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1. Introduction Why we care

. Online debt crowdfunding: 250% annual growth, $500m→$290bn in 2011–2016

. From peer-to-peer. . .
Platform only provides “platform”: Lenders select the individual loans they fund
(no information collection, no maturity transformation)

. . . . To marketplace. . .
Lenders invest in portfolios assembled by the platform

. . . . Still not quite bank-like
In the marketplace model lenders, not the platform, bear the cost of early
liquidation (unlike bank depositors)
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1. Introduction What we ask

What are the effects of the new business model
on lenders, the platform, and credit provision?

(And how will the business model evolve?)
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1. Introduction What we do

. 3 facts about online debt crowdfunding:

1. Shift from peer-to-peer to marketplace

2. Maturity mismatch in marketplace loan portfolios

3. Changes in lender population

. Using a novel structural equilibrium model we find:

◦ Moving from peer-to-peer to marketplace paradigm raises lender surplus, platform
profits, and credit provision

◦ Moving from marketplace to bank-like paradigm where platform bears early
liquidation risk can be welfare increasing
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2. Challenges

. Need a counterfactual

◦ Hard to compare alternative platform designs “ceteris paribus”

◦ Adopting a new design unlikely random

. Need micro data

◦ Measuring early liquidation risk and who bears it

. Need to assess lender preferences

◦ Welfare impact depends on how lenders trade off return and liquidity risk

◦ Preferences intrinsically unobservable & evolving with clientele
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2. Challenges Approach

. Need a counterfactual ⇒ Structural model

◦ Follow IO literature on demand estimation (Berry ’94, Berry, Levinsohn, Pakes ’95)

◦ Nests alternative platform designs, allows to simulate counterfactuals

. Need micro data

⇒ Data

◦ Universe of loans & applications on leading Chinese platform Renrendai

. Need to assess lender preferences ⇒ Structural model

◦ Model recovers preferences from observed investment choices

◦ Can measure surplus and account for heterogeneity in counterfactuals
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3. Data

Renrendai
5th largest Chinese platform
U25bn ($3.7bn) cumulative turnover

. 360,000+ borrowers
Median: 34 y.o., male, earns monthly

U12,520 ($1,880), 50% college

. 350,000+ lenders/investors
Median: Invests U111,480 ($16,740)

. 380,000+ loans
Median: U62,000 ($9,000), 36 months,

10.8% rate

. 5,000+ portfolio products
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3. Data Fact #2: Maturity mismatch
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Portfolios (Uplan) Underlying loans

. Median portfolio has size U3m ($450,000),
maturity 6 months, target return 8.5%, and
attracts 115 lenders in 11 hours

. Key feature: Maturity mismatch between

portfolio products and underlying loans

◦ On average: 22 months

U.S. banks: 19-25 months
(Drechsler, Savov, Schnabl (2021))

◦ Exposes lenders to liquidity risk
(can only cash out once their loans have
been resold)
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3. Data Fact #3: Evolving lender population

. Marketplace investor portfolios 6= direct lender portfolios

◦ More diversified (HHI 2% vs 12%)

◦ Safer (default rate 0.3% vs 13%)

. Investor population becomes more risk averse

◦ Downward trend in HHI (avg 4.3% in 2013, 2.2% in 2016)

◦ Downward trend in defaults (avg 1.9% in 2013, 0.5% in 2016)
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4. Model
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4. Model Lenders
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4. Model Lenders: Indirect utilities

Outside option
Utility normalized to zero

Direct loans
UD
ict = γrit ln(rct) + γmit ln(mct) + γzitzct + ζct︸ ︷︷ ︸

δDict

+ εict︸︷︷︸
∼T1EV

Invest in loan category c
based on indirect utility UD :

r (m) Promised return
(maturity)

z Other loan
characteristics

γ Preferences,
heterogeneous based
on lender activity
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4. Model Lenders: Indirect utilities

Outside option
Utility normalized to zero

Direct loans
UD
ict = γrit ln(rct) + γmit ln(mct) + γzitzct + ζkt︸ ︷︷ ︸

δDict

+ εict︸︷︷︸
∼T1EV

Portfolios
UP
ikt =

αRit ln(Rkt) + αMit ln(Mkt) + αZit Zkt + αLitLkt + ξkt︸ ︷︷ ︸
δPikt

+ ηikt︸︷︷︸
∼T1EV

Rollover
URoll
ikt = τR ln(Rkt) + τM ln(Mkt) + τZZkt + τLLkt + νikt

Invest in portfolio product k
based on indirect utility UP :

