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Abstract
In this paper, we investigate the real effects of peer-to-peer (P2P) lending and the channels through
which they operate. To isolate the treatment effect of P2P lending, the empirical design exploits
local variation in regulatory restrictions on P2P lending and natural disasters affecting local
economic conditions. In difference-in-differences tests, we find that the availability of P2P lending
mitigates the adverse effects of natural disasters on local income, business establishments,
employment, and house prices. The effects operate through direct credit provision by P2P lenders
and through the response of local banks to credit demand when facing competition from P2P
lenders in local credit markets.
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1. Introduction
Peer-To-Peer (P2P) online lending platforms, which facilitate the funding of unsecured personal
loans by matching individuals or small businesses with lenders, have become increasingly popular
in the US, Europe and China (Milne and Partboteeah 2016; Federal Reserve Bank of New York
2018; Braggion, Manconi and Zhu 2018; De Roure, Pelizzon, and Thakor 2019). According to a
recent study by Experian, the market share in unsecured personal loans of fintech lenders,
including P2P platforms, has increased from 22.4% in 2015 to 49.4% in 2019. 1 As of the fourth
quarter of 2019, the two largest P2P lending platforms in the US, Lending Club and Prosper, have
originated over $56 billion in loans.
The growth in P2P lending worldwide has not escaped the eyes of academic researchers.
Existing studies focus primarily on the determinants of P2P loan provision, including borrowers’
characteristics such as appearance and social ties (e.g., Duarte, Siegel, and Young 2012; Freedman
and Jin 2017), and information production and sharing (e.g., Michels 2012; Franks, SerranoVelarde, and Sussman 2016; Vallee and Zeng 2019). The economic consequences of the rise in
P2P lending, however, remain largely unexplored. The objective of this paper is to provide novel
evidence on these consequences, focusing on the real economic effects of P2P lending across local
economies in the US.
P2P and fintech lending could positively affect economic outcome by lowering the cost of
credit due to lower intermediation and regulatory costs relative to traditional bank lenders. Online
lending platforms might also be more efficient informationally and improve the speed and quality
of credit allocation and thereby lower borrowing constraints. Given the expansion of P2P lending,
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For details, see https://www.experian.com/blogs/ask-experian/research/personal-loan-study/.
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traditional lenders might respond to the increased competition by lowering borrowing costs and
expanding their consumer base.
Despite the potential importance of these effects, clean evidence on the role of P2P lending
in economic outcomes is difficult to obtain. P2P lending and economic outcomes are determined
jointly and reflect an equilibrium outcome of credit supply and demand. It is therefore empirically
challenging to separate between the treatment effects of P2P lending and confounding economic
factors.
To address the identification challenges, we exploit exogenous variation in both P2P
lending and in economic conditions across regions in the US. The variation in economic conditions
is triggered by region-specific natural disasters. The variation in P2P lending comes from statelevel changes in the availability of P2P lending. These joint shocks to economic conditions and
P2P lending provide allow us to study the real economic effects of P2P lending. In particular, we
hypothesize that natural disasters will increase loan demand and loan origination from P2P lenders
given the scalability of their online and decentralized funding model and that the loan provision of
P2P lenders in response to natural disasters improves the economic outcomes following the
disaster. To evaluate the presence P2P lenders, we compare economic outcomes in disaster regions
in states in which P2P lending is available to disaster regions in states without P2P lending, thus
avoiding endogeneity concerns related to the actual P2P lending volume.
We identify region-specific natural disasters, such as hurricanes, severe storms, and floods,
between 2008 and 2012 using data from the Federal Emergency Management Agency (FEMA). 2

