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Abstract

The paper analyzes the equilibrium in the credit market when a bank and a platform
compete to offer credit to borrowers. The platform does not manage deposit accounts,
but acts as an intermediary between the borrower and the investor, offering a risky
contract such that the investor is only reimbursed if the borrower is successful. We first
characterize the optimal contract proposed by the platform, depending on the two-sided
structure of the market. Then, we study the impact of bank-platform competition on
the investor’s incentives to fund platform loans and on borrower repayments. We show
that the platform business model of financial intermediation may generate unexpected
effects in the credit market. The investor participation in the platform may be reduced
when the platform attracts borrowers of better quality. In addition, the platform may
increase borrower repayments when the bank lowers borrower repayments. We also
explain how the presence of the platform impacts the monetary policy transmission
mechanism.

Keywords: Bank, Platform, Big Tech, Credit Market, Credit Rationing.

JEL Codes: L1, L5, G2.

1 Introduction

Digital platforms are offering their intermediation services in several sectors of the economy,
ranging from the transportation industry (e.g., Uber) to hotel reservations (e.g., Booking,
Expedia, and other OTAs), or e-commerce (e.g., Amazon). The financial industry is not
an exception. In the retail credit market, since 2006 lending platforms (such as Prosper,

Lending Club or Zopa) have started to act as intermediaries between borrowers seeking to
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fund projects and investors. In several countries, such platforms have managed to attract
a significant share of the lending market in specific market segments, by both expanding
the credit supply to under-served borrowers and by competing with banks for their existing
customer base.! More broadly, lending platforms are part of the FinTech movement that is
reshaping competition in the banking industry.?

Many empirical papers have started to study how the entry of lending platforms impacts
the availability of credit for retail consumers and the average risk in the retail lending market.
However, very little is known from a theoretical perspective about how competition between
banks and lending platforms affects the repayments made by borrowers, the investors’ be-
havior, and the profitability of the platforms. This paper aims at answering these research
questions.

We show that the platform business model of financial intermediation may generate
unexpected effects in the credit market. Investor participation in the platform may be reduced
when the platform attracts borrowers of better quality. In addition, the platform may increase
borrower repayments when the bank lowers borrower repayments. Our results are due to the
presence of crossed-network externalities between investors and borrowers. Moreover, we
show that banks and platforms may react in unexpected ways to monetary policy when they
compete against each other.

Banks are defined both in the economic literature and by legislation as entities taking
deposits and engaging in credit activities. Banks fund term loans with demandable deposits
that may be withdrawn before the loan matures. The bank matches the depositors’ offer
of funds with the lenders’” demand for credit. This activity implies the management of two
important risks. On the one hand, on the asset side, the bank faces the risk of the borrower
defaulting before meeting its repayment obligation. Therefore, the bank needs to find appro-
priate instruments to select its borrowers, such as the requirement of collateral, the design

of efficient techniques to score borrowers and price credit risk. On the other hand, on the lia-

!See Claessens et al. (2018) for figures. In the United Kingdom, the Cambridge Center for Alternative
Finance estimated that marketplace lending contributed to 15% of the lending flow of comparable bank credit
to consumers and SMEs.

2Over the last ten years, banks have started to compete with alternative finance providers. Those
companies use different business models to supply all the services that are traditionally offered by financial
intermediaries (e.g., payments, financial advice, lending, asset management...).



bility side, the bank faces the risk that the depositor may withdraw its funds before the loan
matures. Since loans and deposits differ in terms of liquidity and maturity, banks perform
maturity transformation.®> A direct consequence of this organization is the vulnerability of
banks to credit and liquidity risk, which justifies the need for their regulation (see Rochet,
2008).

Why do lending platforms differ from banks? Typically, a platform posts online informa-
tion on the project of a borrower that needs some funding. Then, the investor observes the
information available on the platform. Using his own information and the platform’s analysis,
he chooses whether or not to fund the project.* If the project is funded, the borrower repays
the principal and the interest rates directly to the investor, who is reimbursed only if the
project is successful. The investor cannot withdraw its funds before the loan matures, unless
the platform has organized a secondary market for loan resales.” The contract offered by
the platform to the investor differs from the deposit contract in two dimensions. First, the
investor faces the default risk of the borrower. He may form expectations about the proba-
bility that this risk will materialize relying on the information offered by the platform.® This
differs from the deposit contract, which is not specifically related to the terms of the lending
contract on the asset side of the bank’s balance sheet. The depositor does not observe the
quality of the bank loan. If the bank is unsolvent, he may also benefit from deposit guaran-
tee schemes up to a certain limit. Second, the investor on the platform may not withdraw
its funds before they reach maturity, unlike in the deposit contract, which is a demandable
debt contract. Therefore, unlike banks, platforms do not perform maturity transformation.
However, as platforms do not bear the default risk of their borrowers, they often offer credit

without requiring any collateral (see Galema, 2019, for evidence).”

3See Diamond and Dybvig, 1983, Gorton and Pennacchi, 1990.

4Diversification is often recommended by platforms. However, we do not study this aspect of investors’
behavior in our model.

°In case the borrower defaults, the platform does not receive the servicing fee from the investor. There-
fore, even if the investor bears all the risks, the platform’s revenues are risky. Some alternative finance
providers called balance sheet lenders fund the loans with their own funds and take on all the risks.

6Platforms are often described as information intermediaries, as opposed to credit intermediaries for
banks.

"Examples of platforms that do not require any collateral from borrowers include October and Prexem in
the French market. Galema (2019) documents a lower use of collateral in P2P lending than in bank lending to
SMEs and analyzes whether substitutes such as personal or third-party guarantees can fulfill a similar role as
collateral. According to other authors (e.g., Gambacorta et al., 2020) big tech platforms, especially in China,
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These differences between the bank and the platform model of financial intermediation
explain why platforms are not defined as banks in several jurisdictions, though they perform
the traditional brokerage function of financial intermediaries (see Havrylchyk and Verdier,
2018).% Several regulators do not allow online platforms to manage deposit accounts, forcing
them to rely on banks to serve their consumers. The ability to manage deposit accounts is
a key difference between both types of intermediaries in various countries and jurisdictions
(e.g., Austria, Belgium, Finland, France, European Union). To overcome their limited ability
to collect deposits or originate loans, several online platforms partner with banks.’

In terms of pricing, platforms are usually compensated with origination and ongoing fees
on the borrower side (typically from 1 to 6% of the loan amount) and servicing fees on the
investor side (around 1% of principal plus interest).!” The platform uses asymmetric pricing
on both sides to attract both investors and borrowers, who exert externalities on each other.
On the one hand, the borrower takes into account the probability of being funded by an
investor in its decision to demand a credit on the platform. On the other hand, the investor
takes into account the probability of being reimbursed in its choice to fund a loan application.

Finally, the different business models of banks and platforms imply different costs, both
for themselves and for their customers (e.g., search costs). On the borrower side, platforms
allow consumers to make a credit application online, which reduces the cost of access to
credit.!’ Moreover, since online lenders face lighter regulation than banks, it is often argued

that their funding costs are lower than the banks’ cost of capital. On the other hand, one

use consumer data as collateral. Platforms may use alternative data sources to screen borrowers, thereby
serving specific groups of consumers (e.g., students, small businesses) without requiring any collateral nor
credit history.

8See OECD (2018) for examples of different regulatory frameworks for crowdfunding platforms.

9For example, in the United States, Prosper and Lending Club are not allowed by regulation to originate
loans. They rely on the origination services offered by WebBank, a FDIC-insured, Utah-chartered industrial
bank that originates all loans sold through their marketplaces. After originating the loan, WebBank sells
it back to the platform and charges a fee for this operation. Borrowers who seek credit from Lending Club
or Prosper need to prove that they have a valid bank account. See the BIS annual report (2019) for other
examples of business models for online credit platform (chapter on Big tech in finance, opportunities and
risks).

10As argued by Wang (2019), several FinTech lenders tend to earn net interest margins as banks.

"'The cost of seeking credit on the platform includes the cost of registering on the platform’s website,
the cost of gathering all the information demanded by the platform (such as the proof of citizenship, the
legal residence, the proof of bank account ownership, etc...). This cost may also include the cost of finding
the relevant platform to apply for a credit. For example, Adam et al. (2017) use survey data to show that
only 25% of consumers are aware of online lenders. The cost of seeking credit from a bank includes the
transportation cost of going to the nearest bank branch (see Havrylchyk et al., 2018).
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could argue that banks have a large stock of intangible capital that entrants do not possess,
namely data on their customer base.'? To describe in a parsimonious way these differences
in the costs of banks and platforms, we consider that the platform marginal cost is lower
than the one of the bank.

Given their specificities, whether competition between banks and platforms enables a
more efficient allocation of credit in specific market segments is an open research question.
On the one hand, platforms may be more efficient than banks at offering credit to borrowers
either because their cost of processing a credit application online is lower, or because they
are able to gather alternative data sources on a targeted group of consumers. Moreover,
banks incur high costs of serving borrowers who are not able or willing to pledge collateral.'®
Therefore, platforms could help smaller borrowers who are under-served by banks to have
access to credit, relieving the problem of credit rationing that may be more severe for this
population. On the other hand, several regulators (such as the Financial Conduct Authority
in the United Kingdom) have expressed concerns that platforms could overcharge borrowers
for their services. Because of crossed-network externalities, platforms need to attract both
borrowers and investors to take off, which, as we shall demonstrate, may not reduce the cost
of credit for small retail borrowers.

We build a model to study the equilibrium in the retail credit market when a bank com-
petes with an alternative finance provider organized as a platform. Financial intermediaries
have no informational advantage over each other. Ex ante, the financial intermediaries and
the investor do not observe the borrower’s probability of success. The financial intermedi-
aries and the borrower do not know the investor’s taste for liquidity. The borrower and the
investor first open an account at a bank, which has a monopoly on deposits. Then, they
may borrow or lend respectively at the bank or through a lending platform.

The market is two-sided and the bank and the platform act as intermediaries between the

investor and the borrower. On the borrower side, the bank offers a standard debt contract,

12 An interesting comparison is the entry of shadow banks, defined as the collection of non-bank financial
intermediaries that provide services similar to banks but outside the normal banking regulation. Begenau
and Landvoigt (2017) show that shadow banks capture a larger share of banking activity due to regulatory
arbitrage. Buchak et al. (2018) find that non-banks enter more in US counties with more exposure to fair-
lending lawsuits. More recently, Boot et al. (2021) raised the attention to the potential regulatory concerns
related to shadow banking, as its development could increase financial system fragility.

13See the OECD Report: Enhancing SME access to diversified financing instruments, February 2018.



in which all firms are asked to provide the same amount of collateral. The collateral enables
the bank to select a borrower of better quality, while the platform does not ask for collateral.
On the investor side, the bank guarantees the return on deposits to the investor while, on
the platform, the lender bears all the risk, being reimbursed only in case of success. In this
context, we characterize the optimal repayment rates chosen by the bank and the platform
and the deriving market structure. If the platform enters the market, the bank attracts
the projects with the higher expected return, while the others are served by the lending
platform. We analyze the impact of the characteristics of the return on deposits and the
borrower repayment to the bank on investor and borrower participation in the platform.
Logically, we show that investor participation in the platform decreases with the return on
deposits, that is, if investing in the bank becomes more attractive. Interestingly, we show
that investor participation in the platform may vary non-monotonically with the borrower
repayment to the bank, which determines the average quality of borrowers on the platform.
In some cases, investor participation in the platform may even be reduced when the platform
attracts borrowers of better quality. On the one hand, the investor values a higher average
quality of borrowers on the platform. On the other hand, the platform may extract more
surplus from the investor by decreasing the return on investment when the average quality
of borrowers increases. The result of these two effects on investor participation depends both
on borrower and investor heterogeneity.

Similarly, the borrower repayment to the bank has an ambiguous impact on borrower
participation in the platform. Depending on borrower heterogeneity, the platform may choose
to raise the borrower repayment when the bank offers a more attractive interest rate to
borrowers. This is due to the negative externality that the bank exerts on the quality of the
platform’s loans. If the bank offers better credit conditions to borrowers, the average quality
of bank borrowers decreases, and so does the average quality of platform borrowers. The
platform then needs to increase the return offered to investors to ensure their participation.
However, since the platform balances its revenues from both sides of the market, in some
cases it may choose to increase borrower repayment relatively more than the return offered to
the investor. We identify the conditions under which the platform adjusts the price structure

in favor of investors, to the detriment of borrowers.



At the first stage of the game, if it anticipates platform entry, the bank chooses the return
on deposits so as to equalize the marginal cost and the marginal benefit that the investor will
fund a loan on the platform. The marginal borrower is set such that the marginal benefits
of in-house lending activities are equal to the marginal profits of outsourcing loans to the
platform. Then, we derive the equilibrium of the game. We show that the bank offers a return
on deposits that is equal to the return on the risk-free asset plus a premium that depends
on the attractiveness of the platform to the investor in terms of liquidity risk. The bank
reduces the marginal borrower compared to the monopoly case and renounces to profits on
lending transactions to extract surplus from the additional depositors who borrow from the
platform. Finally, we discuss how bank-platform competition could impact the transmission
of the monetary policy. We identify several effects that are caused by competition with the
platform and show that the transmission mechanism of the monetary policy may be either
weakened or strengthened.