L Resale time on the
secondary market

α (τ) Preferences,
heterogeneous based
on lender activity

R (M) Target return
(maturity)

Braggion et al. The Value of “New” and “Old” Intermediation in Online Debt Crowdfunding 13 | 27



4. Model Lenders: Market shares

Indirect utilities determine market shares/demand probabilities:

Loan categories

SDict (Xkt , xct | α, γ) =
exp

(
δDict
)

1 +
∑

k∈Kt
exp

(
δPikt
)

+
∑

d∈Ct
exp

(
δPidt
)

Portfolios

SPikt (Xkt , xct | α, γ) =
exp

(
δPikt
)

1 +
∑

h∈Kt
exp

(
δPiht
)

+
∑

c∈Ct
exp

(
δPict
)
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4. Model Platform
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4. Model Platform: Portfolio choice

Following Koijen & Yogo (2019), portfolio weights:

wkct =
exp (δkct)∑

g∈CP
t

exp (δkgt)

δkct = βrktrct + βmktmct + βzzct + ωkct

where βrkt , β
m
kt are “preferences” for loan return and maturity
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4. Model Platform: Expected profit

Market share of product k Total amount invested

Loan cat. c return. . . . . . maturity

max
Rkt , β

m
kt

∑
k

SPkt Tt

[∑
c

wkct ( rct − C1kct ) mct − RktMkt − C2kt

]

Maturity mismatch

Transaction marginal cost (locate
and monitor category c loans)

Target return

Portfolio weights
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5. Estimation

Direct loans

ln(SDct)− ln(S0t) = γrt ln(rct) + γmt ln(mct) + γzt zct + µD + µt + ζct

Portfolio products

ln(SPkt)−ln(S0t) = αRt ln(Rkt)+αMt ln(Mkt)+αZt Zkt+α
L
t Lkt+µP+µt+ξkt

Rollover SRollkt = τRRkt + τMMkt + τZZkt + τLL+ ψt + νkt

Portfolio weights

ln(wkct)−ln(wk0t) = βr
kt(rct−r0t)+βm

kt(mct−m0t)+βz(zct−z0t)+φt+ωkct

Logit approach for
differentiated product
demand (Berry (1994))

Heterogeneous lender
preferences depend on
activity on the platform
(share of lenders in the
top 5% of activity
distribution)
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6. Results Lender preferences

Direct Portfolio Rollover

(log) Return (Rkt , rct) 0.30 0.23 0.93
(0.08) (0.13) (0.57)

(log) Return (Rkt , rct) × Active lenders % 2.94 2.31
(0.12) (0.11)

(log) Maturity (Mkt , mct) 0.27 0.01 –0.01
(0.02) (0.03) (0.00)

(log) Maturity (Mkt , mct) × Active lenders % 0.22 –0.59
(0.23) (0.25)

Resale time (L) –5.41 –0.50
(2.08) (0.49)

Resale time (L) × Active lenders % 53.72
(32.22)

Portfolio product controls 3 3

Loan category controls 3

Channel (direct/portfolio investment) f.e. 3

Day f.e. 3 3

N. obs. 89,157 2,996
Adj. R2 0.73 0.34

. Demand increasing in yields

◦ More so for investors in direct
loans than in portfolios

◦ More so for active investors

. Portfolio investors dislike liquidity risk
(esp. if less active)
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6. Results Platform portfolio choice

Mean St. dev.

Return –0.38 1.62
Maturity 0.11 0.53

Amount 0.97
(0.08)

Default rate borrowers –0.52
(0.08)

Secondary market loan category –2.70
(0.09)

Loan category controls 3

Day f.e. 3

N. obs. 137,080
Adj. R2 0.652

0.0

0.1

0.2

0.3

0.4

0.5

-4 -2 0 2 4
Platform preference for loan return
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7. Counterfactuals

. How does the marketplace credit model compare to:

◦ Peer-to-peer credit?