Studies using natural disasters as exogenous shocks include Baker and Bloom (2013) for changes in uncertainty,
Cortes (2014) for local firms’ rebuilding after disasters, Barrot and Sauvagnat (2016) for supplier-customer networks,
Cortes and Strahan (2017) for multi-market banks’ capital reallocation in mortgage lending, and Dlugosz, Gam,
Gopalan, and Skrastins (2018) for bank branches’ ability to set deposit rates locally.
2
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FEMA disaster declarations are made in response to a natural disaster that is judged to cause severe
damages to the regions in which the Federal Government’s assistance is requested.
Our measure of the availability of P2P lending follows Cornaggia, Wolfe, and Yoo (2018).
In order for individual borrowers to obtain credit through P2P lenders, online platforms must meet
state-level banking and consumer financing standards, in form of licenses for lending, loan
brokering, money transfer, and collection. In addition, some states have additional regulatory
barriers for online lenders. We exploit the variation of such entry barriers across states and time
between 2008 and 2012. Specifically, we consider P2P lending unavailable in a given state if for
at least one month during a year neither of the two leading P2P platforms, Lending Club and
Prosper, originates any new loans in that state. Hence, we assume that a lack of P2P loan in a state
in a given time period is due to regulatory issues.
We begin our empirical analysis by focusing on states and periods when P2P lending is
available and examine the county-level volume of P2P loan applications and originations
following a natural disaster. The estimation results indicate that the dollar volume of both P2P loan
applications and loan originations increases by 9.0% and 14.4%, respectively, in counties that are
hit by natural disasters, compared to all other counties. These estimates are highly statistically
significant at the 1% and 5% levels and hold after including both time and county fixed effects.
In our next set of analyses, we address the key question of our paper, the economic effects
of the availability of P2P lending. To do so, we compare the county- or MSA-level real economic
consequences of natural disasters when P2P lending is available and to the real economic
consequences of natural disasters when P2p lending is unavailable.
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The estimates suggest that the adverse economic effects of natural disasters are less severe
in regions where P2P lending is available in the aftermath of the natural disaster compared to
regions where it is unavailable. We find that in counties or MSAs where P2P lending is unavailable,
median household income, the number of business establishments, the number of employed, as
well as house prices decline by between 0.7 and 2.3%, following natural disasters. In contrast, we
cannot find any declines in counties where P2P lending is available, following the disasters. These
estimates suggest that the availability of P2P lending mitigates the adverse effects of natural
disasters, leading, for example, to a median annual household income that is USD 306 higher than
in disaster-hit counties without P2P lending available. These estimates are highly statistically
significant at the 1% and 5% levels. They hold robustly after including time fixed effect, which
control for nationwide economic trends, as well as county or MSA fixed effects, which control for
time-invariant unobservable economic differences across regions. Taken together, the estimates
show that the availability of P2P lending attenuates the real effects of adverse economic shocks.
When further examining the components of county-level aggregate income, we find
significantly positive P2P lending effects following a disaster in all categories, i.e., wages, capital
income, and business income, except for government transfers, that are significantly lower in
counties with P2P lending compared to disaster-hit counties without P2P lending, suggesting that
P2P lending can serve as a substitute to government aid following a disaster. Finally, we examine
the employment effects separately for different firm sizes. We find that the availability of P2P
lending has a significantly positive effect for smaller firms with less than 250 employees, but no
significant effect on the number employed when focusing on firms with 250 or more employees,
consistent with credit constraints for small firms but not for larger firms.
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The documented effects suggest a substantial real economic effect of P2P lending
platforms as well as possibly other online lenders in the aftermath of a natural disaster. While these
fintech lenders might be particularly well equipped to respond to a large and rapid increase in loan
demand, the observed effect size appear large given the nascent nature and relatively small size of
P2P and fintech lending during our sample period of 2008 to 2012. It is therefore possible that
indirect effects due to existing banks responding to the emerging competition from P2P lenders
also contribute to the observed real economic outcomes.
In our final set of analyses, we investigate the relation between P2P lending and bank
lending in regions hit by natural disasters. We find that following natural disasters, banks’ total
and personal loan balances increase by 7.3 and 8.3%, respectively, more in counties in which P2P
lending is available than in counties in which P2P lending is not available. These effects are
economically large and statistically significant at conventional levels and are strongest for banks’
personal loans, which are most similar to P2P loans. We find similarly positive effects of the
availability of P2P lending on banks’ origination volumes of residential mortgages and small
business loans with effects sizes of 16.7 and 5.8%.
Moreover, for total and personal loan balances, the effect is significantly larger in counties
with a high market share of large banks, defined following the guidelines of the Dodd-Frank Act
as banks with more than 10 billion in total assets. Indeed, for banks’ personal loan balance the
effect is 13.4% in counties with a high market share of large banks, but close to zero and
statistically insignificant in other counties. A possible explanation is that the deep pockets and
diversification of large banks enable them to respond more effectively to local credit demand in
the aftermath of a natural disaster compared to small banks. Finally, consistent with the importance
of the composition of the local banking market, we find that the real effects of P2P availability are
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generally larger in counties or MSAs in which large banks have a larger market share. This result
highlights the importance of the indirect effects of P2P lending as the real effects of P2P lending
can be significantly weaker and possibly non-existent in regions where large banks do not play a
big role.
Together, these findings indicate that the effects of P2P lending are twofold. First, direct
credit provision by P2P lenders increases in areas struck by natural disasters where P2P lending is
available. Second, existing banks, in particular large banks, respond more aggressively to the
increase in credit demand following natural disasters in regions where P2P is available, possibly
due to competition from P2P lenders.
Overall, our study contributes to the growing literature on fintech and P2P lending (e.g.,
Buchak, Matvos, Piskorski, and Seru 2018). One strand of the literature focuses on the relation
between bank and P2P credit provision. Several studies, including Tang (2018) and Cornaggia,
Wolfe, and Yoo (2018), find that P2P lenders substitute for bank lending by serving infra-marginal
bank borrowers. and crowding out small banks. Other studies, such as De Roure, Pelizzon, and
Thakor (2019) and Liao et al. (2019), find that P2P lenders complement bank lending by
originating riskier loans and serving underserved borrowers. Our paper adds to this literature by
providing new evidence on the role of the competition between banks and P2P lenders in credit
provision and mitigating adverse economic shocks.
Another strand of the literature studies the real effects of lending. Morse (2009) finds that
payday lenders mitigate the effects of individual financial distress. Danisewicz and Elard (2018)
document a persistent rise in personal bankruptcies following a decline in marketplace lending in
Connecticut and New York. Our paper contributes to this literature by showing that the availability
of P2P lending in local credit markets mitigates the adverse effects of natural disasters, both
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directly through the provision of P2P loans and indirectly through competition with local banks.
Overall, the results of our study is consistent with the view that finance, in particular through credit
provision, positively contributes to economic outcome and growth (see, Zingales 2014).
2. Institutional backgrounds – Peer-to-Peer Lending
Peer-to-peer lending platforms facilitate the funding of consumer loans or small business loans by
matching borrowers with interested investors. Morgan Stanley Research estimated that the global
P2P lending market will reach $290 billion in loan origination volume by 2020. 3 In the US, P2P
lending platforms allow borrowers to borrow without the presence of traditional financial
intermediaries. “The P2P lending platforms assign interest rates based on their own credit grading
systems that account for borrowers’ risk of default (mainly based on borrowers’ credit profiles and
the loan term) and their repayment history on P2P lending platforms. 4” (Holden et al. 2020) A
loan listing becomes a loan once it receives sufficient funds from investors. Lending Club is the
largest and best-known P2P lending platform in the US, with Prosper being the second. All of
these P2P loans have a maturity of either 36 or 60 months. 5
Our measure for regulatory availability of P2P lending in the empirical section follows
Cornaggia, Wolfe, and Yoo (2018). First, we identify the regulatory availability of P2P loan at
each state-month level. We define the monthly P2P loan availability (dummy variable) to be one
for the state where either Lending Club or Prosper provide P2P loans in the given month, zero
For more details see: https://www.morganstanley.com/ideas/p2p-marketplace-lending.
The minimum credit score Prosper requires for new borrowers is 640 (FICO score). Lending Club allows
borrowers with a minimum credit score of 600. Depending on the credit grading, personal loan APRs through
Prosper range from 6.95% (AA) to 35.99% (HR) and the APR includes 2.41–5% origination fees (paid by borrowers
and deducted before transferring the fund to investors). Similarly, APRs on Lending Club are between 6.95–35.89%
with a 1–6% origination fee. Lender yield is equal to the APR minus 1% service fee and origination fee. For details,
please see https://www.prosper.com/plp/borrower-apr/ and
https://www.prosper.com/blog/2018/08/09/understanding-apr/.
5
For more details on Lending Club and its pricing, please refer to section 2.1 and section 2.2 in Tang (2018).
3
4
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otherwise. In other words, if P2P loan application is not allowed through both Lending Club and
Prosper in the month, P2P loan is unavailable in the state in the given month. Second, we convert
the monthly variable for regulatory availability of P2P loan into the state-year level. We define the
annual regulatory availability of P2P loan (a dummy variable) to be one for the state where all of
its monthly P2P availability measures take a value of one from January throughout December of
the year, zero otherwise. In other word, if borrowers in the state are able to apply and obtain the
P2P loans during entire 12 months in the year through either Lending Club or Prosper, the P2P
loan is available in the state in the given year. The regulatory availability of P2P lending comes
from the nationwide regulations 6 or state level regulations 7. P2P lending platforms must meet SEC
and state-level banking and consumer financing standards in order to allow consumers to borrow
on the platforms. “Banking regulators require a variety of licenses from the platform, including
lending, loan brokering/supervising, money transferring, and collection licenses. In addition to
licensing, states can erect additional hurdles for P2P platforms.”(Cornaggia, Wolfe, and Yoo 2018)
The regulatory restrictions vary from state to state and the state level legislation also makes the
regulatory availability of P2P lending for some states vary over time. Hence, we assume that a lack
of P2P loan in a state in a given time period is due to regulatory issues.
3. Data and Summary statistics
3.1 P2P lending data
We extracted detailed information on all loan applications and originations between 2008 and 2012
from Lending Club’s website. The available information for these loan applications and