The remainder of the paper is as follows. In Section 2, we present the literature that is
related to our study. In Section 3, we build a model to study the equilibrium on the credit
market when a bank competes with a platform. In Section 4, we solve for the equilibrium
of the game. In Section 5, we discuss some policy implications of our model, such has the
effects of bank-platform competition on the transmission of the monetary policy. Finally, we

conclude.

2 Related literature

Our paper contributes to the burgeoning literature on P2P lending platforms (see Morse,
2015, Belleflamme et al., 2016, and Havrylchyk and Verdier, 2018, for surveys). This lit-
erature is mostly empirical and we are not aware of any theoretical work in the two-sided
market literature on lending platforms.

A strand of the literature focuses on the supply-side by analyzing how platforms select
borrowers and price credit risk. Several papers study the determinants of borrower funding
on platforms (Butler et al., 2016, Siegel and Young, 2012, Hertzberg et al., 2018, Lin et

al., 2013), or try to quantify the impact of borrowers’ soft information on lending outcomes



(Duarte et al., 2012, Iyer et al., 2016). Other papers analyze the platform’s incentives to offer
information to investors. Using data from Lending Robot, Vallée and Zeng (2019) show that
sophisticated investors select loans differently and tend to outperform less sophisticated ones.
However, the outperformance shrinks when the platform reduces the information provision
to investors. Other papers study the market design of platforms and, in particular, the
efficiency of an auction process compared to a system with posted prices (e.g., Franks et al.,
2018, Liskovich and Shaton, 2017). Cong et al. (2019) provide evidence of crossed-network
externalities between investors and borrowers and show that their magnitude depends on
the maturity of the platform.

Our paper is also related to an emerging empirical literature that aims at analyzing
competition between banks and platforms. The main research question is whether platform
credit is a complement or a substitute for bank credit. In this context, several papers pro-
vide empirical evidence that P2P lenders complement banks by offering credit to high-risk
borrowers that are usually excluded from the retail credit market (see De Roure et al., 2018,
Butler et al., 2016). In particular, Butler et al. show that borrowers who are located in more
competitive markets demand lower reservation rates on P2P platforms. Using data from the
platforms Prosper and Lending Club in the United States, Havrylckyk et al. (2018) show
that P2P platforms have made inroads in counties characterized by a smaller density of bank
branches and a lower HHI index.

Several papers concentrate on specific market segments, such as personal loans or revolv-
ing accounts and try to measure whether P2P credit is a substitute to bank credit. Balyuk
(2018) provides evidence that banks rely on certification by P2P lenders when deciding to
increase the amount of credit available on revolving accounts. This increase is larger for
borrowers who are more credit constrained. Wolfe and Yoo (2018) analyze the substitution
between bank credit and P2P platforms on the personal loan segment in the United-States.
They show that the substitution effect occurs most strongly among poor credit borrowers.
On the contrary, P2P platforms may complement banks by offering better credit facilities
to higher quality credit borrowers. Their study reveals that the intensity of competition be-
tween P2P platforms and banks depends on the bank’s size and the degree of competition

in banking retail markets. Small commercial banks may lose up to 1.8% of their personal



loan volume following an increase of one standard deviation of P2P lending activity. Fur-
thermore, banks are more affected by entry in less competitive markets. Focusing also on
personal credit, using individual borrower data, Di Maggio and Yao (2018) show that P2P
platforms select borrowers who have ex ante good credit scores but who are more likely to
default ex post. They show that platforms do not target borrowers who are credit-rationed
by banks, but they do target those who tend to be more present-biased and who borrow
over their means. Tang (2019) exploits a change in bank lending standards to show that P2P
lending is a substitute for bank credit in terms of serving infra-marginal borrowers. At the
same time, it complements bank credit with respect to smaller loans.

Our theoretical paper complements this empirical literature by studying how competition
between a bank and a platform impacts borrower repayments. Qur assumptions correspond
to the empirical results of Tang (2019) or Wolf and Yoo (2018), because we assume that
the borrower is financed either by the bank and the platform, but not by the two. As
a consequence, the platform serves infra-marginal borrowers. We discuss in our extension
section what happens if the bank and the platform lend to the same borrowers, which is
closer to the work of Bayulk (2018) on revolving accounts.

There is also scarce emerging theoretical literature on competition between FinTech and
banks. Parlour, Rajan, and Zhu (2020) study the impact of competition between FinTech
and banks on the disruption of information flows stemming from payments. They show
that FinTech competition benefits consumers with weak bank affinity. However, they do not
study competition between banks and platforms. Moreover, their paper is focused on the in-
formational advantage of banks over FinTech firms as regards the management of consumers’
payment data. Verdier (2021) analyzes competition between banks and a deposit-taking dig-
ital provider. She studies how the entry of a digital currency provider may impact banks’
cost of liquidity. As banks pass-through their marginal cost of liquidity to their consumers,
the presence of a digital currency impacts the price of loans, deposits, and payment card
transactions. Unlike the present paper, Verdier (2021) focuses on competition on the lia-
bility side of banks’ balance sheet and models the complementarity between payments and
deposits.

Our paper is also related to a wider strand of the literature that studies SMEs access



to finance. An important research question is why SMEs choose to substitute bank credit
with alternative funding souces. A literature studies why SMEs resort to venture capital
(see Gompers and Lerner, 2011 for a survey). Berger and Schaeck (2010) show that SMEs
substitute venture capital for multiple banking relationships and test whether firms use VC
to avoid rent extraction from their main banks. In the FinTech environment, Chod and Lyan-
dres (2021) develop a theoretical model to analyze the trade-off of risk-averse entrepreneurs
between ICO financing and VC. They derive the conditions under which entrepreneurs prefer
VC to ICO financing. The present paper studies both entrepreneurs and investor choices,

taking into account the two-sided structure of the market and its consequences.

3 The model

We build a model to study the equilibrium on the credit market when a bank competes with
an alternative finance provider organized as a platform. The platform is differentiated from
the bank on the borrower side and on the investor side. On the borrower side, the platform
offers a credit contract with no collateral and quicker access to credit. On the investor side,
the platform enables the investor to choose whether or not to invest in an illiquid debt
contract. Our model enables us to study how competition impacts repayment rates on the

credit market and investor participation in the platform.

Borrower A risk-neutral borrower needs $1 of funding to invest in a risky project that
yields y > 1 with probability # € [0,1] and 0 otherwise. Initially, the borrower has no
monetary wealth and owns a collateral of value C' < 1. His probability of success 6 is private
and unobservable by the financial intermediaries and the investor. The returns of the project
cannot be modified, so there is no moral hazard.!* Neither the bank nor the platform has
an informational advantage on its competitor as regards to the observation of the borrower’s

probability of success.!®

Yn our paper, the bank’s decision to ask for a collateral is exogenous. Our model follows the theories
on the ex ante role of collateral (i.e., before the observation of the borrower’s risk). Conversely, according
to the ex post theories on the role of collateral, a bank is more likely to require riskier borrowers to pledge
collateral once it has observed the borrower’s risk.

5We do not model any information advantage of the bank over the platform and choose to leave this
issue for future research. It can be argued that the bank has better information on the borrower’s payment
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Before asking for a loan, the borrower needs to open an account in the bank, for which
the bank charges him a fixed fee Fg. When he opens an account, the borrower does not
know his probability of success, that is revealed to him at the second stage. However, the ex
ante distribution of € is common knowledge (i.e., it is also known to the financial intermedi-
aries and the investor). The probability of success 6 is distributed on [0, 1] according to the
probability density h and the cumulative H.'6

At the following stage, the borrower may choose to borrow from the bank or from the
platform. The bank contract involves a fixed repayment RY in case of success and the pay-
ment of the collateral C' in case of failure. The platform contract involves a fixed repayment
R", in case of success, but no collateral in case of failure. In both contracts, the borrower is
protected by limited liability in case of failure.

If the borrower seeks credit from the bank (resp., the platform), he incurs a fixed search
cost s, > 0 (resp., s,). We normalize s, to s, = 0.7

If the borrower only seeks credit from the bank, he is funded with certainty provided he
is able to supply the collateral. If the borrower seeks credit from the platform, he is not
funded with certainty. The borrower forms passive expectations of the probability p. of being
funded on the platform, because he cannot observe the contract offered by the platform to
its investor.'® We assume that the borrower may not obtain credit from the bank if he is

not funded by the platform. Therefore, the borrower obtains an expected utility

up(0) =0y — Ry) — (1= 0)C — sy (1)

account. On the other hand, the platform has better information on other characteristics of the borrower.
According to Gambacorta et al. (2020), big tech companies use data as collateral, which enables them to
supply credit with a much lower amount of collateral than banks.

16As in the model of de Meza (2002), we assume that borrowers differ in terms of expected returns. De
Meza (2002) explains why this view is more consistent with stylized aspects of SME financing than the model
of Stiglitz and Weiss (1981), who assume that borrowers differ in terms of risk.

1"This does not impact any of the results that we obtain in the paper as long as we assume that the cost
of seeking credit from the bank is higher for the borrower, that is, that s, — s, > 0. If s, > 0, the indifferent
borrower between taking a loan on the platform and in the bank depends on the difference in search costs
Sp — Sp-

18This implies that the borrower has fixed expectations of the investor’s decision to participate in the
platform (see Hagiu and Halaburda, 2014). Therefore, he cannot adjust his expectation regarding investor
participation in response to any changes in bank and platform prices. In turn, the bank and the platform
treat the borrower’s expectations as fixed when they set their prices. Expectations are fulfilled in equilibrium.

11



if he seeks credit from the bank and an expected utility

up(0) = pef(y — Rp) (2)

if he seeks credit from the platform. The borrower’s reservation utility is equal to zero if he
does not borrow. We denote by 0, the marginal borrower, i.e., the borrower who is indifferent

between borrowing from the bank or the platform.

Investor A risk-neutral investor has $1 of funds and may choose between three investment
opportunities: the risk-free asset, which yields a return of Ry > 1, bank deposits, which yield
a return of Ry, and a platform loan, which yields a return of R%.!?

Investment opportunities are differentiated in terms of risk and liquidity.?® Bank deposits
are perfectly liquid and riskless because of a deposit insurance scheme. Therefore, if he invests

in bank deposits, the investor obtains a utility

ub(Ryg) = Ry — 1. (3)

The platform loan is risky and illiquid. The investor obtains the return R} from the
platform only if the borrower’s project is successful. As he observes the contract that the
platform offers to the borrower (but not his probability of success), the investor is able to form
responsive expectations of the probability of being reimbursed on the platform, depending on
the average probability of success of the borrower if the latter takes a loan on the platform,
that is, pas(0o).2! The investor incurs some disutility v € [v, v] of investing in a platform loan

than in bank deposits, materializing his private taste for liquidity. Therefore, if he invests in

19The return corresponds to the sum of the principal of the loan, the interest rate, net of the servicing
fee.

20 As there is a single investor in our framework, we focus on modeling an externality between the borrower
and the investor. We leave for future research the issue of externalities between investors or between borrowers
that are surveyed in Belleflamme et al. (2016).

21'We do not model screening efforts of investors and leave this aspect of the market for future research.
Murphy (2016) makes a distinction between the passive and the active investor model. In the active mode,
investors select loans which are posted on the platform and participate to the selection process. In the passive
model, investors decide to invest according to the average characteristics of the borrower and the maturity
of the loan rather than specific loan characteristics (Davis and Murphy, 2016).

12



a platform loan, the investor obtains the utility

uf(v, RY,00) = pp(0o) R — v — 1. (4)

Before investing either at the bank or the platform loan, the investor needs to open an
account at the bank, for which he pays a fixed fee F;. The decision to open an account
at the bank depends on the return on the risk-free asset [y and on the surplus that the
investor expects to obtain either from bank deposits or investing in the platform.?? At this
stage, neither the investor nor the financial intermediaries are aware of the investor’s private
taste for liquidity that his revealed to him in the subsequent stage. All players know that
the taste for liquidity v is distributed on [v, 7] according to the probability density ¢ and
the cumulative G. After opening a bank account, the investor learns his private taste for
liquidity and decides whether or not to keep its funds in the bank account or fund a platform
loan. The marginal investor, i.e., the investor who is indifferent between lending through the

bank or the platform, is denoted by vj.23

The bank The bank offers deposit contracts to borrowers and investors in exchange for
fixed fees denoted by Fp and F7j, respectively. It is necessary to open a deposit account in
order borrow from the platform or invest in the platform. If the investor keeps its money in
the bank instead of lending on the platform, the bank pays him the return on deposits Ry.

The bank offers a lending contract to the borrower that involves the fixed repayment
RY% in case of success and the payment of the collateral C in case of failure. The costs of
proposing the lending contract to its clients is equal to ¢, > 0. We assume that the bank
does not price discriminate between borrowers by offering them a different type of contract

that does not require collateral.?*

22We do not make any assumption on the type of investor that is funding the loans on the platform. Over
the years, institutional investors have taken an increasing share of the platforms’ funding sources (see Zhang
et al., 2015). Moreover, we do not consider that the investor may invest both in the bank and the platform.
The project is indivisible in our setting.