◦ Bank-like credit? (more details. . . )

. How do liquidity risk and lender risk aversion affect the comparison?

. Use estimates and equilibrium model to find counterfactual

◦ Portfolio characteristics: target return, maturity mismatch

◦ Welfare effects: lender surplus, credit provision, platform profits
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7. Counterfactuals #1: Base liquidity

Outcome Marketplace Bank-like Peer-to-peer

Average return (%) 8.13 8.10
Average maturity mismatch (months) 22.30 22.30
Amount lent (bn U) 19.91 19.93 6.18
Amount lent Uplan (bn U) 16.56 16.59 0.00
Average change in lender surplus (%) 0.00 0.20 –54.87
Average change in platform profit (%) 0.00 –0.17

Changes in lender surplus and platform profit are relative to the “baseline” marketplace model.
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7. Counterfactuals #2: Low liquidity

. “Stress test” scenario

. Ramp up resale time L from 0.5 days to 30 days
Max observed on Renrendai: 88 days
Max observed on Funding Circle: 120+ days

. Compare marketplace and bank-like models with high/low shares of active lenders
on the market
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7. Counterfactuals Portfolio product changes

Target return
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Compared to baseline scenario
(marketplace, high liquidity):

. Marketplace model: need to
raise target return to attract
active investors

. Bank-like model: platform
passes liquidity risk through to
the lenders, by offering lower
target returns
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7. Counterfactuals Welfare effects
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7. Counterfactuals Welfare effects
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8. Wrap up

. Develop an equilibrium model to study different paradigms of
online debt crowdfunding: peer-to-peer, marketplace, bank-like

. Welfare effects (credit provision, platform profits, lender surplus)

. Role of lender risk aversion

. Implications for likely development of the segment
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9. Additional materials Bank-like model profit function

∑
k

SPktTt

 ∑
c∈m≤M

wkct (rct − C1kct)mct

+
∑

c∈m>M
wkct (rct − C1kct)

[
mct −

(
1− SRollkt

)
mct
Mkt

Lct
]

−RktMkt − C2kt


Back
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9. Additional materials Bank-like model profit function

∑
k

SPktTt

 ∑
c∈m≤M

wkct (rct − C1kct)mct

+
∑

c∈m>M
wkct (rct − C1kct)

[
mct −

(
1− SRollkt

)
mct
Mkt

Lct
]

−RktMkt − C2kt



Earn net profit
r − C1 over loan
duration m

Back
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9. Additional materials Bank-like model profit function

∑
k

SPktTt

 ∑
c∈m≤M

wkct (rct − C1kct)mct

+
∑

c∈m>M
wkct (rct − C1kct)

[
mct −

(
1− SRollkt

)
mct
Mkt

Lct
]

−RktMkt − C2kt



If SRoll = 1: No
problem

Back
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9. Additional materials Bank-like model profit function

∑
k

SPktTt

 ∑
c∈m≤M

wkct (rct − C1kct)mct

+
∑

c∈m>M
wkct (rct − C1kct)

[
mct −

(
1− SRollkt

)
mct
Mkt

Lct
]

−RktMkt − C2kt



If SRoll = 0: We
do not earn net
profit. . .

Back
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9. Additional materials Bank-like model profit function

∑
k

SPktTt

 ∑
c∈m≤M

wkct (rct − C1kct)mct

+
∑

c∈m>M
wkct (rct − C1kct)

[
mct −

(
1− SRollkt

)
mct
Mkt

Lct
]

−RktMkt − C2kt



. . . for a period
of length L. . .
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9. Additional materials Bank-like model profit function

∑
k

SPktTt

 ∑
c∈m≤M

wkct (rct − C1kct)mct

+
∑

c∈m>M
wkct (rct − C1kct)

[
mct −

(
1− SRollkt

)
mct
Mkt

Lct
]

−RktMkt − C2kt



. . . How often?
m/M times
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9. Additional materials Counterfactuals: recipe

1. Increase resale time L (all else unchanged)

2. Re-optimize ⇒ Weights wckt change and different portfolios are offered

3. Investors change their demands for portfolios and direct loans

4. Platform’s profits change

5. Iterate steps 2. → 4. until convergence

Back
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