In November, 2008, SEC issues cease and desist order for Prosper (https://bankinnovation.net/uncategorized/secissues-cease-and-desist-ruling-against-p2p-loan-start-up-prosper-setting-important-precedent/), and then in April,
2009, Prosper reopens (https://finovate.com/peer-to-peer_lender_prosper_reopens_today_at_finovatestartup/).
7
For state level examples, please see Appendix B.1 in Cornaggia, Wolfe, and Yoo (2018).
6
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originations include the loan amount as well as the city of borrowers’ residence for each loan
level. 8 Panel A of Table 1 presents summary statistics related to P2P loan applications and
originations (number and amount) in natural log at county-month level. In this panel, the countyaggregate P2P loan sample is limited to the counties where the P2P loan is legally available in the
given year. The average number of loan application is 0.505 while the average number loan
origination is 0.102 for a given county in a month in natural log. To make sure that all values in
natural log are positive, we add one to the values when taking the log. This method is applied to
all variables in natural log in this study. Without log, the numbers of monthly average loan
applications and originations in each county are 2.2 and 0.2, respectively. Average dollar amount
of applied and originated P2P loans at each month-county are $27,764 and $2,972, respectively.
If we limit samples to the counties with at least one P2P loan origination in a given month, the
average number and dollar amount of applied P2P loans are 15.1 and $195,757, respectively. The
average number and dollar amount of originated P2P loans are 2.4 and $29,140, respectively. In
Panels B and C, we can see summary statistics for a dummy variable of ‘Regulatory availability
of P2P loan’, which show us that borrowing from P2P lending platform is legally available in about
90% county (or MSA) – annual observations in our data.
3.2. Real effects data
We rely on several data sources for county- or MSA-level real economic variables. County-level
median household income in each year is available from the US Census Bureau. We obtain the
data for the number of establishments in each county during a year from the County Business
Pattern (CBP) data provided by the US Census Bureau. The data for the number of the employed

For loan applications and originations from 2008 to 2012, Lending Club used to provide information on the city of
borrowers; however, that information has since been replaced with first three digits of ZIP codes. Our composition
and construction of the micro-level sample on P2P loan applications and originations follow Tang (2018).

8
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in each county is available from the Quarterly Workforce Indicators (QWI) provided from the US
Census Bureau. We convert the original quarterly data into annual average. We rely on the data of
the Bureau of Economic Analysis for the annual county-aggregate personal income as well as its
components (wages and salaries; dividend, interests, and rents; proprietor income; transfer
receipts). Finally, for the MSA-level house price indices, we use the Freddie Mac House Price
Index (FMHPI). We convert the original monthly house price index into its annual average for
each MSA level.
In Panel B of Table 1, we present summary statistics for the real economic variables. On
average, the natural log of a county’s median household incomes each year is 10.657, which is
converted to $43,703 without the log. The mean values (without log) for the number of countyaggregate annual establishments and the annual average of the quarterly employed in each county
are 2,401 and 41,039, respectively. The average of county-aggregate personal income in each year
is around $4.2 billion, which consists of wage and salaries (2.1 billion), dividend, interests, and
rents (0.8 billion), proprietor incomes (0.4 billion), transfer receipts (0.7 billion), and so on. The
average natural log of an annual average of an MSA’s monthly house price indices is about 4.847.
3.3. Bank lending data
We rely on several data sources for bank lending. For banks’ personal loans and total loans, we use
the financial statements from the Call report provided by the Federal Reserve Bank of Chicago.
By using the Summary of Deposit (SOD), provided by the Federal Deposit Insurance Corporation,
we allocate the bank-level personal loans and total loans balance as of each year-end into each
county based on the banks’ relative deposit shares in the county. The SOD provides the information
for each branch’s deposit volume as of June 30 each year and the location (county-level) of the
branch. For mortgage, we rely on the data provided by regulators under Home Mortgage
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Disclosure Act (HMDA). Through this data, we can identify each bank’s aggregate mortgage
origination at each county-year level. For small business lending, we use the data managed by the
Federal Financial Institutions Examination Council (FFIEC) under the Community Reinvestment
Act (CRA). From this data, we can identify loans originated to small businesses by each bank in
each county during the year.
Panel C of Table 1 presents summary statistics of bank lending variables. On average, the
natural log of the county-aggregated banks’ personal loan and total loan balances at year-end are
9.919 and 12.690, respectively. For dollar amount, average bank loan balances aggregated at
county-level at year-end are $155 million and $1.9 billion, respectively for personal loans and total
loans. The county-aggregate banks’ loan origination volumes during a calendar year for mortgage
and small business lending are $273 million and $62 million, respectively.
3.4. Natural disaster data.
Our data for natural disasters come from the Federal Emergency Management Agency (FEMA).
This data enables us to identify the geographic as well as timing information of natural disasters
that are subject to emergency declarations made by the US President. The FEMA natural disasters
are declared at the request of state governors if the resources of local governments are deemed to
be insufficient to recover the economic damages caused by the natural disasters in the local areas.
Types of FEMA natural disasters include severe storms, floods, hurricanes, wildfires, snow storms,
tornados, and so on. Using the FEMA data, we identify the counties affected by the disasters and
the month of the FEMA declaration for each natural disaster.
Table 1 presents summary statistics for the fraction of observations that are subject to
FEMA natural disasters in our sample. On average, about 34.9% county-month observations in
our P2P lending regression sample experience at least one natural disaster declared by the FEMA
12

in the previous 12 months. In monthly basis, 4.3% counties experience at least one FEMA-declared
natural disaster during a month. In the year-county panel samples used for our real effect or bank
lending regressions, on average, about 36.2 to 36.4% counties experience at least one FEMAdeclared natural disaster in a year. In the year-MSA panel sample, around 42 percent MSAs are
affected by at least one FEMA natural disaster in a year during our sample period.
4. Empirical results
In this section, we present empirical results for how the regulatory availability of the P2P loans
influences real economic activities in the local areas hit by natural disasters.
4.1. P2P lending application and origination given natural disasters.
First, we relate local natural disaster events to the aggregated applications and originations of P2P
loans in the local area. For this test, we examine how P2P loan applications and originations in a
county are affected by an occurrence of at least one natural disaster in the area during the last 12
months. For this test, we limit our sample to the counties where the P2P loan is legally available
in the given year. The regression model is designed as follows:
𝑌𝑌𝑖𝑖,𝑚𝑚 = 𝛽𝛽0 + 𝛽𝛽1 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐷𝐷𝐷𝐷𝑠𝑠𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 (12𝑀𝑀)𝑖𝑖,𝑚𝑚 + 𝛽𝛽2 𝐿𝐿𝐿𝐿(𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃)𝑖𝑖,𝑚𝑚 + 𝛿𝛿𝑖𝑖 + 𝛿𝛿𝑚𝑚 + 𝜖𝜖𝑖𝑖,𝑚𝑚

(1)