23We do not model the risk of platform failure that could also impact the investor’s incentives to participate
in the platform.

24This simplifying assumption can be motivated by the existence of regulatory constraints such as capital
requirements. Degryse et al. (2019) show that higher capital requirements imply that banks require loans to
be collateralized more often.
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The bank chooses the terms of the deposit contracts and the borrower repayment before
platform entry.?” The platform is not allowed by regulation to issue loans, nor to manage
deposit accounts. It has to rely on the bank to serve its borrowers and may pay an issuing
fee for it. In that case, the platform and the bank are organized as the notary model (see
Kirby and Worner, 2015). This is in line with our understanding of the development of
the Fintech sector. As Boot et al. (2021) claim, the development of digital platforms could
drive a vertical reorganization of the sector, in which banks would increasingly specialize in
upwards services providing maturity transformations, while platforms are likely to increase
their presence in the downwards market of credit supply. Without loss of generality, we

normalize the net revenue of the bank on outsourced loans to zero.?%

The bank’s profit is 7° and it is the sum of the profit made on home borrowers 7% (i.e.,
the borrowers who choose to remain in the bank) and the profit made on loans that are

outsourced to the platform 7° if the bank issues them.

The platform The platform may offer credit to the borrower if it attracts funds from
the investor.?” The platform offers a lending contract to the borrower that involves the fixed
repayment R% in case of success and no collateral in case of failure. The platform shares some
risk with the investor who is offered RY if the borrower is successful and zero otherwise.?
Serving the borrower costs ¢, to the platform, where the marginal cost ¢, is lower than

the bank’s marginal cost ¢,. The platform’s profit is #7. The platform is not allowed by

regulation to manage deposit accounts.?”

25Guch an assumption could be justified by the fact that large banks do not modify their contracts
frequently, whereas platforms may have the opportunity to change their prices more rapidly because they
operate online with lighter internal constraints.

26This normalization does not impact our results if this amount is exogenous (e.g., if the issuing fee is
regulated or cost-based). Adding an issuing fee a paid by the platform to the bank and an issuing cost ks
for the bank would modify the results only marginally. In practice, this would impact the opportunity cost
for the bank of issuing a credit to the platform from Ry, the forgiven risk-free return, to Ry — (a — kp). In
contrast, the costs of the platform to finance a loan are increased by a. When including these modifications,
all the qualitative results of the paper are unaffected.

2TIn our framework, we focus on the entry of a monopoly platform. In several markets, there are many
P2P lending platforms. However, because of network effects and the need to reach a critical mass of users,
there is often one dominant platform in the market that captures a large share of borrowers.

28The net-interest margin and the sum of servicing and ongoing fees are equivalent because the loan
amount is fixed. We do not model the fixed fee that the platform receives for originating the loan.

29We assume that the platform and the bank are distinct financial intermediaries in our paper. However,
both players could be integrated. For example, the FinTech lending platform Marcus is owned by Goldman
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Assumptions:
(A1) The credit market is covered under duopoly.

To be satisfied, Assumption (A1) implies that at the equilibrium, all borrowers derive a

positive utility of taking a loan.
(AQ) Yy 2 Sy + Cp + Rf.

Assumption (A2) ensures that there is an interior solution if no investor wishes to fund
a loan on the platform. It means that the social value of the project is higher than its costs
if the project is riskless.

In the paper, we will use the notations:
o () = foeo Oh(0)df and E(,) = felo 0h(0)do,

o V(vg) = f;o vg(v)dv and V (vg) = fi vg(v)dv.

v

Example: In the paper, we present a simple example in which # and v are both uniformly

distributed on the interval [0, 1].

Timing of the game: The timing of the game is as follows:

e Stage 1: The bank sets the deposit fees for the investor and the borrower, F; and FJp,
respectively. It chooses the repayment of the lending contract R% and the return on

deposits Rg.

e Stage 2: The borrower and the investor decide whether or not to open an account at

the bank.

e Stage 3: The platform chooses the repayment of the lending contract R, and the return

offered to investors RY.

e Stage 4: The borrower learns his private probability of success # and decides whether
or not to borrow from the bank or the platform. The investor learns his private taste

for liquidity v and decides to lend to the borrower via the bank or via the platform.

Sachs. Lending Club has recently acquired the bank Radius.
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e Stage 5: The project payoffs materialize. If the project is successful, the borrower pays
the interest rate to the investor (resp., the bank) if he has borrowed from the platform
(resp., the bank). The bank pays the deposit rate to the investor in any case. If the

project is not successful, the borrower defaults and the bank seizes the collateral.

4 Competition between the bank and the platform

In this section, we study the equilibrium when a bank competes with a lending platform in

the credit market.

4.1 Stage 4: The investor and borrower decisions

Solving the game backwards, we first study the choices of the investor and the borrower at

stage 4, following the realizations of parameters v and 6.

4.1.1 The investor’s funding decision

At stage 4, the investor decides whether or not to lend to the borrower. If he observes that
the borrower is seeking credit from the bank, the investor always agrees to leave its funds in
the bank if he obtains at least the return on the safe asset (i.e., if R; > Ry). In what follows,
we focus on an equilibrium in which the bank offers at least the return on the risk-free asset
to the investor, otherwise, the bank does not make any profit.

If he observes that the borrower is seeking credit from the platform, the investor prefers

to lend through the platform if and only if
ub(v) > uh(v) = Ry — 1. (5)

Since Rq > Ry, this implies that, if the investor prefers to lend through the platform, this
option is also better than investing in the risk-free asset.

We denote by vo(RY, 0o, Rq) the taste for liquidity that leaves the investor indifferent
between leaving his funds in the bank or funding a loan on the platform. From (5), the taste

for liquidity of the marginal investor is implicitly defined by u}(vo(RY, 0o, Ra)) = Raq — 1.
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Therefore, from (4), if pp(6o) R — Ry belongs to (v,v), the marginal investor is given by
U()(R?, 90, Rd) = pM(Go)R’I’ — Rd. (6)

If Ry > pu(0o)RY — v, the marginal investor is given by vo(RY, 00, Ra) = v. If Ry <
pu(00) RY — U, the marginal investor is given by vg(RY, 6y, Rq) = T.

Investor participation on the platform depends on the return offered by the platform RY.
Moreover, it also depends on the marginal borrower 6, and the deposit rate Ry. Hence, the
bank exerts an externality on the platform in its choice of the borrower repayment and the
deposit rate.*® If pys(6p) RY — Ry belongs to (v, ), the investor lends through the platform if
and only if the expected return offered by the platform is sufficiently high with respect to the
deposit rate and if the investor’s taste for liquidity is low enough (i.e., if v < vo(RY, 0o, Ra)).
Otherwise, the investor prefers to leave its funds in the bank. If the deposit rate is high
enough (i.e., if Ry > pp(6o) Ry — v), the investor never lends on the platform. If the deposit
rate is low enough (i.e., if Ry < pu(6o) R} — ©), the investor always prefers to lend on the
platform. Since v is distributed according to the probability density g with cumulative G,
the probability that the investor wishes to lend on the platform is G(vo(RY, 6o, Ra))-

4.1.2 The borrower’s demand for credit

At stage 4, the borrower decides whether or not to seek credit from the bank or the platform,
if his expected utility of taking a loan on the platform is positive. The borrower seeks credit
from the bank if and only if he obtains a higher expected utility of doing so, that is, if and
only if

uby(6) > u(0). (7)

Suppose that neither the bank nor the platform captures the entire market and that the
borrower anticipates being funded with probability p, > 0 on the platform. Replacing u%(6)

and u';(0) into Eq. (7) gives the indifferent consumer 6y between the bank and the platform,

30Tn France, in February 2017, the consumer association UFC Que Choisir argued that despite high
advertised returns, the realized net returns for investors on French platforms could be lower than the return
on the risk-free bank deposit asset after taxation and default. This view has been challenged by French
platforms. In our model, we consider that investors are able to make rational expectations on their expected
probability of receiving the return on their investment.
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that is,
C+ sp

0y = .
* " y(1—pe) +C — Ry + pRY,

(8)

The marginal borrower depends on the differentiation between the contracts offered by
both financial intermediaries (through the collateral), the differentiation in quality (in terms
of search costs) and the respective probabilities of being funded by the bank and the platform.
Finally, note that either the bank or the platform can capture the entire lending market
depending on the amount of collateral for the bank loan.*' If p. = 0, the borrower never
takes a loan from the platform and we have 0y = 0yp given in Appendix A.3?

If 0y € (0,1), the platform attracts the infra-marginal borrowers (i.e., such that 6 < )
and the bank attracts the borrowers such that 6 > 6. Since 6 is distributed according to the
probability density A with cumulative H, if the market is covered, the demand for credit on
the platform is given by H(6y) and the demand for credit at the bank is given by 1 — H(f).

From (8), the platform obtains a higher share of consumers when the amount of collateral
demanded by the bank increases, when the quality advantage of the platform (in terms of
search costs) increases, when the difference in repayment rates decreases or when consumers

anticipate a higher probability of being funded.

4.2 Stage 3: Platform prices

Suppose the bank chooses a borrower repayment such that the borrower may wish to borrow
from the platform (i.e., 6y € (0,1)), and a return on deposits such that the investor may
wish to fund a loan on the platform (i.e., the return on deposits Ry belongs to (pas(fo) RY —
U, pm(0o)RY —v)). At stage 2, the platform chooses the return RY given to investors and the

borrower repayment R, that maximize its expected profit given by

77 = G(uo( RS, 0, Ra)) / (O(RY, — RY) — ) h(0)do. (9)

31The bank captures the entire market if y < RY,. The platform captures the entire market if C' + s >
y(1 —pe) + (C — Ry) +pe R

32We detail in Appendix A the bank’s behavior if the platform does not enter the market. If the borrower
anticipates that he will not be funded on the platform (i.e., p. = 0), he does not get any utility of taking a
loan on the platform. Therefore, he trades off between taking a loan from the bank and not borrowing.
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If the platform offers the return RY to the investor, for a given marginal borrower is 6,
there is a probability G(vo(RY, 0y, R4)) that the investor wishes to lend on the platform. The
platform attracts the infra-marginal borrowers (i.e., such that # < 6,). In case of success,
with probability 0 the platform obtains the loan repayment RY and offers the return RY to
the investor.*® The platform’s margin RY, — R} corresponds to the sum of the fees paid by
the borrower and the investor each time a borrower repays a loan (servicing+ongoing fees).
In all cases, the platform incurs the cost ¢, of serving the borrower.

Substituting the average probability of success pas(6y) = ( 060 6h(0)dh)/H (6y) into (9),

the platform’s profit is given by
" = G(vo(Ry, bo, Ra)) H (60) (R — RY)pa(0o) — cp). (10)

In Proposition 1, we give the platform’s best-responses R}, and RY to the marginal borrower
0y chosen by the bank if there is an interior solution to the platform’s profit-maximization

problem.?* For this purpose, we use the following notations:

e ¢, the elasticity of investor demand to the return R},
e cp the elasticity of borrower demand to the repayment R,

e /ip the elasticity of the platform’s expected revenue pys(6) R to the repayment R%.

We assume that the second-order conditions of profit-maximization hold. In Appendix

B-2, we show that this is the case with our uniform distributions.

Proposition 1 Suppose that there exists an equilibrium in which the platform enters the
market and shares the lending market with the bank. For a given marginal borrower 6
and a deposit rate Ry chosen by the bank, if there is an interior solution to the platform’s
profit-mazximization problem, the platform chooses a return for investors such that
(R~ F)pw(®) — ¢ _ 1 )
P (0o) R} °1

33This is equivalent to a direct repayment from the borrower to the investor.

34There is a corner solution if either i) the investor never funds a loan on the platform, ii) the investor
always funds a loan on the platform, iii) the borrower always prefers to borrow from the platform, iv) the
borrower never borrows from the platform. See Appendix B-1 for the details.
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and the price structure such that
RZ; HpET

RT% = o (12)
Proof. See Appendix B-1. =

On the investor side, the platform trades off between increasing the return offered to the
investor, which generates a higher volume of transactions, and lowering it to increase its
margin in case of success. For a given quality of the bank’s lending portfolio (represented by
the marginal borrower), the platform chooses its mark-up on its marginal cost according to
the Lerner formula. All else being equal, the higher the elasticity of investor demand to the
return RY, the lower the platform’s mark-up on its marginal cost.

On the borrower side, the platform trades off between increasing the loan repayment, as
it increases its margin, and lowering the loan repayment, to increase the quality of borrowers
who seek credit on the platform. A higher average quality has a positive marginal impact
on investor demand. The platform chooses the repayment on the borrower side such that
the marginal gain from a higher repayment exactly compensates the marginal loss from the
surplus that is extracted from the marginal borrower and the marginal investor.

