primary market requires
standardized valuation methods that can be utilized by a willing asset-purchasing peer.
Prices can and will fluctuate as overall environmental changes occur in the lending space.
This work builds upon the extensive existing literature on the potential benefits of peer-
to-peer lending. This study shows the relevance and need for transactions beyond the
primary market. In establishing a secondary peer-to-peer market in which a peer lender
has an additional optional exit strategy, we make the lending experience more flexible for
those that provide funding.

Yes, there is a method for pricing a peer-to-peer loan presented in this work. The
formula provided contributes a basis for calculating the value of a peer-to-peer loan by
using the standard attributes featured in all loans. In using the already established loan
qualities as parameters for the formula, we show that the method can be deployed in
peer-to-peer lending platforms that have existing loans with lenders that may desire to sell,
or investors seeking to purchase assets. When analyzing funding requests on the peer-to-
peer lending platform, the predictive capabilities of machine learning can be utilized to
decide to lend, but without a viable secondary market, there is more pressure to make the
right choice.
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There are limitations in our research that pose some challenges and lead to areas for
future work. One limitation is the access to relevant information about existing secondary
markets in the peer-to-peer space. We found that there are countless platforms globally that
provide peer-to-peer lending at the primary transactional level. Any information about
secondary markets on these platforms was opaque at best. We listed any information we
found on secondary markets that are either active or defunct in Table 1, but we are limited
to the availability of published information on the existence of these secondary markets.
There may very well be a thriving secondary market on a particular peer-to-peer lending
platform not listed here, but access to information about this platform was not widely
available. Thus, an assumption made in this research is that one of the reasons we found it
difficult to find information on active popular secondary markets for peer-to-peer loans is
due to a lack of proper standardized valuation methods for transactions to occur beyond
the primary platform. Another limitation to our research is that each locality will have its
own economic variables. Interest rates for one jurisdiction may be drastically different from
another, creating issues for participants.

The method presented allows investors to adapt to changes in the lending environment.
There are external factors that can update the rates for new debt that comes about after
the most recent rate change. These external factors that change rates also have an impact
on the perception of existing debt. This perception only matters if there is a transaction
that can occur on this asset via the secondary market. We must price in the change in
perception using a method that is not subjective, but based on mathematical, repeatable,
and transparent rules. The presented method can provide an enhancement to existing
secondary market trade through transparency. Transparency is required for both the
participants involved in the transaction and for those needing to interpret the method. Such
transparency through published methods encourages future work that would establish
standardization. This work presents a method derived from long-standing existing practices
for valuing debt instruments but applies the practice to a neglected segment of the financial
space in peer-to-peer lending. The contribution is a benefit to the fintech arena because it
can lead to more participation in peer-to-peer lending, increase lending opportunities for
individuals, and provide revenue for online peer-to-peer lending marketplaces.
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