The subscripts i and m refer to the county and month, respectively. Y represents four

outcome variables related to monthly aggregated P2P loan applications and originations in each
county: Ln(Application number), Ln(Application amount), Ln(Origination number), and
Ln(Origination amount). Ln(Application number) is the natural log of a county’s aggregate number
of P2P loan applications through Lending Club in the given month. Ln(Application amount) is the
natural log of a county’s aggregate dollar amount of P2P loan applications through Lending Club
in the given month. Ln(Origination number) is the natural log of a county’s aggregate number of
P2P loan originations through Lending Club in the given month. Ln(Origination amount) is the
13

natural log of a county’s aggregate dollar amount of P2P loan originations through Lending Club
in the given month. Natural disaster (12M) is the main independent variable, which is a dummy
variable that takes a value of one if the county experiences at least one natural disaster declared by
the FEMA in previous 12 months, zero otherwise. This regression includes Ln(Population), which
is the natural log of a county’s total population in the previous year, as a control variable. County
and month fixed effects are included in the regressions. Standard errors are clustered at the county
level.
The regression results are reported in Table 2. The coefficients for Natural disaster (12M)
are all positive and statistically significant at 1% level. The results suggest that if at least one
natural disaster occurs in the county in the last 12 months, the monthly P2P loan applications
increase by 3.9 (number) percent and 9.0 (amount) percent in the affected county. If a county faces
at least one natural disaster in the last 12 months, the monthly P2P loan originations expands by
2.0 (number) percent and 14.4 (amount) percent in the shocked county. These results suggest that
natural disasters trigger an expansion of local credit demand in the affected counties and such
increased local loan demand are partially absorbed by P2P lending.
4.2. Regulatory availability of P2P lending and real effects given natural disasters
Next, we move on to examine the effect of the regulatory availability of P2P loan in a local area
(a county or an MSA) on real economic values conditional on occurrence of local natural disasters
in the area. For this test, the regression model is designed as follows:
𝑌𝑌𝑖𝑖,𝑦𝑦 = 𝛽𝛽0 + 𝛽𝛽1 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 (12𝑀𝑀)𝑖𝑖,𝑦𝑦
+ 𝛽𝛽2 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑜𝑜𝑜𝑜 𝑃𝑃2𝑃𝑃 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖,𝑦𝑦
+ 𝛽𝛽3 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑖𝑖,𝑦𝑦 × 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎 𝑜𝑜𝑜𝑜 𝑃𝑃2𝑃𝑃 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖,𝑦𝑦
+ 𝛽𝛽4 𝐿𝐿𝐿𝐿(𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃)𝑖𝑖,𝑦𝑦 + 𝛿𝛿𝑖𝑖 + 𝛿𝛿𝑦𝑦 + 𝜖𝜖𝑖𝑖,𝑦𝑦

(2)
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The subscripts i and y refer to the county (or the MSA) and year, respectively. Y represents
four outcome variables related to the real economic values for each county or MSA: Ln(Median
Incomes), Ln(Number of establishments), Ln(Number of the employed), and Ln(House price
indices). Ln(Median Incomes) is the natural log of a county’s median household incomes in the
year. Ln(Number of establishments) is the natural log of a county’s total number of establishments
in the year. Ln(Number of the employed) is the natural log of an annual average of a county’s total
number of the employed each quarter. Ln(House price indices) is the natural log of an annual
average of an MSA’s monthly house price indices in the year. Natural disaster is a dummy variable
that takes a value of one if the county (or MSA) experiences at least one natural disaster declared
by the FEMA in the year, zero otherwise. Regulatory availability of P2P loan is a dummy variable
that takes a value of one if a borrowing from the P2P lending platform is legally available in the
county (or MSA) in the year, zero otherwise. This regression includes Ln(Population), which is
the natural log of a county (or MSA)’s total population in the previous year, as a control variable.
Standard errors are clustered at the county (or MSA) level.
The regression results are reported in Table 3. The coefficients for Natural disaster are all
negative and statistically significant at 1% level. In other words, if the local area experiences at
least one natural disaster during the calendar year, the real economic values as measured by median
household income, number of establishments, number of employments, and house prices of the
region are negatively affected in the same year. For example, in Column 4, the house price indices
drop by more than 2.0 percent if at least one natural disaster hits an MSA during the year. In
contrast, the coefficients for the interaction term (Natural disaster × Regulatory availability of
P2P loan) are all positive and statistically significant at 1% level. These results imply that the
regulatory availability of P2P lending can mitigate the negative real effects of natural disasters on
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the local economy. In Column 4, the coefficient of the interaction term is 0.027, which means that
if the P2P lending is available in the MSA during the year, the house price indices are recovered
by more than 2.0 percent in the affected MSA during the year of natural disasters.
Next, we further examine the real effects of regulatory availability of P2P loan by focusing
on how it affects county-aggregate personal income and its four major components (wages and
salaries; dividends, interests, and rents; proprietor incomes; transfer receipts) given natural
disasters on the counties. For this test, we use the same regression setting as in Equation (2) and
use county-aggregate personal income and its components as outcome variables. The outcome
variables used in this regression are: Ln(Personal Incomes) is the natural log of a county’s
aggregate personal incomes in the year; Ln(Wages and salaries) is the natural log of a county’s
total incomes from wages and salaries in the year; Ln(Dividends, interests, and rents) is the natural
log of a county’ total income from dividends, interests, and rents in the year; Ln(Proprietor
incomes) is the natural log of a county’s total current-production income of sole proprietorships,
partnerships, and tax-exempt cooperatives in the year; Ln(Transfer receipts) is the natural log of a
county’s total income from personal current transfer receipts in the year.
Table 4 reports the regression results. Except the results for Ln(Transfer receipts) in
Column 5, the estimation results for Natural disaster as well as the interaction term (Natural
disaster × Regulatory availability of P2P loan) are quite similar to those reported in Table 3.
Similar to other county- or MSA-level economic values, the county-aggregate personal income are
severely deteriorated by the natural disasters by 2.6 percent. The regulatory availability of the P2P
loans in the county, however, significantly mitigate the negative effects of the natural disasters on
the personal income by 2.3 percent. We find similar results for each income component: wages
and salaries, dividends, interests, and rents, and proprietor incomes. Among these three income
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components, the proprietary incomes are the one that is most severely affected by the natural
disasters (down by 8.2 percent) and recovered by the regulatory availability of P2P lending (up by
6.7 percent). Meanwhile, the aggregated amount of transfer receipts expand significantly by the
natural disasters in the county. The governments’ social benefits expansion after the natural
disasters may be the main driver. The coefficient for the interaction term (Natural disaster ×
Regulatory availability of P2P loan), however, is negative and statistically significant for the
transfer receipt. This means that the demand for transfer receipts in the affected county is mitigated
if the P2P lending is available in the region. The P2P loans may replace the government social
benefits in the affected counties by natural disasters. Again, all five coefficients of the interaction
term (Natural disaster × Regulatory availability of P2P loan) are statistically significant at 1%
level.
In the next step, we decompose the real effects of P2P loan availability on employment in
the counties affected by the natural disasters by the firms’ employment sizes in Table 5. For this
test, we classify firms into four different groups: firms with employment of 0-49, 50-249, 250-499,
and above 500, respectively. We aggregate the number of employment for each group in the county
during the year. The negative effect of natural disasters as well as the positive effect of the P2P
loan availability on employment are statistically significant for smaller firms (with the
employment size of 0-49 and 50-249) but insignificant for larger firms (with the employment size
of 250-499 and above 500). The results imply that employment of smaller firms is more severely
affected by natural disasters than that of larger firms. Further, the highly significant positive
coefficients of the interaction term (Natural disaster × Regulatory availability of P2P loan) in the
first two columns in Table 5 suggest that the regulatory availability of P2P lending is more
effective in mitigating the negative effects of the natural disasters on smaller firms’ employment.
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In Tables 3-5, we find consistent results across different sets of real economic outcome
variables in regard to the real effects of P2P lending. From these results, we can safely conclude
that the regulatory availability of P2P loan has positive real effects in the local areas which are
affected by natural disasters in terms of income, establishment, employment and house price.
4.3. Regulatory availability of P2P lending and bank lending given natural disasters
To further identify the main channel that is responsible for the positive real effect of the regulatory
availability of P2P loan beyond the growing popularity of P2P lending in the area, we next turn to
how bank lending responds to P2P lending in the areas hit by natural disasters. For this test, we
use the same regression specifications of Equation (2) except for the outcome variables employed.
We focus on four different types of bank loans in this regression. We aggregate each type of bank
loans at county level and use them as the outcome variables. These outcome variables are
Ln(Personal loans), Ln(Total loans), Ln(Mortgages), and Ln (Small business loans). Ln(Personal
loans) is the natural log of a county’s aggregate amount of banks’ personal loan balance at the
year-end. Ln(Total loans) is the natural log of a county’s aggregate amount of banks’ total loan
balance at the year-end. Ln(Mortgages) is the natural log of a county’s aggregate amount of banks’
mortgage origination in the year. Ln(Small business loans) is the natural log of a county’s
aggregate amount of banks’ small business lending origination in the year. For personal loans and
total loans, we assign each bank’s loan balance as of the year-end to each county based on the
bank’s deposit shares in each county for the same year (as of June 30th).
Table 6 reports the regression results. We find that the coefficient of Natural disaster is
negative and statistically significant across all four types of bank lending. The results imply that
the aggregated bank loan amount at the county level reduce if at least one natural disaster hit the
county during the same year. Banks’ strengthened management of their loan default risks in the
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local areas affected by natural disasters may be an underlying driver of the results. By contrast, the
estimated results for the interaction term (Natural disaster × Regulatory availability of P2P loan)
in all four columns are positive and highly significant at 1% level. This implies that if the P2P
lending is available in the county, the aggregated bank lending in the county hit by natural disasters
is less likely to decrease during the year of natural disasters for all types of bank lending employed.
This result may be due to severe competition pressure triggered by P2P lending in local credit
markets onto banks, which are usually the major local credit providers. As we see from Table 2,
P2P loan applications and originations increase in the affected county after the natural disasters.
To maintain market powers in the local credit markets in which loan demands are increasing after
the natural disasters, the banks may need to respond to the growing popularity of P2P loans by
expanding their local credit supply.
4.4. Big bank presence
Next, we further examine how big bank presence in local areas affects the regression results—the
effect of the regulatory availability of P2P loan on county-aggregate bank lending as well as real
economic values in the areas hit by natural disasters. For this test, we decompose samples into two
sub-groups: counties with high deposit market shares of big banks and those with low deposit
market shares of big banks. We define a big bank as any bank that holds more than 10 billion USD
in total assets. 9 In this study, if the deposit market shares of the big bank in the county is above the
median across all counties in each year, the county is classified as the one with high deposit market
shares of big banks. Otherwise, it is classified as the county with low deposit market shares of big
banks.