In Lemma 1, the ratio ]/%7; / ]% corresponds to the price structure mentioned in the lit-
erature on platform markets (see Rochet and Tirole, 2003). The price structure is equal to
the ratio of the elasticity of the investor demand to the return RY, divided by the elasticity
of the marginal borrower to the repayment R%,, weighted by the elasticity of the platform’s
revenue to the repayment. Since the platform earns revenues from both sides of the market,
it adjusts the price structure to account for the differences in demand elasticities between
both sides. However, our model differs from Rochet and Tirole (2003) because the platform’s
revenue is uncertain. This explains why, in Proposition 1, the price structure is weighted by
1p, the elasticity of the platform’s expected revenue to the borrower repayment.3

In practice, lending platforms often charge asymmetric rates on both sides of the market.
In particular, there is empirical evidence that platforms may exert their market power by

increasing the interest rates charged to borrowers, without paying high interest rates to

35Remark that for an equlhbrlum in v which the platform enters the market to exist, it must be that, at

the platform’s best-responses Rp and R’I’, the marginal borrower obtains a positive utility of taking a loan
on the platform and the margmal investor obtains a positive utility of funding a loan on the platform.
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investors. For example, in July 2018, the Financial Conduct Authority in the United Kingdom
expressed the concern that platforms may overcharge borrowers on the mortgage residential
market, showing that in some cases investors would only receive a 3% return while borrowers
pay an interest rate exceeding 30%. De Roure et al. (2018) document for a German P2P

lender that P2P loans have higher interest rates, while being riskier and less profitable.

An example: If there is an interior solution, in our example, we find that

RE (80, Ra) = 2(C + sy + pe(cp + Ra))/(300p.), (13)
and
Ri(0, Ra) = (C + s — 2p.(c, — 2R4))/(300p.). (14)

In the special case of a uniform distribution, the price structure R7/RY is independent of 6.

Investor participation in the platform: Competition between the bank and the
platform impacts the investor’s decision to fund a loan on the platform. Investor participation
in the platform depends both on the average probability of success of borrowers who demand
a credit on the platform (i.e., the quality of borrowers) and the return offered by the platform
in case of success. Therefore, the investor internalizes a share of the risk borne by the platform
in its decision to fund a loan on the platform. Moreover, investor participation depends on
the deposit rate chosen by the bank.

In Corollary 1, we give the implicit definition of the marginal investor vy as a function
of the marginal borrower 6, and the deposit rate R; when the platform chooses the prices
that maximize its profit. We define Uy as (6o, Rq) = UO(]/%? .00, Rq). For this purpose, let
n(6o) = pam(00)RY/e(0o, RY), where €(0y, RY) = —(RY%/E(00))(dE(0y)/dRY,) denotes the
elasticity of the expected probability of success E(f) to the repayment R%. In Appendix
B-3, we prove that £(6y, RY) = 03h(00) RS /(BE(0y)), where, if p, > 0,

B=(C+s)/pe. (15)
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Therefore, we have

1(60) = Brar(60)E(0o) /05 (00). (16)

Corollary 1 Suppose that p. > 0. If Ry > Ra(6o) = 0on(00)/(00 — prr(60)) — (¢, + v), the
investor never lends on the platform and the marginal investor is given by vo(6o, Rq) = v.
If Ry < Rq(bo) = (Bon(bo) — 1/9(v))/ (0o — pr(6o)) — (cp, +70), the investor always lends on
the platform and the marginal investor is given by Vy(6o, Ry) = .

If Ry € (Ra(6o), Ra(0)), the marginal investor on the platform o(0o, Rq) is implicitly defined

by
0o

(90 —pM(90>>

Proof. See Appendix B-3. =

G(Vo(0o, Ra))

vo(0o, Ra) = 9(v0(0o, Ra))

(160 - )= e )

If the average probability of success is very elastic to the choice of the marginal borrower
(i.e., if n(fp) given in Eq. (16) is low), there is a higher probability that no investor wishes
to fund a loan on the platform, reflecting the fact that loans on the platforms are riskier
than deposit accounts.

In Corollary 2, we express the platform’s profit at the profit-maximizing prices as a

function of the marginal borrower 6, chosen by the bank and the return on deposits R,.

Corollary 2 For a given marginal borrower 6y and a return on deposits Ry chosen by the

bank, the platform makes a profit

G*(0o(6o, Ra))

(00, Ra) = H(0o)= =0 2y

An example - uniform distributions: If v and 6 are uniformly distributed on [0, 1],
we have 7(6p) = /4 and 5 = (C + sp)/pe. If Ry € (8/2 — ¢, — 3,/2 — ¢,), the marginal
investor is given by (6o, R4) = (00/2)1{2?;(90, R;) — Ry, that is, we have

C — 2p.(R
O (1

In the uniform distribution case, the marginal investor does not depend on 6.
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From Corollary 2, the platform’s profit is given by 77(0g, Ry) = 0o(vo(6o, Ra))?. Substi-
tuting vy (0o, R4) given in Eq. (17), we find that

0o(C + sp — 2pe(Ry + ¢p))?

7Tp<90,PLd) = 36(]9 )2

(18)

The impact of bank prices on investor participation: We analyze how bank
prices (i.e., Rg and RY%) impact the investor’s decision to fund a loan on the platform (i.e.,
Vo). Investor participation in the platform decreases with the return on deposits. Logically,
if the return on deposits becomes more attractive, the investor chooses not to fund a loan
on the lending platform. More interestingly, investor participation in the platform may vary
non-monotonically with the borrower repayment to the bank, or equivalently, the quality
of the marginal borrower y. In some cases, investor participation may even decrease when
the platform attracts a marginal borrower of better quality. This ambiguous impact of the
borrower repayment to the bank on investor participation is caused by two effects. On the
one hand, the investor values a higher average quality of borrowers on the platform when
the borrower repayment to the bank increases. On the other hand, in some cases, the plat-
form may decrease the return offered to the investor when the average quality of borrowers
increases, as the platform may decide to extract more surplus from the investor. This second
effect depends on the distribution of the probability of success and the distribution of the
investor’s taste for liquidity. In Appendix B-4, we show that 0vy/00 has the sign of

gdgo_lmﬂﬁonn%0@-+(&m}A9d-—pM<aﬁ)(”00_'222?)'

G(vo)
9(vo)

the sign of 1’ are ambiguous and depend on the distribution of the probability of success.

We have that 6y — pp(6p) > 0 and 1(6p) — > 0. The sign of Oop,,(00) — parflo and

In our uniform distribution case, since p,,(0y) = 6y/2 and 7n(6y) = /4, vy is independent
of fy. In the general case, vy depends on 6y and its variation with 6y reflects the platform’s
trade-off between increasing the repayment for borrowers to make more profit and lowering
the repayment to increase investor and borrower participation in the platform. It can be

either positive or negative depending on the shape of the distribution of # on the interval
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[0, 1]. We give examples in Appendix B-5 of distributions such that investor participation in

the platform becomes lower when the platform attracts borrowers of better quality.

The impact of bank prices on platform prices and borrower participation: In
Lemma 2, we analyze how changes in the marginal borrower and the return on deposits

impact the borrower repayment, the return offered to the investor and the price structure.

Lemma 1 Assume that (v + p)(G/g) (v) < ¢,. The borrower repayment ]3%, the return
offered to the investor }/%?I’ and the price structure j%?; / ]/%% increase with the return on deposits
R,.

If 00y /06y < 0, the borrower repayment ]3;%, the return offered to the investor J/i’?[’ and the
price structure ]/%7; / }/‘2% decrease with 0y. If 0vy/00y > 0, }/27; and }/QEB may either increase or

decrease with 0 and the price structure RY/RY, increase with 6.

Proof. See Appendix B-6. =

When the bank increases the return on deposits, the platform raises the return offered to
the investor and the borrower repayment. Therefore, borrower participation in the platform
is reduced. Moreover, the platform offers a relatively higher increase on the return offered to
the investor than the repayment asked to the borrower.

The variations of the marginal borrower have a non-monotonic impact on the return
offered to the investor and the platform’s borrower repayment (and therefore, on borrower
participation). They also have an ambiguous impact on the price structure that depends on
the relationship between the marginal investor and the marginal borrower. Therefore, if the
bank lowers the borrower repayment (or equivalently reduces 6y), the platform may react by
increasing the borrower repayment. Hence, competition between the bank and the platform
may not lower repayment rates on the borrower side of the platform.

In Appendix B-7, we analyze how the platform’s profit varies with the return on deposits,
the marginal borrower and the level of collateral for a given expected probability that the

investor will participate in the platform.
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4.3 Stage 2: Bank accounts

The borrower (resp., the investor) decides to open an account at the bank if his expected
surplus of borrowing (resp., investing) exceeds the deposit fee charged by the bank. We denote
by ESB(RI}B,RC;,]/%TID, ]/%?B) (resp., ES(RY%, Ry, j%\‘?,}/%%)) the borrower’s (resp., the investor’s)
expected surplus of leaving his money in a bank account. The borrower’s participation
constraint is given by

F < ESp(RY, Ry, B2, RY,), (19)

where

o 0o 1
ESu(R,, Ry, BV, ) — / a2 (0)h(0)d6 + / W, (0)h(0)db.
0

fo
The borrower obtains the surplus u%(6) if he borrows from the platform (i.e., if 6 < 6,) and
the surplus u%(0) if he borrows from the bank (i.e., if # > ). The investor’s participation

constraint is given by

Fr < ESy(RY, Ra, B2, R%), (20)

where

B, o L5 = 60 ([ 01(0) = (B = Dg(e)do + (1= G (o~ o))

+(1 = H(0o))(Rq — Ry).

With probability H (), the borrower seeks credit from the platform. If the investor wishes
to fund the loan (that is, if v < 0y), he obtains a surplus of v} (v) — (R — 1). If the investor
does not wish to fund the loan (i.e., if v > 7p), he keeps his money in his bank account and
obtains a surplus Ry — Ry. With probability 1 — H(fy), the borrower does not seek credit

from the platform and the investor also obtains a surplus R; — Ry.

4.4 Stage 1: Bank prices

At the first stage, the bank chooses the deposit fees, the loan repayment and the return

on deposits that maximize its profit. Suppose that there exists an equilibrium in which the
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platform enters the market.*® The bank’s profit is given by 7° = Fp + F; + 7}, + 7!, where
! corresponds to the profit on in-house lending activities and 7! to the profit on lending
activities that are outsourced to the platform. Note that we include in the profit on in-house
lending activities the profit that the bank makes from investing in the risk-free asset if the
borrower is funded neither by the bank nor by the platform.

As shown in Appendix C-ii, the bank can extract the maximum surplus from depositors

through the deposit fees F; and F. The total profit 7, = ’/T;il + Wﬁl that the bank obtains

from in-house lending activities is given by

7 (00) / (By — s — ¢y — Ry )h(6)db. (21)

fo

The total profit 7, = 7¢ that the bank obtains from outsourcing loans to the platform is

given by

7o(00, R) = / "G00, 60, R)1(6)d6 + H(0,) / C(ub) - By - D)g(w)de,  (22)

where u'5(0,00, Rq) = p.f(y — }/‘253(90, R;)) is the borrower’s utility of taking a loan on the

platform and u}(v) = pa(0o)RY (0o, Ra) — v — 1 is the investor’s utility of lending through
the platform. The bank’s total profit is therefore given by

(0, Rg) = m(00) + mo(Bo, Ra). (23)

The bank’s profit depends on the interest rate RS only through the choice of the indiffer-
ent borrower . Therefore, it is equivalent for the bank to maximize its profit with respect
to RY or 0. We assume that the second-order conditions hold when the bank maximizes its
profit with respect to 0y and R4.>” We denote the profit-maximizing marginal borrower and

return on deposits by QAO and Ed, respectively. We also denote by:

o F7(0y,Ry) = ffo (uf(v) — (Rf — 1))g(v)dv the expected surplus of investors who fund

36Such an equilibrium may not exist as we discuss in the following subsection, where we determine whether
the bank prefers to accommodate platform entry, in case entry is not blockaded.

37In the Appendix, we show that the second-order conditions hold in our example with uniform distribu-
tions.
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a loan on the platform,

—

o up(0,00,Ry) = pb(y — R%(60, Rg)) the borrower’s utility of taking a loan on the

platform.

In Proposition 2, we explain how the bank chooses the return on deposits }A%d and the

profit-maximizing marginal borrower 5, if it accommodates platform entry.

Proposition 2 Suppose that there exists an equilibrium with platform entry. If there is an
intertor solution, the bank chooses the deposit rate so as to equalize the marginal cost and

the marginal benefit that the investor funds a loan on the platform, that is, we have

(0uG (1) — Pt (o)) (G/9)'(70)
(6o — par(0o))g(20)

where vy = 66(«%, fid). The bank chooses the marginal borrower such that the marginal profits
on in-house lending activities are equal to the marginal profits of outsourcing loans to the
platform, that is, at Ry = Ed and 0y = é;, we have

om, 0% _ o ORY,

TP et — pe(0
oo latstR) T +Fy 9y 96, pL0) 55, (25)
Y Y yh(6o) ’

where U, = ﬂ%(é;,@, Ry) and F', = Ff(/é, Ry).

Proof. See Appendix C. m

If there is an equilibrium with platform entry, the bank chooses the return on deposits so
as to equalize the marginal cost and the marginal benefit of increasing the probability that
the investor will fund a loan on the platform (see Eq. (24)). If the bank raises the return
on deposits, the investor is less likely to fund a loan on the platform because the return
offered by the platform becomes less attractive, which implies that the bank’s marginal
benefit increases by R; — R;. The bank also takes into account the impact of its choice on
the platform’s prices at the next stage of the game. As shown in Lemma 2, a higher return

on deposits increases the borrower repayment on the platform, which reduces the surplus
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that the bank extracts from the borrower-depositor who takes a loan on the platform.?® A
higher return on deposits increases the return offered to the investor on the platform and,
therefore, the bank extracts a higher surplus from the investor-depositor who lends through
the platform.

We now analyze the choice of the marginal borrower in Eq. (25). An increase in the
marginal borrower has two effects on the bank’s profit. First, it reduces the probability
that a borrower will seek credit from the bank. The bank marginally loses the rents that it
extracts from the marginal lender (see the left-hand side of Eq. (25)). Second, the probability
that a borrower will seek credit from the platform increases. The bank gains the marginal
revenues that it extracts from the marginal borrower and the investor who funds a loan on
the platform through the deposit fees (see the right-hand side of Eq. (25)). The expected
utility of the marginal borrower who seeks credit on the platform increases and investor
participation in the platform becomes higher. Therefore, the bank extracts higher rents
from lending transactions on the platform (i.e., @5) and higher rents from the deposits of
investors who fund a loan on the platform (i.e., F7). The bank also takes into account the
impact of its choice on the platform’s prices, which is reflected by the last term of Eq. (25).
However, as shown in Corollary 1, the marginal investor and the platform’s prices may vary

non-monotonically with the marginal borrower and, therefore, this effect is ambiguous.

The equilibrium if the platform enters the market: If there exists an equilibrium in
which the platform enters the market, this equilibrium is defined by the marginal borrower
05, the return on deposits R}, the borrower repayment on the platform (R%)*, and the return
offered to the investor on the platform (RY)*, such that the consumer makes rational expec-
tations of the probability of being funded. Since the consumer makes rational expectations
of the probability of being funded, at the equilibrium, we have p. = G(0p) if 0y € (v,7). We
denote by 0" = Uo(65, Rj). From Proposition 2, at the equilibrium, the return on deposits
is implicitly defined by

Ry = Ry +7(@"), (26)

38 The bank loses f(pM(%)pe)(G/g)'(%)/((OAo - pM(HAO))g(vAO)). This term corresponds to the marginal
loss of surplus from the borrower-depositor.
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where 7(x) = (G/g)(x)(G/g)' (x). The bank offers a return on deposits that is equal to
the return on the risk-free asset plus a premium that depends on the attractiveness of the
platform for the investor in terms of liquidity.? From Proposition 2, we show in Appendix

C-vi) that the marginal borrower is implicitly defined by
Yy =cp + sp + Ry + Uy + F]; + G(00") (05 — pa(65)) (R%)™. (27)

From Proposition 1, the borrower repayment on the platform (R%)* and the return offered
to the investor on the platform (RY)* are implicitly defined by Eq. (11) and (12) evaluated
at 0 = 05 and R; = R};. This completes the definition of the equilibrium with platform entry,
provided that such an equilibrium exists. Notice that, since 8 > pas(6;), the average quality
of the bank’s lending portfolio increases following platform entry, that is, we have 65 > 65
given in Appendix A. At the equilibrium of the game, if the platform enters the market, the
bank makes a profit given by

(05, Ra) = ma(05) + mo(05, Ry). (28)

We provide the necessary conditions such that there exists an equilibrium in which the
platform enters the market. Such an equilibrium exists if the borrower obtains a positive
utility of taking a loan on the platform, that is, if y > EFB( o, %), and if the investor obtains
a positive utility of funding a loan on the platform, that is, if vy(6;, R4) > v. Moreover, the
bank should obtain a higher profit if the platform enters the market than if it does not under
monopoly, that is, 7,(05, R5) + 71 (05) > 71(005).*

An example: In our uniform distributions example, if there is an equilibrium with

platform entry, rational expectations imply that the consumer anticipates being funded with

39Gince we assumed that (G/g) is concave, the higher the marginal investor on the platform at the
equilibrium, the higher the return on deposits. Indeed, the function 7 is increasing.

40In Appendix D, we show that the bank can always deter entry, but may not always prefer to do so.
The bank prefers to accommodate platform entry if the additional rents extracted from the deposit market
compensate for a potential loss in revenues from lending transactions.
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probability p¥ = 0y", where

@' = S/ (Ry+ 62 +8(C + ) — (B + cy). (29)

The equilibrium is implicitly defined by

Ry =Ry + .

Cb+8b+Rf
Y

(C' + sp) + 2p;(2p; + 2Ry — Cp)
*9*

0 = + T+ Fr + 007 (05/2) (RY)*

(Ry)" =

and
(C + Sp +pe(cp + Rf +pe))
3p:0;

(Rp)" =

This interior solution holds if some types of investors and borrowers are willing to go the
bank and other types on the platform. It is therefore necessary for the repayment asked by
the platform to be lower than the value of the project, that is, that (R%)* < y (otherwise
the borrower will never participate in the platform). Moreover, the marginal borrower 6
has to be strictly included in (0,1). Finally, the bank should obtain a higher profit with
platform entry than under monopoly (which the bank can obtain choosing a sufficiently high
R}). For instance, if Ry = 1, all these conditions hold for intermediate values of the cost of
the bank ¢;.*' If ¢, is too small, than the bank monopolizes the investor side and 0" = 0.
On the other hand, if ¢, is too large, the platform monopolizes the market and §; = 1. For

intermediate values of the cost ¢, the interior equilibrium exists.*?

5 Discussion and policy implications

We discuss two policy implications of our model. First, we analyze whether competition
between the bank and the platform could impact the monetary policy transmission mech-

15—-36C—100 +49\/1+8 c+ —\/148(C+5,))8 69 12C—5,/1+8(C+
4IThe necessary condition is ¢ o (Otse) (Cse))8y— ( (Oter)

42Gimulations show that under the same condltlon the proﬁt of the bank is higher under duopoly, so that
the bank would not deter entry.
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anism. Second, we study whether a regulation of the deposit rate could impact platform
entry. Third, we discuss how our results are impacted if the bank and the platform lend to

the same borrowers.

5.1 Bank-platform competition and monetary policy

The changes in the financial industry induced by new technologies is likely to affect monetary
policy transmission and implementation. In particular, platform entry in the credit market
can have an impact on the pass-trough of policy rates to lending conditions and deposit
rates, which is a very relevant policy issue (see Boot et al., 2021). In principle, an increase in
the return on the risk-free interest rate (i.e., a tightening monetary policy) should be passed
through by banks and platforms to borrowers into higher repayment rates. Our model shows
that the impact of bank-platform competition on the pass-through is not straightforward.

As shown in Eq. (26), an increase in the return on the risk-free asset has a direct positive
effect on the return on deposits. There is also a direct positive effect on the marginal bor-
rower, which implies that the bank reduces its credit supply.** However, there is an indirect
effect that depends on competition between the bank and the platform. Anticipating that
the platform might become more competitive if the bank increases the marginal borrower,
the bank might decide not to tighten its credit supply as much as it would do without the
platform.

In the paper’s online Appendix, we show that the impact of competition has four ad-
ditional effects on the pass-through of the return on the risk-free asset on the marginal
borrower, as compared with the impact observed in the absence of platform competition.
Two effects depend on the impact of an increase of the return of the risk-free asset on the
localization and on the rents that the bank can extract from the marginal investor on the
platform. An increase of the return on the risk-free asset decreases both the marginal in-
vestor and its rent. These two negative effects thus reduce the pass-through. The other two
effects depend on the localization and on the rent that the bank can extract from the mar-

ginal borrower on the platform. These effects are due to the internalization of the platform’s

43 At the equilibrium, this is not necessarily the case because of the indirect effect of the bank’s choice of
the borrower repayment on the platform’s price.
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reaction at the next stage and have an ambiguous sign. The addition of the four effects
may be either positive or negative depending on the distributions of § and v. As we also
show in the online appendix, they are generally negative in the uniform distribution case.
Therefore, the presence of the platform may either weaken or strengthen the transmission of
the monetary policy.

The platform also responds to changes in the monetary policy. The platform’s best-
response is indirectly related to the return on the risk-free asset through the return on
deposits and the marginal borrower.** We have shown in Lemma 2 that the borrower repay-
ment on the platform increases with the return on deposits, which is positively related to
the return on the risk-free asset (at least by the direct effect). Hence, we obtain the standard
effect that a higher return on the risk-free asset increases the borrower repayment on the
platform. However, the effect that goes through the marginal borrower is less obvious, as we
have also shown in Lemma 2, borrower repayment to the platform may be reduced when the
bank increases its interest rate on loans. This implies that an increase in the return on the
risk-free asset could also lead paradoxically to lower repayments on the platform. Our model
shows that financial intermediaries organized as platforms may respond in non-trivial ways
to changes in the monetary policy, depending on the magnitude of externalities between
borrowers and investors (as modeled by investor and borrower heterogeneity in our setting).

One implication of our model is that central banks should carefully try to measure
whether competition between banks and alternative finance providers may impact the trans-
mission mechanism of the monetary policy, if platforms were to attract a more significant

share of the retail credit market.

5.2 Deposit rate regulation and platform entry

Another relevant issue may be the impact of a regulation on the return on deposits. We
have shown that platform entry in the market cannot occur if the rate of return on deposits
chosen by the bank is sufficiently high. In our model, the bank does not need to modify market

coverage on the borrower side to avoid entry of the platform, as long as it can adjust both

44The platform’s best-response would also be directly related to the return on the risk-free asset if we did
not assume that the market is covered on the investor side.
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the return on deposit and the deposit fee to keep the monopoly profit constant. However,
regulatory constraints on the deposit market, such as a cap on the return on bank deposits,
could complicate the optimal strategies of banks in response to potential entry, making the
entry of platforms in the credit market more likely. More generally, the reaction of banks
to platform entry could be affected by a strengthening of a regulation of the deposit rate,
which imposes an additional constraint on their behavior. This may induce them to choose
a tariff structure that alters their market coverage, just to avoid or reduce platform entry.

This is another policy issue that could be investigated more deeply in further research.

5.3 Complementarity between bank and platform credit

In our model, platform credit is a substitute for bank credit for borrowers who have an
intermediate probability of success. Since 05 > 6yp, for given repayments charged by the
bank and the platform, some borrowers who would normally go to the bank for credit,
were it not for the platform, decide to switch to platform credit. However, the platform
serves the borrowers who have a low probability of success and who would not be served
under monopoly. Hence, the platform expands the credit supply to those borrowers of lower
quality.*> This assumption corresponds to the empirical results of Tang (2019) or Wolfe and
Yoo (2018), who show that platforms serve infra-marginal borrowers.

However, in our setting, the borrower cannot get a loan both from the platform and the
bank. In other words, there is single-homing, both on the borrower side and the investor side.
We can discuss the other extreme case in which platform credit is always bundled to bank
credit. In that case, the borrower always multi-homes and there is perfect complementarity
between bank credit and platform credit. This could happen if the bank funds only a share
x of the project, leaving the remaining amount 1 — = to the platform. In practice, in some
market segments, several banks redirect their consumers to platforms for some aspects of
the projects that they are unable to fund (i.e., intangible assets). To fix ideas, we can start

considering a simple framework in which this share x is fixed and exogenous, depending

45Gince borrowers borrow a constant amount from one financial intermediary (but not both), we do not
capture in our framework the complementarities generated by higher volume of credit obtained from both
intermediaries (as in Balyuk, 2018). Furthermore, we do not model the role of adverse selection caused by
the fact that banks may be better informed on their borrowers due to their long-term relationships.
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on the type of investment to be financed (only a share = of the borrower’s project has the
characteristics to be eligible for a standard bank credit contract backed by a collateral).

Some results of the model become different in this context, because both the bank and the
platform will lend to high-quality borrowers. The logic of the model remains similar. The

borrower gets a loan from the bank and the platform if and only if

9> sy + xC _
T yl@+p(l —2)) — (2RY + (1 — 2)pRY) + 2C

0.

The investor accepts funding the share 1 — z of the project through the platform if and only
if
TR+ (1 —2)py(61)R} — (1 —x)v— 1> Ry — 1,

that is, if and only if pa(01)RY — Ry > v, where pp(61) = (f;l Oh(6)dd)/(1 — H(0y)). The
platform’s profit is obtained by replacing 6; for 6y in Eq. (10). The result of Proposition 1
is unchanged. The elasticity of the expected probability of success is now simply calculated
for high-quality borrowers. The definition of the marginal investor in Corollary 1 is identical
(with 6, instead of 0), but the coefficient 5 of Eq. (15) is now given by 8 = (2C+sy)/(pe(1—
x)). Since both the bank and the platform lend to borrowers of high quality, one part of the
results of Lemma 2 may change. Investor participation in the platform may still vary non-
monotonically with the borrower repayment to the bank. In addition, investor participation
in the platform may also vary non-monotonically with the return on deposits. As bank credit
and platform credit are perfect complements, the investor may also benefit from an increase

in the return on deposits.