9

Dodd-Frank’s coverage criteria for mandatory regular stress tests.
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Table 7 reports the regression results for the differential effect of regulatory availability of
P2P loan on county-aggregate bank lending in the counties with high big bank shares and in those
with low big bank shares. For personal loans, the aggregate bank lending significantly increases
in the affected county dominated by big banks during the year hit by natural disasters if the P2P
loans are available in the county. In contrast, we cannot find any significant increase of the
aggregated personal loans in the natural disasters affected counties in which the market shares of
big banks are lower. The difference of the coefficient for the interaction term (Natural disaster ×
Regulatory availability of P2P loan) between two sub-groups is highly statistically significant at
1% for the personal loans. For total bank loans, we find a similar result that the aggregate lending
expand more significantly in the natural disasters affected counties with high market shares of big
banks than in those counties with low market shares of big banks if the P2P lending is available in
the areas. These results suggest that big banks’ lending is more responsive to the competition
pressure triggered by P2P lending in the local areas to protect their existing loan market shares.
The response by big banks is most significant for the personal loan, which are most similar to P2P
loans. More available resources to be allocated to the local areas through big banks’ wide branch
networks may enable the big banks to better respond to the increasing loan demand after natural
disasters as well as the growing competition pressure from P2P lending. On the contrary,
mortgages and small business lending expands significantly in the P2P loan available counties
during the year of local natural disasters regardless whether the markets are dominated by big
banks or not. We cannot find significant differences between two sub-groups for mortgages and
small business lending.
Finally, we move back to the effects of the regulatory availability of P2P loan on local real
economic activities by comparing areas with high big bank shares and those with low big bank
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shares defined above. The results are reported in Table 8. Except the dependent variables (real
economic values), all other regression specifications including the definition of each sub-samples
are the same as those in Table 7. In the first two columns of Table 8, we find that median household
income is more likely to increase in the P2P loan available counties during the year hit by local
natural disasters if the deposit market shares of big banks is higher than median. In contrast, the
result becomes insignificant if the local market is not dominated by big banks. The difference for
the interaction term between the two sub-groups is statistically significant. We find similar results
for other real outcome variables such as county-aggregate employment and MSA-level house
prices. From the results presented in this table, we see that the big banks’ responsiveness to
competition pressure from P2P lending in their loan originations have positive real effects on local
economic values such as income and employment. Big banks’ expanded lending after natural
disasters in response to the lending activities of P2P platform in local areas may be a key channel
through which the regulatory availability of P2P loan makes positive real effects on local economy.
5. Conclusion
Economists have long argued that financial innovation spurs growth and economic development,
while public perception has remained more skeptical. In this study, we provide evidence on the
consequences of P2P lending in terms of real outcomes and the related lending by traditional banks.
We find that financial innovation in form of P2P lending seems to have increased income,
employment, and house prices, operating both directly through the expansion of P2P loans as well
as indirectly through the credit expansion by existing banks.
Our results apply specifically to lending and economic consequences following a natural
disaster. While likely exogenous to the economic outlook of a given region, natural disasters might
be particularly conducive for P2P lending given a large network of lenders all over the country.
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Finally, while the immediate real effects are positive, it is possible that longer-term effects
are less positive and include increased delinquencies, defaults, and possible bankruptcies, which
could cloud the positive assessment of financial innovation suggested by the results of our study.
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Table 1: Summary statistics
This table presents the summary statistics for the key regression variables. The sample period runs from 2008 to 2012.
Appendix provides a description of each variable.
Panel A: P2P lending

Percentile Distribution
N

Mean

S.D.

25th

Median

75th

Ln(Application number)

162612

0.505

0.834

0.000

0.000

0.693

Ln(Application amount)

162612

3.711

4.949

0.000

0.000

9.473

Ln(Origination number)

162612

0.102

0.348

0.000

0.000

0.000

Ln(Origination amount)

162612

0.978

2.927

0.000

0.000

0.000

Natural disaster (12M)

162612

0.365

0.481

0.000

0.000

1.000

Ln(Population)

162612

3.515

1.370

2.581

3.356

4.299

Application number (#)

162612

2.189

10.772

0.000

0.000

1.000

Application amount (USD)

162612

27764.430

146301.379

0.000

0.000

13000.000

Origination number (#)

162612

0.245

1.562

0.000

0.000

0.000

Origination amount (USD)

162612

2972.195

20295.656

0.000

0.000

0.000

Panel B: Real Effects

Percentile Distribution
N

Mean

S.D.