6 Conclusion

Competition between banks and platforms with asymmetric business models is likely to
generate non-trivial effects in the retail credit market. The resulting impact on repayment
rates for borrowers and returns for investors depends on the degree of heterogeneity between
borrowers and investors. If platforms need to rely on banks for their activities, banks have

incentives to open the retail credit market to competition, as long as the rents that they
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extract from depositors compensate for lower revenues from lending transactions. In the
future, our work could be extended by taking into account the impact of platform competition

on borrower repayments.
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Appendix

Appendix A: Monopolistic Bank In this appendix, we study the equilibrium on the
credit market if a monopolistic bank offers a contract to the borrower that requires the
supply of a collateral. The bank chooses the interest rate that maximizes its profit subject

to the participation constraint of the borrower and the investor. A borrower asks for credit
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from the bank if and only if u% () > 0, where u%(0) is given by (1). From the participation

constraint of the borrower, we denote by
Oos = (C + s)/(y — R + O) (30)

the indifferent consumer between borrowing and not borrowing. The bank lends to borrowers
who have a high probability of success and uses the collateral as a selection device. The par-
ticipation constraints of the borrower and the investor in the deposit market are respectively
given by X
Fp < / ub(9)h()d6, (31)
bon

and

R; < Ry — F}. (32)

The borrower opens an account if and only if his expected utility of borrowing exceeds the
cost of the deposit fee (see Eq. (31)). The investor opens an account if and only if he expects
to earn at least the return on the risk-free asset (see Eq. (32)). The bank’s profit under

monopoly is given by
1 bon
7Tb = FB + F[ + / (HR% + (1 - 9)0 — Rd — cb)h(é’)dQ + / (Rf - Rd)h<0)d9 (33)
905 0

The bank’s profit in Eq. (33) is the sum of the deposit fees and the bank’s net return on
investment. If the borrower seeks credit from the bank, the bank obtains a random return
that depends on the probability of success of the project. If the borrower does not seek credit
from the bank, the bank invests in the risk-free asset and obtains the return R;. In all cases,
the bank pays the return R; to depositors.

We give the profit-maximizing marginal borrower 6,5 chosen by a monopolistic bank and
the corresponding profit-maximizing repayment (R%)™.

A monopolistic bank chooses a repayment given by

y(C + sp)

R =y+C— 2220
( B> y Sb+Cb+Rf
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The bank is indifferent to the choice of the deposit rate R; > Ry and completely extracts

the surplus of the marginal borrower, the latter being given by
903 = (sb+cb+Rf)/y. (35)

It makes a profit given by (7)™ = yE(6og) — (sp + c» + Ry)(1 — H(0op)).

The bank completely extracts the surplus of the marginal borrower through the deposit
fee and chooses the marginal borrower such that the marginal benefits of granting a loan are
equal to the marginal costs for the bank and the borrower. The marginal benefits correspond
to the expected return for the borrower yfyp and the marginal costs correspond to the cost
of searching for credit for the borrower s;, the opportunity cost of renouncing investment
in the risk-free asset for the bank R, and the bank’s marginal cost of serving the borrower
cp- There is an infinity of credit contracts defined by a collateral and an interest rate that
yield the same level of risk and the same profit for the bank. Moreover, there is an infinity
of combinations of deposit fees and returns on deposits that leave the investor indifferent
between leaving his money in a bank account and investing in the risk-free asset.

Since the participation constraints are satiated, the bank’s profit is given by

1
b — / (4 — 5y — cp — Ry)h(8)db.

Oom

The bank is able to extract the expected surplus that the borrower and the investor obtain
from the lending transaction through the deposit fees. It is equivalent for the bank choosing
its interest rate on loans R% and the indifferent borrower yp. Solving for the first-order

condition of profit-maximization, we find that

dm®
dbop

= (Rf + Sp —+ Cp — yHO)h(GOB)

Therefore, the bank completely extracts the rents of the lending transaction made by the

marginal borrower, which is given by o = (s, + ¢, + Ry)/y.
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Appendix B -1: Proof of Proposition 1 Assume that the marginal borrower 6, belongs
to (0, 1) and that the bank chooses a return on deposits R4 such that the investor may wish to
fund a loan on the platform. We denote the platform’s margin by m, = (R, —R})pa(6o) —c,.

Solving for the first-order conditions of profit-maximization gives

g—g; = par(00)g(vo(RY, 0o, Ra))H (00)mp — G(vo(RY, 00, Ra))par(00)H (0p),  (FOC-PF1)
and
aa%zz = %(g(UO)p/]M(eO)RZ[)H(QO)mP+G(UO)H(00)(R%—R];)plj\/[(60)+mph(90)G(U0))—|—pM(00)H(@O)G(UO).

(FOC-PF2)
We assume that the second-order conditions hold (i.e., the Hessian matrix is semi-definite
negative) such that there is an interior solution to the platform’s profit-maximization prob-

lem. The first equation yields
mp = G('U(](R]I?, 90, Rd))/g(’l}g(R?, 90, Rd)) (FOC—PFl—BlS)

Replacing this equation into (FOC-PF2), since g(vo)mp = G(vo(RY, 00, Ry)), we find that
(FOC-PF2) can be rewritten as

dby

G(vo) | 75
O | dRY,

(H(00)R%py,(60) + mph(Bo)) + par(00)H(6o) | = 0. (FOC-PF2-Bis)

Replacing the elasticity of investor demand with respect to the interest rate RY given by

er = (dG(vo(RY, 00, Ra))/dRY) (R} /G(vo(RY, 6o, Ry))) into (FOC-PF1-Bis), we find that

mp 1

pu(00)RY e

Therefore, we have
(R — Rp)pm(0o) —cp 1
(o) R} er

This equation corresponds to the Lerner formula.
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Dividing Eq. (FOC-PF2-Bis) by H(0y)G(vg) > 0, we find that

by o h(6)
dR% (pM(e())RB + H(@O)

mp) —|—p]\/[(90) =0.

Therefore, multiplying this equation by (R%/pa(6o)) gives

RY  d(pa(00)RYp) Ry dby h(6)

mp:O.

Replacing ep = —(h(6o) R/ H(0o))(dfo/dR}) and pup = (d(Rypu(0o))/dRE) (R /par(00) Rp),
we find that

€B
RYpp — ————mp = 0.
BHP pM(GO) P
This implies that we have

mp _ IM_P
pu(bo)Ry  ep’

that is,

(R — By)pm(0o) —cp _ pp
pM(Qo)R% €B

Dividing this equation by the first equation of the FOC gives the price structure, that is,

R]I? _ HpET

R% €RB ’

This completes the proof of Proposition 1.

Appendix B-2: Second-Order conditions in the uniform case The platform’s profit

admits a local maximum at (ﬁ; : ]/%?3) if

0P
<0,
O Ry | 72
and
2ar |2 927 O*rP
7 - — < 0.
ORIORy |y OBl OBl
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In our uniform distribution example, we have

82 p 93
27Tp _ - <0,
R (RY,RY) 2
and
e |? O2xr 9P _ —05(C + sp— 2pe(cy + Ry))? -0
ORJORG |y O°Ry|(m mry Ryl (@ 7 48(C' + sp)? '

Therefore, if there is an interior solution, the conditions such that there is a local maxi-
mum at the profit-maximizing prices chosen by the platform are verified with our uniform

distributions.

Appendix B-3: The platform’s best-responses in the general case: From (FOC-
PF1), we have that mp = G/g. Therefore, given 6y, R; and RY, the repayment of the

borrower is given by
Ry = Ry + (1/par(00))(cp + G(vo(RY, 0o, Ra))/g(vo(RY, 0o, Ra)) (36)

Replacing py,(00)H(00) = h(00)(0o — par(6p)) into (Eq. FOC-PF2), we find that at an

interior solution

SR O6) (00 = s (00) -+ pus(00) = ) = )+ pas(B0) H(0) = 0

Replacing E(6y) = pa(6o)H (0o) and rearranging the terms, we obtain

E(00)+ o h(00) On( Ry = ) = -+ (80— pas(00) ) = 0.

Since dfy/dRY, = —(60)?/3, where 3 = (C + sp)/pe, replacing R given by the (Eq-RBp),
we have that

B0 (/s (00 e+ (G5) 10, . o).

(6o = pu(O0) BT = (&) + 555005
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We denote by (0o, R%) = —(R%/E(6y))(dE(6y)/dRY) the elasticity of the expected proba-

bility of success of the borrower repayment. We have

dE(6o)

£ _ gon(60)
dR% 0 0

b
dRY,

Since dfy/dRY = —02/3, we have

—RLAE(,)  63h(60)RY,

£(0o, ) = E(0y)dRY, — BE(0)

Since n(0o) = par(0o) Ry /e(0o, RY) and (6o, RY) = 03h(00) R/ (BE(6y)), the return chosen

for investors }/%7; is implicitly defined by

to
pM(eo)(eo - pM(Ho))

Cp
pM(Qo)'

R = [1(60) — (G/9)(vo(R}. 0, Ra))| - (37)
Since y(0o, Ra) = vo(]/i’\’}, 6o, R4) and vo(l{%, 6o, Ra) = pM(HO)J/%\II’ — R, the marginal investor

is implicitely defined by

X o Gl R
%olfo a) = G 000 (”“)0) g@owo,Rd») p— B (38)

We now derive the necessary conditions such that there is an interior solution (i.e., the
marginal investor (0o, Ryq) € (v,7)). Let
Z(U)ZU—L((Q)—(G/ )(v) + ¢+ R (39)
B (0o — par(o)) e g 8 -

The function Z is twice differentiable on the segment [v,7]. For all v € [v,7], we have

/ o 90 (v
=1+ (0o — prr(6o)) (G/o) )

Since (/g is increasing in v, for all v € [v,7], we have that Z'(v) > 0. Therefore, Z is
increasing in v. If Z(v) < 0, for all v € [v,7], we have Z(v) < 0 and the investor always
lends on the platform. If Z(v) > 0, for all v € [v, 7], we have Z(v) > 0 and the investor never

lends on the platform. If Z(v) > 0 and Z(v) < 0, there exists a unique vy(6o, Rq) € (v,0)
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such that Z(vg(0o, R;)) = 0. Replacing Z(v) and Z(v) given by Eq. (39) gives the result of
Corollary 1.

Appendix B-4: Variations of the marginal investor, the borrower repayment on

the platform and the return offered to the investor with bank prices:
e Variation of the marginal investor with 6g:

Taking the derivative of (38) given in Appendix B-3 with respect to 6y, we find that

Oy 00(G/g) (@) \ _ bor/(6o) Bopa (o) — par(Go) ~ G(wo)
550" o~ pue(80)) ~ o — purl00)) T (60— pel00))? ( (o) g(@o))-

Since (G/g) (Vo) > 0 and 0y — pas(6o) > 0, 90/ has the sign of

00(600 — pas (90))1 (60) + (Borag(60) — pas (60) (nwo) - G@O)) .

9(vo)
_ . G(v)
As Ug > 0, it must be that n(6y) — o) > 0. Moreover, we have that
A

—E(0) 4 0oh(00) (00 — par(6o))
H{(0y)

—par(00) + Boprs(80) =

We also have that 6y — pas(6o) > 0. If —par(60) + 0opy(f0) > 0 and 7/(6y) > 0, the sign
of Jvg/ORy is positive. Hence, a higher probability of success of the marginal borrower
increases the marginal investor. However, in the general case, it is impossible to conclude

e Variation of the borrower repayment and the return offered to investors with 6y:

As for 0vy /00y, it is impossible to conclude that 8?%7; /00 and 81/%-}\’3 /00, have a constant

sign in the general case. Since RY = (0o + Ra)/pam(0o), we have

OR, 1 9% pulb)

90y pu(bo) 000 par(fo)
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From (36), since 1/%7}’ = (Vo + Ra)/pn(0o), we have

5’@ 1 dvy P (o)

000 pu(bo) 8_90<1 +(G/9) () - pM(Qo)@' (41)

Since py,(fo) > 0 and (G/g) (vy), if 9vy/00 < 0, J/%?I’ and }/{% are decreasing with 6,. If
Jvo /00y > 0, }/%?; and }/%FB may either increase or decrease with 6.

In our uniform distribution example, from Eq. (13) and (14), the borrower repayment
and the return offered to investors are both decreasing with 6 because the marginal investor

is independent of 6.
e Variation of the marginal investor with Ry:

Taking the derivative of (38) given in Appendix B-3 with respect to R4, we find that

Jvy
OR,

1 BlCle @)

(90 - pM(‘go))

Therefore, we have that

oz —(90 - PM(QO))

ORa 0o — par(0o) + 60(G/g) (1)

Since 0y — pas(6y) > 0 and (G/g)" > 0, the marginal investor is decreasing with the deposit

rate.
e Variation of the return offered to investors R} with the deposit rate:
Taking the derivative of (37) with respect to R4, we find that

ORy _ 9y 60(G/g) (%)
ORy ORq pr(00) (00 — par(bo))

(42)

Since dvp/0Rg < 0, (G/g)" > 0 and 6y — par(fy) > 0, the return offered to investors is

increasing with the deposit rate.
e Variation of the borrower repayment rate RY% with the deposit rate:
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Taking the derivative of (36) with respect to R, we find that

ORy _ 0R; | 9% (G/9) (@)
OR; ORqs OR4 pu(0o)

Replacing (91?{\’; J/ORy, we find that

ORy Oty (G/g) (@)
OR, ORq (00 — par(00))

(43)

Since 9vy/0Rs < 0, (G/g) > 0 and 6y — pa(6) > 0, the borrower repayment rate is

increasing with the deposit rate.
e Variation of the marginal investor with the level of collateral C"

We have

dvo(o, Ra) _ to B E(6o) dvo(0o, Ra) dby
dC (6o — prr(o)) dC h(6o)(0o)* 0y dC

An increase in the level of collateral has two effects on the marginal investor. Since df5/dC >
0, a higher level of collateral increases the elasticity of the probability of success to the
borrower repayment, which raises the marginal investor. Since dfy/dC > 0, a higher level of
collateral increases the probability of success of the marginal borrower. If 0vy(0y, Ry) /009 >
0, this implies that investor participation in the platform increases, and therefore, that
the overall effect is an increase of the marginal investor. If 0vy(6y, R4)/00p < 0, investor

participation in the platform decreases, and the overall effect is ambiguous.

Appendix B-5: Examples of distributions In our supplementary online appendix we
consider the family of beta distributions, to illustrate the impact of different distributions
of #. As is well known, the shape of the beta distribution varies with the two characteristic
parameters and many common distributions can be obtained as special cases. For example,
if the two parameters of the beta distributions are equal to one, the beta corresponds to the
uniform distribution and the marginal investor is independent of the marginal borrower. By

varying the parameters of the beta distribution we provide examples in which the k() can
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be increasing, decreasing or non-monotone. In these examples we find the following. If the
distribution of 6 is increasing on the interval [0, 1] or U-shaped, then the marginal investor
is decreasing on the marginal borrower. This happens, for instance, if both parameters are
equal to 1/2 and the beta distribution coincides with the arcsin distribution. If instead the
beta distribution is decreasing on the interval [0, 1] or is unimodal, then the marginal investor

is increasing with the marginal borrower.

Appendix B-6: Variations of the price structure with bank prices: From (Eq-
RBp), we have

Ry, 1 < G@@)
L =14+ —— o+ —F+).
RY pu(Bo)R7 \ " g(%0)

Since vy = pM(QO).ﬁfZ’ — R4, we have

—
P

) N
RY vo + Ry 9(Vo)

Taking the derivative of this equation with respect to 6y, we find that

To determine the sign of the parenthesis, we study the function

LG (G
1) =~ + S+ w4 i) (5 ) @

for x € (v,7). We have T"(z) = (z+ R4)(G/g)" (). Since G'/g is concave, (G/g)" is negative.
This implies that 7"(z) < 0 and that 7" is decreasing on (v,7). Since G(uv) = 0, we have
T(v) = —c,+ (v+ Ra)(G/g) (v). Since (v+ R4)(G/g) (v) < ¢, from (A4), we have T'(v) < 0.
Therefore, for any = € (v,7), we have T'(z) < 0. This implies that (@/ﬁ;)l(éo) has
the same sign as —0vy/0060,. If the marginal investor vy decreases (resp., increases) with
the marginal borrower 6, the ratio }/%% / ﬁj’ increases (resp., decreases) with the marginal
borrower. The price structure ]/%7]’ / J/%EB increases (resp., decreases) with the marginal borrower

when the marginal investor increases (resp., decreases with the marginal borrower).

48



Finally, as vy + Ry is independent of Ry, the variation of the price structure with the

deposit rate as the same sign as (G/g)' (Vo) (0vy/0R4). Since (G/g)" > 0 and (0vp/0R,) < 0,
P

the ratio RY,/RY is decreasing with the deposit rate. The price structure R} /RY, is increasing

with the marginal borrower.

Appendix B-7: Comparative statics - platform profit:

e Variation of the platform’s profit with the marginal borrower:

We have
dﬂ'p G2(@\0(00, Rd)) —~ <0§1\0) (292 — Gg/)
= —h(# — + H(09)G(vo(0y, R — = I
" e, ) IGO0 (G g

Since (G/g) is increasing, we have 2g> — Gg' > 0. Therefore, if 90,/90, > 0, the platform’s

profit is increasing with the marginal borrower.

e Variation of the platform’s profit with the deposit rate:

dmp B . vy 2¢° — Ggl
= oG ra) (5 ) (L)),

Since 0vy/0R; < 0, the platform’s profit is decreasing with the deposit rate.
e Variation of the platform’s profit with the level of collateral:

We have

dr?  drPdfy | dvg o (29—Gg'\ .
a0~ g, dc T ac T 0)G(w) ( g ) @)

Appendix C: The bank’s profit-maximizing prices i) The participation constraints

of depositors:

We denote by 7¢ the maximum surplus that the bank may extract from depositors thanks

to its in-house lending activities. We have

i — / uy(O)h(8)d6 + (1 — H(60))(Ra — Ry) + (1— G(uo))H(Bo)(Ra — Ry).  (44)
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The first term of Eq. (44) corresponds to the expected utility of the borrower if he takes a
loan from the bank. The second term of Eq. (44) corresponds to the revenues that the bank
extracts from the investor if the latter does not lend on the platform.

We denote by 7¢ the maximum surplus that the bank may extract from depositors who

decide to invest in the platform. We have
6o 00
i — / (0, 8o, Ra)h(0)d6 + H (0,) / (W2(v) — (Ry — 1))g(v)dv. (45)
0 v

where U’ (0, 0y, Rq) = pf(y — }/%%(00, R;)) and uh(v) = pM(QO)_;%?(QO, R;) —v — 1. The first
term of Eq. (45) corresponds to the expected utility of the borrower if he takes a loan
from the platform. The second term of Eq. (45) corresponds to the expected surplus of the
investor if the latter funds a loan on the platform.

From (19), (20), (44) and (45), the sum of the participation constraints of depositors can
be rewritten as

F]‘FFBSW?I—F?T?

ii) The bank’s profit from lending activities:

If a consumer of type 6 > 6, borrows from the bank, the bank always funds it and obtains
an expected revenue equal to 0 R%+(1—0)C. The bank also incurs the cost of funding the loan
by deposits at a rate R; and the marginal cost ¢;. Since u%(6) = 0y—(0R%+(1—0)C)—sp, the
bank’s expected margin of lending to a consumer of type 6 is given by 0y —u%(0) — s, —cp— Ry.
If a borrower of type 6 < 6y wishes to borrow from the platform, there is a probability
1 —G(10p) that the investor refuses to fund the loan. In that case, the bank will refuse to fund
the loan and instead invest in the risk-free asset. The bank obtains a return Ry — 4. Since
there is a probability H(6y) that the borrower is of type 6 < 6y and a probability 1 — G(7y)
that the loan is not funded, the bank’s expected return from investment in the risk-free asset
is given by (1 — G(vg))H (6o)(Rs — R4). Therefore, the bank’s profit on in-house lending

activities is given by

= /9 (Oy — up(0) = sp — ¢ — Ra)h(0)d0 + (1 — G(G0))H(00)(Rf — Ra).  (46)
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iii) The bank’s profit:
The bank has a monopoly on deposits and can therefore extract the maximum surplus
of depositors through the deposit fees. Therefore, the participation constraints of depositors

are binding and we have Fy + Fg = 7} + 7. Since n° = 7} + 7, + F; + Fp, we have

7Tb:7rlh—|—7rf)+7r§ll+7rg.

We denote by 7, = 7!, + ¢ the total profit that the bank obtains from in-house lending
activities, and by m, = 7 the total profit that the bank obtains from depositors financing
loans on the platform.

Since 7, = ¢ + 7, from Eq. (44) and Eq. (46), we have

7n(00) = / (By — s — ¢y — Ry )h(6)db. (47)

0o

Since 7, = 7%, from Eq. (45), we have

0o To
ot Ra) = [ (0,00 Rah@)d0 + H6) [ (0f0) = (B = D)glo)do). (@9

The bank’s profit depends on the interest rate R only through the choice of the indifferent
borrower #y. Therefore, it is equivalent for the bank maximizing its profit with respect to
RY% or through 6.
iv) Solving for the first-order condition of profit-maximization, we find that
or®  Om, Om, Om,ORY  Or, OR

- FOC-B-ThetaTild
0, _ 90, ' 90, ' OR 0, | ORY 90, (FOC etaTild)

and

—

or®  Om,  Om, Om, 8}/27; or, ORY,
- : FOC-B-DepositRat
8Rd 8Rd+8Rd+0R?aRd+aR% aRd ( €pos1 ae)

We start by solving (FOC-B-DepositRate). From (47), we have On,/0R; = 0. Since
(0,00, Rq) = pb(y — ]%FB), we have Or°/ORY, = —p.E(6y). From (48), since uf(v) =
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pu(00)RY — v — 1, we have O, /ORY = par(00)H(00)G(0,). Therefore, we have

or® 00, e R aﬁ; 8]/%53
R, aRdH<90)g(UO>(uI(UO) - (Ry —1)) +pM(90)H(90)G(Uo)8—& — peE(0o) OR,’

Since u}(0,) = Ry — 1 and E(0y) = pa(6o)H (0y), we have

OR?  ORD,

on? o0, OR} )
or, Yor,

= - H
or, = H00) (55

(00)(Ra = Ry) + pa(00) (G (00)

Therefore, there are three cases. In the first case, there is an interior solution such that

H(6y) > 0. If H(6y) > 0 and 0v,/0R,; # 0, the profit-maximizing deposit rate is implicitely

defined by . -

P (00) (=G (o) (0R}/OR4) + pe(ORE/ORa))
(000/ORa) g(0o)

Replacing ((9]33 JOR4) and ((9]/%% J/OR4) given respectively by Eq. (42) and Eq. (43), since

py(0o) = E(0o)/H(6y), the deposit rate is implicitely defined by

Ed:Rf-i-

fAfd = Ry + (60G(0,) — pepra(00))(G/g) (). (49)

1
(0o — prr(6o))g(0s)

In the second case, there is a corner solution such that the bank covers the market and chooses
Ay such that no investor wishes to lend on the platform or no borrower wishes to borrow
from the platform. We study this solution in Appendix D. The third and last possibility is
that the bank chooses the deposit rate that minimizes the value of the marginal investor on
the platform, that is, if there exists such a solution, we have 00,/0R; = 0. From Appendix
B-4, we have 00,/0R; = 0 if and only if 6y = pys(6p), which is impossible.
We turn to the resolution of (FOC-B-ThetaTild). We have
dr® Om, Om, Om,OR? Om, ORY,

0y~ D0, D0, " ORT 00, | ORL 00, (50)

Taking the derivative of Eq. (47) with respect to 6y, we find that

87rh

o0 = ~100) By — 51— e, = Fy). (51)

02



Since F7 (6o, Ra) = ffo (uf(v) — (Ry — 1))g(v)dv, F7 (0o, R4) only depends on 6y through .

Moreover, Eq. (48) only depends on 1{27[’ through the choice of 0. Taking the derivative of
Eq. (48) with respect to 6y, we find that

or, Om,ORY  Om, ORY,
2
0, " ORT 0,  ORY, 00, (52)

. o, Ot ORY,
= h(0o) (@ (60, B0, Ra) + FP (0o, Ry)) + a_voa_eg — peE(6o) aef‘ (53)
Replacing Eq. (51) and (52) into (50) gives
or'
90,

= h(00)(— Aoy — sp — ¢y — Ry) + oy + F)
o, 0% ORY,
vy 900 pedi(0) 90,

Therefore, if there is an interior solution HAO to the bank’s profit-maximization, it is chosen
such that

y@AO—cb—sb—Rf:ﬂ%—i-F?—l—(

—~

O _ ()22 (@) = 0
81}0 890 PeZ%0 890 0=

This completes the proof of Proposition 2.
v) Second-order conditions

(54)

The bank’s profit admits a local maximum at (6, E) if

62 b
_7; < O,
09 |60, 2)
and
92rb 2 92rb 92b
— — < 0.
P 20 20 o
8903Rd (GO,Rd) 800 (QO,Rd) aRd (907Rd)
In our uniform distribution example, we have
oA 5
— =—=0y <0
2 )
o Loy 9
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and

9%t

L 2
(60,Ra) aRd

2 9?rt

o 2
(0o,Rq) 890

FoRrId
00,0R,

5
= —590(1 —pe)y < 0.

(60,Ra)
Therefore, if there is an interior solution, the conditions such that there is a local max-
imum at the profit-maximizing prices chosen by the bank are verified with our uniform
distributions.
vi) The equilibrium with rational expectations:

Since p. = G(0p"), from Proposition 2, we have
Ry = Ry +(G/9)(@")(G/9) ().