25th

Median

75th

Ln(Median Incomes)

15287

10.657

0.233

10.501

10.643

10.794

Ln(Number of establishments)

15287

6.468

1.472

5.447

6.317

7.320

Ln(Number of the employed)

15257

9.008

1.697

7.847

8.896

10.019

Ln(Personal incomes)

15287

13.817

1.508

12.788

13.627

14.663

Ln(Wages and salaries)

15287

12.769

1.706

11.587

12.584

13.760

Ln(Dividends, interests, and rents)

15287

12.017

1.523

10.947

11.810

12.857

Ln(Proprietor incomes)

15221

11.310

1.482

10.372

11.178

12.084

Ln(Transfer receipts)

15287

12.331

1.416

11.428

12.255

13.166

Natural disaster

15287

0.364

0.481

0.000

0.000

1.000

Regulatory availability of P2P loan

15287

0.886

0.317

1.000

1.000

1.000

Ln(Population)

15287

3.457

1.360

2.517

3.299

4.225

25

Ln(house price indices) (MSA)

1905

4.847

0.174

4.749

4.852

4.956

Natural disaster (MSA)

1905

0.420

0.494

0.000

0.000

1.000

Regulatory availability of P2P loan (MSA)

1905

0.904

0.294

1.000

1.000

1.000

Ln(population) (MSA)

1905

5.730

1.064

4.930

5.432

6.304

Median Incomes (USD)

15287

43703.029

10978.749

36360.000

41888.000

48745.000

Number of establishments (#)

15287

2401.262

8096.300

231.000

553.000

1509.000

Number of the employed (#)

15257

41039.363

150490.381

2557.500

7303.750

22438.250

Personal incomes (thousand USD)

15287

4152333.417

14893105.550

358037.000

828350.000

2333708.000

Wages and salaries (thousand USD)

15287

2106670.790

9126079.168

107668.000

291756.000

945645.000

Dividends, interests, and rents (thousand USD)

15287

767530.495

3069450.751

56786.000

134538.000

383647.000

Proprietor incomes (thousand USD)

15287

363263.152

1742705.631

31587.000

71064.000

175884.000

Transfer receipts (thousand USD)

15287

722461.247

2293265.160

91830.000

210055.000

522147.000

House price indices (MSA)

1905

128.260

22.299

114.419

126.941

141.053

Panel C: Bank lending

Percentile Distribution
N

Mean

S.D.

25th

Median

75th

Ln(Personal loans)

15505

9.919

1.652

8.952

9.811

10.767

Ln(Total loans)

15505

12.690

1.539

11.728

12.548

13.472

Ln(Mortgages)

15547

10.518

2.025

9.202

10.459

11.815

Ln(Small business loans)

15548

9.221

1.950

7.926

9.172

10.527

Natural disaster

15554

0.362

0.481

0.000

0.000

1.000

Regulatory availability of P2P loan

15554

0.888

0.315

1.000

1.000

1.000

Ln(Population)

15554

3.457

1.356

2.521

3.299

4.222

Personal loans (thousand USD)

15505

155009.894

1290652.760

7724.732

18237.844

47412.594

Total loans (thousand USD)

15505

1918789.656

12860164.223

124010.492

281423.313

709264.000

Mortgages (thousand USD)

15547

273411.105

1237003.633

9915.000

34871.000

135247.000

Small business loans (thousand USD)

15548

61928.766

220665.075

2766.000

9624.000

37290.000
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Table 2: P2P lending application and origination given natural disasters
This table presents the results for the relationship between a shock of a natural disaster on a county and the aggregated
application and origination of P2P loans in the county where the P2P loan is legally available. Ln(Application number)
is the natural log of a county’s aggregate number of P2P loan application through LendingClub or Prosper in the
month. Ln(Application amount) is the natural log of a county’s aggregate dollar amount of P2P loan application
through LendingClub or Prosper in the month. Ln(Origination number) is the natural log of a county’s aggregate
number of P2P loan origination through LendingClub or Prosper in the month. Ln(Origination amount) is the natural
log of a county’s aggregate dollar amount of P2P loan origination through LendingClub or Prosper in the month.
Natural disaster (12M) is a dummy variable that takes a value of one if the county experiences at least one natural
disaster declared by the FEMA in previous 12 months, zero otherwise. This regression includes Ln(Population), which
is the natural log of a county’s total population in the previous year, as a control variable. Standard errors are clustered
at the county level; t-statistics are in parentheses. Statistical significance at the 10%, 5%, and 1% levels is denoted by
*, **, and ***, respectively.

Loan Application

Loan Origination

Ln(Application
number)

Ln(Application
amount)

Ln(Origination
number)

Ln(Origination
amount)

0.039***

0.090***

0.020***

0.144***

(6.66)

(3.16)

(5.53)

(6.09)

5.427***

13.350***

2.497***

18.585***

(9.68)

(6.57)

(9.49)

(10.06)

Observations

162612

162612

162612

162612

Adjusted R2

0.741

0.554

0.553

0.413

County FE

Y

Y

Y

Y

Month FE

Y

Y

Y

Y

Natural disaster (12M)

Ln(Population)
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Table 3: Regulatory availability of P2P lending and real effects given natural disasters
This table presents the results for the relationship between the regulatory availability of P2P loan in a county or an
MSA and its real economic values from 2008 to 2012, given natural disasters in the county or the MSA. Ln(Median
Incomes) is the natural log of a county’s median household incomes in the year. Ln(Number of establishments) is the
natural log of a county’s total number of establishments in the year. Ln(Number of the employed) is the natural log of
an annual average of a county’s total number of the employed each quarter. Ln(House price indices) is the natural log
of an annual average of an MSA’s monthly house price indices in the year. Natural disaster is a dummy variable that
takes a value of one if the county (or MSA) experiences at least one natural disaster declared by the FEMA in the year,
zero otherwise. Regulatory availability of P2P loan is a dummy variable that takes a value of one if a borrowing from
the P2P lending platform is legally available in the county (or MSA) in the year, zero otherwise. This regression
includes Ln(Population), which is the natural log of a county (or MSA)’s total population in the previous year, as a
control variable. Standard errors are clustered at the county (or MSA) level; t-statistics are in parentheses. Statistical
significance at the 10%, 5%, and 1% levels is denoted by *, **, and ***, respectively.