We now turn to the computation of the marginal borrower at the equilibrium. We have

on, PP -
S| = H0)(g(50) (Ra — By) + G(5)).
Y0 | rRy=Ry
Therefore, we have
Omo . 1o~
5| = HO)G@) + (Gg) (3)). (C-6-1)
Y0 | Ry=R,

Since p. = G(@), E(0o)/prr(60) = H(,) and

@@ 1 0O ~ le(QO) oD
= —(1+(G/g) — L,
06y pu(0o) 3‘90( (G/9) (%)) pu(0o) 7
at Ry = Ed, we have
_ ORP ~ o, )~ NP
PeE(0y) 2 = G(53) H(00) | 2(1 + (G/g) (B)) — Par(60) R | (C-6-2)

00y 00,

Replacing (C-6-1) and (C-6-2), at Ry = Ry and 6, = 6, we have

om, 0y ~ 0}/2% >N (DY (D) PP
0uy 08, DB g, = G0 O (Co) B
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Replacing this expression into Eq. (54) gives
ybo — ey — sy — Ry =15, + 7 + G(50) H (00)py, (6) Riy /1(6o).

Since py;(00) H (0o) = h(00)(8o—par (o)) and replacing the marginal borrower under monopoly
given by Eq. (35), we have

Yo = ybos + T + F + (00 — par(00)) G(5o) R
This implies that at the equilibrium with rational expectations, we have
ybo = ybop + g + F + (05 — pur(65))G (00" (Rp)".

Appendix D: Platform entry We determine the conditions such that the platform enters
the market. We proceed in different steps. In i), we determine the minimum return on
deposits that deters platform entry on the investor side and the minimum return on deposits
that deters platform entry on the borrower side. We analyze the conditions under which there
is blockaded entry. In ii), we assume that entry is not blockaded and determine whether the
bank prefers to accommodate or deter platform entry.

i) On the investor side, from Corollary 1, for a given indifferent consumer 6y, the minimum
return on the deposit that deters platform entry is defined by Ry4(6). On the borrower
side, the marginal borrower obtains a negative utility of borrowing on the platform if the
platform’s best-response to R4 and 6, is such that }/%BB(Rd, 0o) > y. Let @(R:d(eo), 0o) = y.
From Lemma 2, since Z% is increasing with Ry, if Rq > R:d(Qo), the borrower obtains a
negative utility of borrowing on the platform and the platform does not enter the market.
This implies that if for any 6y belonging to (0, 1) we have max(R:d(Ho), R4(00)) < Ry, there is
blockaded entry. The bank always chooses a return on deposits such that the platform does
not enter the market.

ii) Assume that entry is not blockaded (i.e., if there exists 6y belonging to (0,1) such
that maX(R:d(Go),R_d(Go)) > Ry). If the bank chooses the same marginal borrower as under

monopoly (i.e., fpp), the minimum return on deposits that deters platform entry on the
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investor side is given by p7 = Ry(fyp). The minimum return on deposits that deters
platform entry on the borrower side is given by pp* = R:d(HO B). The bank can deter platform
entry (both on the borrower side and on the investor side) and keep its monopoly profit. To
do so, it is sufficient for the bank to choose Ry such that max(p}*, p7*, Rf) < R, and the
marginal borrower under monopoly. Indeed, from Lemma 1, there is an infinite combination
of deposit fees and return on deposits that yields the same profit for the bank. Therefore,
the bank does not need to change the marginal borrower that it chooses under monopoly to
deter platform entry. However, the bank has to choose between entry deterrence and entry
accommodation. The bank prefers to accommodate platform entry if and only if its profit
is higher under duopoly than under monopoly, that is, if and only if 7,(05, R}) + 71(05) >

7r(0op). Otherwise, it prefers to deter entry.

ONLINE APPENDIX:

In this Online Appendix, we give parts of the proofs that have been omitted from the paper
‘Bank-Platform Competition in the Credit Market,” by Sara Biancini and Marianne Verdier.

Examples of distributions

To study the impact of different distributions of type 6 we consider the family of beta dis-
tributions. The shape of the beta distribution varies with the two characteristic parameters
and many common distributions can be obtained as special cases. For example, if the two
parameters of the beta distributions are equal to one, the beta corresponds to the uniform
distribution. If both parameters are equal to 1/2 the beta distribution is U-shaped and
coincides with the arcsin distribution. The distribution can also be increasing or decreasing
on the full [0, 1] support, describing alternative situations in which the probability of success

of the borrower is more likely to be high or low.

We thus assume that 6 is distributed following a Beta[a, b] on the [0, 1] interval.
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B 0(1—1(1 _ 0)1771
MO = =g

where Byla,b] = fol t21(1 — t)*~1dt. For simplicity, we keep instead the assumption that v

is distributed uniformly on [0, 1]. From corollary 1, we have

Oo(Ra — 1 + Cp) — par(0o)(Ra + Cp)‘

%(fo) = pam(0o) — 26

Replacing pas(0o) and 1(fg) we obtain that

—a—1 -
Bo(Ry + Cp) - B%((:z(?:’t,)b) ((1790)90 (1790136 ®(c—sp)Bp(a+1,b) YR+ Cp)

Yo = By (at1,0)
%g(a,b) — 200
The sign of ng’g depends on the parameters of the Beta distribution, a,b. The shape of the

derivative also depends on p. and R4. We cannot explicitly compute the full equilibrium,
but we simulated the shape of 0y for given admissible values of p. € (0,1) and R; > 1 such

that 09 € (0,1) (interior solutions). For all these values we obtain the following.

e For values of (a,b) such that the density h(0) is increasing (or U-shaped), the marginal
investor vy is decreasing in the marginal borrower 6,. An example is illustrated in
figure 1. This example is plotted for a = 2, b = 2/3, so that h(f) is increasing in [0, 1].
The same qualitative shape is obtained when h(#) is U-shaped. In the plotted example
C=03,8=0s5=0R=1,¢ =0, R4y = 1.1 and p. = 0.1. Modifying the value
of these parameters with other values compatible with an interior solution does not

modify the qualitative shape of Uy in all our simulations.

FIGURE 1 HERE

e For values of (a, ) such that the density h(6) is decreasing (or unimodal), the marginal
investor 7y is increasing in the marginal borrower 5. An example is illustrated in figure
2. This example is plotted for a = 1, b = 3/2, so that h(0) is increasing in [0, 1]. The

same qualitative shape is obtained when h(f) is unimodal (inverse U-shaped). In the
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plotted example C' = 0.3, s, = 0, 5, =0, Ry =1, ¢, =0, Ry = 1.1 and p. = 0.1.
Modifying the value of these parameters with other values compatible with an interior

solution does not modify the qualitative shape of 9y in all our simulations.

FIGURE 2 HERE

Discussion on the impact of the return on the risk-free asset on the
equilibrium

We denote by a;; the coefficients of the Hessian matrix H associated with the second-order

conditions of bank profit maximization for ¢ = 1,2 and j = 1,2. We have

9?mb
a11 = =53 <0,
01 | 5,7
Ot
Q22 = (5 <0,
9% 1Go, 7a)
9%t
algzaglzb: > 0.
0000R, (G0 F)
and det H = —b% + a9a92 > 0. We denote by
8277'1] -~ 850
_ 9T — —H(0) 22 4(5,) > 0,
T 9ROk g 1 (6) 5, 9(00)
and
9?rb ~ =
Yo = = h(fo)(1 — G(vo)) > 0.
IR0, Go.T)

From the implicit function theorem, we have

dE _ —Qa2271 -+ b’)/Q
dR; det H

>0,
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This shows that at stage 1, the bank’s choice variables are increasing with the return on
the risk-free asset. Therefore, a higher return on the risk-free asset increases the return on
deposits and the probability of success of the marginal borrower (i.e., the bank reduces its
credit supply). However, in equilibrium, we also need to take into account the impact of
the return on the risk-free asset on the borrower’s expectations on the probability of being
funded on the platform.

How does the presence of the platform impact the transmission of the risk-free asset to
the credit market and the deposit market compared to our benchmark?

First, we see from the previous analysis that the bank’s choice variables at the first stage
are still increasing with the return on the risk-free asset, as in our monopolistic benchmark.
However, the effects are very different (and may be softened).

In our monopolistic benchmark, we have v, = 0, because the risk-free asset does not
impact the deposit rate. We also have v, = h(fyp). Hence, compared to our benchmark,
there are two effects. First, the deposit rate is now positively impacted by the return on the
risk-free asset. This is because, in our benchmark, investors are homogeneous with respect to
their utility of investing in the bank. When the bank competes with the platform, a higher
return on the risk-free asset provides the bank with incentives to increase the return offered
to depositors, as it competes with the platform to attract investors. Second, the impact
of the risk-free asset on the bank’s repayment rate is softened compared to our benchmark
(because now, in ~,, the coefficient h(é;) is multiplied by (1 — G(?p))). In the limit case
where the investor would always be willing to fund a loan on the platform (i.e., G(vp) = 1),
the second effect that is present in the monopolistic benchmark (and the only effect in the
monopolistic benchmark) would be cancelled completely.

In equilibrium, we also need to take into account the impact of the return on the risk-free
asset on the borrower’s expectations of the probability of being funded (i.e., the marginal
investor) on the platform. Therefore, we have
ORa
Ipe

ARy _ dFia
dR;  dR;

dpj;
dRy’
D

D
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and ~
00,
Ope

;. dby

R, ~ dRy

dp;
dR;’
D

PE
The sign of the first effect is positive, because we have shown that the bank’s choice variables
are increasing with the return on the risk-free asset. However, the sign of the second effect
may be either positive or negative. Indeed, the impact of the return on the risk-free asset on
the marginal investor (i.e., the sign of dp’/dRy) is not obvious, because on the one hand, the
marginal investor decreases with the return on deposits, and on the other hand, the marginal
investor may either increase or decrease with the marginal b0£1"\ower. Similiirly, also using the

0Ry 00,

Ipe Ipe
positive or negative. Hence, the impact of the return on the risk-free asset on the borrower

implicit function theorem, it can be shown that the sign of and may be either

*

repayments when a bank competes with a platform is not easy to assess.

In the uniform distribution case, the marginal investor is decreasing with the return on
the risk-free asset. Therefore, in that case, the higher the return on the risk-free asset, the
lower the probability that an investor wishes to fund a loan on the platform.

Since R = Ry + 7(0y"), we have
dvy”

d *
N1 (@)
!

dR;

Since 7' > 0 and duy"/dRs < 0, the pass-through of the return on the risk-free asset to the
deposit rate is lower than one. The sensitivity of the deposit rate to the return on the risk-
free asset depends on the sensitivity of the marginal investor to the return on the risk-free
asset.

In the uniform distribution case, we have

A~ %

U - * *
0% = O + % (@ + F7 + (65/2)(R)")

and
D\ * 2(0""31) +p:(cp+Rf + 1))
(Rp)" = * ’
3p;:0;
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Therefore, we have

* o~ % L ] TP Sk k P\ *
oy _ dfop N 1duog @, + ) + vi(duB dr, N d(0y*(65/2)(RY) ))
de de Yy de Yy de de de

- The first effect (i.e., dfop/dRy) corresponds to the pass-through of the risk-free asset
under monopoly.

Therefore, to analyze whether competition with the platform increases or decreases the
pass-through of the return on the risk-free asset, we need to study the sign of the other
additional effects that we obtain when the bank competes with the platform.

- The second effect is negative and reduces the pass-through, because the marginal in-
vestor is decreasing with the return on the risk-free asset.

- The third effect (i.e., du'y/dRy) corresponds to the impact of the return on the risk-free
asset on the rents that the bank extracts from the marginal borrower. Its sign is ambiguous:
it may either increase or decrease the pass-through.

- The fourth effect (i.e., dF';/dR;) corresponds to the impact of the return on the risk-free
asset on the rents that the bank extracts from the marginal investor. This effect is negative
(the bank extracts lower rents from the marginal investor when the return on the risk-free
asset increases).

- The last effect (i.e., d(05"(05/2)(R';)*)/dRy) corresponds to the impact of the return on
the risk-free asset on the adjustment of the marginal borrower that is due to the platform’s
reaction at the next stage. The sign of the last effect may be also ambiguous in general, but

is positive in the uniform distribution case. Indeed, we have
dvo™(06/2)(Rp)")  _ pe dpe 6+ By + 2%
dRy 3 dRy 3
V(B + )2+ 8(C+ sp) — (Ry + ¢)
32¢/(Rs + ¢,)? +8(C' + sp)

> 0.

Because of the two ambiguous terms, the presence of a platform can increase or decrease
the pass-through with respect to monopoly. Under uniform distribution, however, the sign
of the sum of the last three terms is generally negative. To see this, we set ¢, € [¢;, )] to

ensure the existence of an interior solution. For instance, setting ¢, = (¢, + ¢)/2 we obtain:
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diy  dbos  /RE+8(C+s) —Ri+ (C + ) _ dbos
dRy  dR;  2(8+42R; — (C+5,))V/RE+8(C +s,) ARy

Qualitatively similar results are obtained choosing other values of ¢, € [¢;, ).
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