Ln(Median
Incomes)

Ln(Number of
establishments)

Ln(Number of
the employed)

Ln(House
price indices)

-0.007***

-0.010***

-0.017***

-0.023***

(-2.86)

(-5.19)

(-3.99)

(-2.80)

0.001

-0.008***

0.000

0.004

(0.36)

(-3.63)

(0.08)

(0.41)

0.007***

0.010***

0.018***

0.027***

(2.76)

(4.82)

(4.10)

(3.09)

-0.147***

0.407***

0.384***

0.138

(-3.86)

(8.80)

(3.75)

(0.74)

Observations

15285

15285

15257

1905

Adjusted R2

0.970

0.999

0.998

0.910

County FE

Y

Y

Y

N

MSA FE

N

N

N

Y

Year FE

Y

Y

Y

Y

Natural disaster

Regulatory availability of P2P loan

Natural disaster × Regulatory availability of P2P loan

Ln(Population)
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Table 4: Regulatory availability of P2P lending and real effects given natural disasters
(by income components)
This table presents the results for the relationship between the regulatory availability of P2P loan in a county and the
value of each component of the county’s personal incomes from 2008 to 2012, given natural disasters in the county.
Ln(Personal Incomes) is the natural log of a county’s aggregate personal incomes in the year. Ln(Wages and salaries)
is the natural log of a county’s total incomes from wages and salaries in the year. Ln(Dividends, interests, and rents)
is the natural log of a county’ total income from dividends, interests, and rents in the year. Ln(Proprietor incomes) is
the natural log of a county’s total current-production income of sole proprietorships, partnerships, and tax-exempt
cooperatives in the year. Ln(Transfer receipts) is the natural log of a county’s total income from personal current
transfer receipts in the year. All other regression specifications are the same as in Table 3. Standard errors are clustered
at the county level; t-statistics are in parentheses. Statistical significance at the 10%, 5%, and 1% levels is denoted by
*, **, and ***, respectively.

Ln(Personal
incomes)

Ln(Wages
and salaries)

Ln(Dividends,
interests, and
rents)

Ln(Proprietor
incomes)

Ln(Transfer
receipts)

-0.026***

-0.014***

-0.009**

-0.082***

0.005***

(-7.23)

(-4.35)

(-2.51)

(-5.45)

(3.19)

-0.005

-0.009***

-0.020***

-0.028*

-0.005***

(-1.45)

(-2.87)

(-6.06)

(-1.81)

(-2.64)

0.023***

0.014***

0.014***

0.067***

-0.006***

(6.25)

(4.08)

(3.75)

(4.30)

(-3.29)

0.459***

0.580***

0.287**

0.087

0.809***

(6.66)

(6.01)

(2.20)

(0.42)

(25.05)

Observations

15285

15287

15287

15221

15287

Adjusted R2

0.999

0.999

0.998

0.968

1.000

County FE

Y

Y

Y

Y

Y

Year FE

Y

Y

Y

Y

Y

Natural disaster

Regulatory availability of P2P loan

Natural disaster × Regulatory availability of P2P loan

Ln(Population)
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Table 5: Regulatory availability of P2P lending and employment given natural disasters
(by firm sizes)
This table presents the results for the relationship between the regulatory availability of P2P loan in a county and its
total number of the employed for each of four sub-groups sorted by firm sizes from 2008 to 2012, given natural
disasters in the county. Ln(Total number of the employed) is the natural log of an annual average of a county’s total
number of the employed each quarter. Small is a dummy variable that takes a value of one if the number of employees
are less than 250, zero otherwise. All other regression specifications are the same as in Table 3. Standard errors are
clustered at the county level; t-statistics are in parentheses. Statistical significance at the 10%, 5%, and 1% levels is
denoted by *, **, and ***, respectively.

Panel A
Firm Size (# of employees)

Ln(Number of the employed)
0-49

50-249

250-499

500+

-0.016***

-0.044**

0.015

-0.006

(-3.87)

(-1.99)

(0.32)

(-0.35)

0.002

-0.035**

0.055

0.006

(0.35)

(-2.00)

(1.18)

(0.39)

0.017***

0.051**

-0.025

0.009

(3.94)

(2.22)

(-0.50)

(0.51)

0.365***

0.556

-0.078

0.355*

(4.20)

(1.63)

(-0.13)

(1.69)

Observations

15190

15182

14724

15179

Adjusted R2

0.998

0.972

0.896

0.988

County FE

Y

Y

Y

Y

Year FE

Y

Y

Y

Y

Natural disaster

Regulatory availability of P2P loan

Natural disaster × Regulatory availability of P2P loan

Ln(Population)

between 50-249 and 250-499

between 50-249 and 500 +

0.173

0.118

Coefficient Equality (p-value) for
Natural disaster × Regulatory availability of P2P loan
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Table 6: Regulatory availability of P2P lending and bank lending given natural disasters
This table presents the results for the relationship between the regulatory availability of P2P loan in a county and its
aggregate bank loan volume from 2008 to 2012, given natural disasters in the county. Ln(Personal loans) is the natural
log of a county’s aggregate amount of banks’ personal loan balance at the year-end. Ln(Total loans) is the natural log
of a county’s aggregate amount of banks’ total loan balance at the year-end. Ln(Mortgages) is the natural log of a
county’s aggregate amount of banks’ mortgage origination in the year. Ln(Small business loans) is the natural log of
a county’s aggregate amount of banks’ small business lending origination in the year. All other regression
specifications are the same as in Table 3. Standard errors are clustered at the county level; t-statistics are in parentheses.
Statistical significance at the 10%, 5%, and 1% levels is denoted by *, **, and ***, respectively.

Ln(Personal
loans)

Ln(Total loans)

Ln(Mortgages)

Ln(Small
business loans)

-0.186***

-0.127***

-0.136***

-0.052***

(-10.13)

(-10.53)

(-8.07)

(-2.86)

-0.059***

-0.033**

-0.050***

-0.058***

(-2.67)

(-2.05)

(-2.87)

(-3.40)

0.083***

0.073***

0.167***

0.058***

(4.06)

(5.48)

(9.28)

(2.99)

-4.900***

-2.622***

0.942***

0.712***

(-12.29)

(-10.60)

(3.40)

(2.83)

Observations

15505

15505

15547

15548

Adjusted R2

0.917

0.966

0.978

0.968

County FE

Y

Y

Y

Y

Year FE

Y

Y

Y

Y

Natural disaster

Regulatory availability of P2P loan

Natural disaster × Regulatory availability of P2P loan

Ln(Population)
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Table 7: Regulatory availability of P2P lending and bank lending given natural disasters
(by shares of big banks)
This table presents the results for the relationship between the regulatory availability of P2P loan in a county and its
aggregate bank loan volume from 2008 to 2012, given natural disasters in the county. We compare the regions with
high market shares (above the median) of big banks and those with low market shares (below the median) of such
banks. A big bank is defined as the one with total assets above 10 billion USD. High Big Bank Shares is a dummy
variable that takes a value of one if a county belongs to the regions with high market shares of big banks. All other
regression specifications are the same as in Table 6. Standard errors are clustered at the county level; t-statistics are in
parentheses. Statistical significance at the 10%, 5%, and 1% levels is denoted by *, **, and ***, respectively.

Ln(Personal loans)

Ln(Total loans)

Ln(Mortgages)

High Big
Bank
Share

High Big
Bank
Share

High Big
Bank
Share

High Big
Bank
Share

High Big
Bank
Share

High Big
Bank
Share

=1

=0

=1

=0

=1

=0

-0.171***

-0.015

-0.086***

-0.043***

-0.095***

(-4.54)

(-1.02)

(-3.74)

(-3.85)

-0.084***

0.034

-0.030*

(-3.12)

(1.41)

0.134***

Ln(Small business
loans)
High Big
High Big
Bank Share Bank Share
=1

=0

-0.138***

-0.059**

-0.036

(-4.41)

(-6.15)

(-2.25)

(-1.48)

0.012

-0.145***

0.073**

-0.060***

-0.049

(-1.69)

(0.55)

(-8.80)

(2.19)

(-3.35)

(-1.51)

0.019

0.084***

0.036***

0.131***

0.148***

0.070**

0.053*

(3.27)

(1.16)

(3.40)

(2.88)

(5.91)

(5.88)

(2.56)

(1.94)

-3.904***

-0.038

-1.676***

0.127

1.106***

0.670

0.221

1.613***

(-7.77)

(-0.11)

(-5.78)

(0.52)

(2.59)

(1.53)

(0.97)

(2.95)

Observations

7742

7763

7742

7763

7769

7778

7769

7779

Adjusted R2

0.922

0.963

0.971

0.973

0.988

0.948

0.983

0.920

County FE

Y

Y

Y

Y

Y

Y

Y

Y

Year FE

Y

Y

Y

Y

Y

Y

Y

Y

Natural disaster

Regulatory availability of P2P loan

Natural disaster × Regulatory availability of P2P loan

Ln(Population)

Coefficient Equality (p-value) for
Natural disaster × Regulatory availability of P2P loan

0.009

0.083

0.614

0.658
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Table 8: Regulatory availability of P2P lending and real effects given natural disasters
(by shares of big banks)
This table presents the results for the relationship between the regulatory availability of P2P loan in a county (or MSA)
and its real economic values from 2008 to 2012, given natural disasters in the county (or MSA). We compare the
regions with high market shares (above the median) of big banks and those with low market shares (below the median)
of such banks. A big bank is defined as the one with total assets above 10 billion USD. High Big Bank Shares is a
dummy variable that takes a value of one if a county (or MSA) belongs to the regions with high market shares of big
banks. All other regression specifications are the same as in Table 3. Standard errors are clustered at the county (or
MSA) level; t-statistics are in parentheses. Statistical significance at the 10%, 5%, and 1% levels is denoted by *, **,
and ***, respectively.

Ln(Median
Incomes)

Ln(Number of
establishments)

Ln(Number of the
employed)

High Big
Bank
Share

High Big
Bank
Share

High Big
Bank
Share

High Big
Bank
Share

High Big
Bank
Share

High Big
Bank
Share

=1

=0

=1

=0

=1

=0

-0.005

-0.001

-0.008***

-0.008***

-0.030***

(-1.41)

(-0.25)

(-3.22)

(-3.34)

-0.005*

0.014***

-0.011***

(-1.93)

(3.26)

0.009**

Ln(House price
indices)
High Big
High Big
Bank Share Bank Share
=1

=0

-0.006

-0.022

-0.008

(-4.95)

(-0.99)

(-1.44)

(-1.23)

-0.002

-0.011**

0.017**

0.016

0.013

(-4.49)

(-0.54)

(-2.18)

(2.17)

(1.34)

(0.78)

-0.001

0.008***

0.008***

0.033***

0.006

0.033**

0.009

(2.36)

(-0.17)

(3.04)

(3.11)

(5.34)

(0.97)

(2.14)

(1.11)

-0.023

0.016

0.483***

0.436***

0.412***

0.568**

0.106

0.166

(-0.58)

(0.23)

(12.32)

(4.07)

(5.51)

(2.30)

(0.38)

(0.54)

Observations

7579

7569

7579

7569

7555

7565

930

930

Adjusted R2

0.977

0.958

1.000

0.998

0.999

0.995

0.927

0.902

County FE

Y

Y

Y

Y

Y

Y

N

N

MSA FE

N

N

N

N

N

N

Y

Y

Year FE

Y

Y

Y

Y

Y

Y

Y

Y

Natural disaster

Regulatory availability of P2P loan

Natural disaster × Regulatory availability of P2P loan

Ln(Population)

Coefficient Equality (p-value) for
Natural disaster × Regulatory availability of P2P loan

0.058

0.982

0.001

0.163

33

Appendix. Definition of Variables
Variable
Ln(Application Number)
Ln(Application Amount)
Ln(Origination Number)
Ln(Origination Amount)
Ln(Median incomes)
Ln(Number of establishments)
Ln(Number of the employed)
Ln(House price indices)
Ln(Personal incomes)
Ln(Wages and salaries)
Ln(Dividends, interests, and rents)
Ln(Proprietor incomes)
Ln(Transfer receipts)
Ln(Personal loans)
Ln(Total loans)
Ln(Mortgages)
Ln(Small business loans)
Natural disaster (12M)
Natural disaster
Regulatory availability of P2P loan
Ln(Population)

Definition
Natural log of a county’s aggregate number of P2P loan application
through LendingClub or Prosper in the month plus one
Natural log of a county’s aggregate amount (USD) of P2P loan
application through LendingClub or Prosper in the month plus one
Natural log of a county’s aggregate number of P2P loan origination
through LendingClub or Prosper in the month plus one
Natural log of a county’s aggregate amount (USD) of P2P loan
origination through LendingClub or Prosper in the month plus one
Natural log of a county’s median household income (USD) in the
year plus one
Natural log of a county’s total number of establishments in the year
plus one
Natural log of an annual average of a county’s total number of the
employed each quarter plus one
Natural log of an annual average of an MSA’s monthly house price
index in the year plus one
Natural log of a county’s aggregate personal income (thousand
USD) in the year plus one
Natural log of a county’s total income (thousand USD) from wages
and salaries in the year plus one
Natural log of a county’ total income (thousand USD) from
dividends, interests, and rents in the year plus one
Natural log of a county’s total current-production income
(thousand USD) of sole proprietorships, partnerships, and taxexempt cooperatives in the year plus one
Natural log of a county’s total income (thousand USD) from
personal current transfer receipts in the year plus one
Natural log of a county’s aggregate amount (thousands USD) of
banks’ personal loan balance at the year-end plus one
Natural log of a county’s aggregate amount (thousands USD) of
banks’ total loan balance at the year-end plus one
Natural log of a county’s aggregate amount (thousands USD) of
banks’ mortgage origination in the year plus one
Natural log of a county’s aggregate amount (thousands USD) of
banks’ small business lending origination in the year plus one
Dummy variable that takes a value of one if the county experiences
at least one natural disaster declared by the FEMA in previous 12
months, zero otherwise
Dummy variable that takes a value of one if the county (or MSA)
experiences at least one natural disaster declared by the FEMA in
the year, zero otherwise
Dummy variable that takes a value of one if a borrowing from the
P2P lending platform is available in the county (or MSA) in the
year, zero otherwise
Natural log of a county (or MSA)’s total population (thousands
people) at the previous year plus one

Level
County-Month
County-Month
County-Month
County-Month
County-Year
County-Year
County-Year
MSA-Year
County-Year
County-Year
County-Year
County-Year
County-Year
County-Year
County-Year
County-Year
County-Year
County-Month
County-Year
(MSA-Year)
County-Year
(MSA-Year)
County-Year
(MSA-Year)
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