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Chapter 1
Search in Marketplace Lending

ABSTRACT
This paper sheds light on the search friction in the Fintech credit market and examines the
impact of public information service on marketplace lending outcomes. From 2012, the
Chinese government gradually introduced private-lending registration service centers (PL-
centers) in many cities to disseminate information and financial knowledge. Exploiting
the introduction of PLcenters as a natural experiment, I apply a staggered difference-
in-differences (DID) analysis using a novel data set from a leading marketplace lending
platform. To address the endogeneity, I use a measure of China’s political cycle as instru-
mental variable. I find PLcenters effectively boost the marketplace lending. Remarkably,
PLcenters help borrowers secure lower interest rates from the platform and reduce the
dispersion of interest rates. Less sophisticated borrowers mainly drive the effects. The
findings imply PLcenters reduce search costs, pointing to a potentially important role of

informational public goods in Fintech credit.

JEL classification: G14, G23, G28, 016, D83

Keywords: Search Cost, Information, Fintech Credit, Public Goods
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1.1 Introduction

The recent rapid growth of Fintech credit allows direct lending transactions between
borrowers and lenders, brings the convenience of "push-button” loan processing, and
thereby improves access to credit for underserved segments.! In 2016, $284 billion in
Fintech credit was extended globally, swelling from about $11 billion in 2013 (

, ). More individuals and small businesses are entering the
online market and generating a large amount of digital data. Though the internet brings
convenience and information explosion, search frictions individuals face can induce devia-
tions from market efficiency, similar to the online shopping market (e.g., see the evidence
in , ). For instance, the individual borrowers, as retail buyers,
do not know the complete market information and have to search for the best choices at
a cost, either pecuniary or non-pecuniary. Individuals with high search costs due to lack
of financial knowledge or IT skills will not enter the market, or even if they enter, they
borrow at sub-optimal interest rates.

Yet, how to reduce the search costs of borrowers in the Fintech credit market remains
unclear. Furthermore, what is the best manner to provide information to individuals?

( ) suggest that even with more information disclosure, consumer
education programs are needed to help less sophisticated borrowers understand the market
and reach better outcomes in the credit market. Many studies also stress the importance
of financial literacy in Fintech (e.g. , ). Then, who can educate
borrowers? Private firms are reluctant to do so, because their competitors can free-ride
on their customer-training programs.

This paper puts forward a “rational economic planner” solution to reduce the dead-

weight cost caused by search frictions: public information service centers as public goods.?

! According to the Financial Stability Board’s (FSB) definition, Fintech credit, one type of non-banks,
is all credit activity facilitated by electronic platforms that directly connect borrowers and lenders.
One example is marketplace lending, including peer-to-peer (e.g., LendingClub, Renrendai) and peer-

to-business (e.g., Funding Circle) lending. China is the largest Fintech credit market.
27 A ‘rational economic planner’ could economize on information costs by eliminating the price disper-

sion; for with no price dispersion, there is no need for costly search...””(Salop and Stiglitz, 1977).
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Using a data set from a leading Chinese marketplace lending platform, Renrendai, with
great detail on borrower and loan characteristics, I provide novel evidence suggesting
public information service centers can work effectively in reducing the search cost. The
experiment I look at is the staggered introduction of private-lending registration service
centers (PLcenters) by the Chinese government in different cities since 2012.3

PLcenters gather, process, and disseminate the local private-lending information and
financial knowledge. Take Wenzhou city’s PLcenters as an example. First, PLcenters
gather all needed agencies, such as marketplace lending companies, notary offices, and
law firms, in one place by providing them with almost free office spaces. Second, PL-
centers publish local prevailing interest rates of private-lending regularly, hold financial
seminars, and provide private-loan contract templates. Overall, we can consider PLcen-
ters as public information service centers that offer free information services with public
goods’ characteristics: market information disclosure and financial education.

Specifically, this paper tries to answer the following questions: what are the impacts
of PLcenters on marketplace lending outcomes? Can PLcenters help borrowers lower
their financing costs? Through a staggered difference-in-differences (DID) analysis, I find
PLcenters boost marketplace lending and help borrowers secure lower interest rates. More
remarkably, the dispersion of interest rates goes down with PLcenters mediating search
frictions.

To guide the empirical investigation, I use a conceptual framework of search cost
following ( ). An identical commodity, money, exists in the market.*
The borrowers seek money for their consumption or investment and buy it with an interest
rate. Due to knowledge heterogeneity, borrowers differ in the search costs of becoming
perfectly informed. Some high-search-cost borrowers decide to stay uninformed and could

borrow at the high-interest rate, whereas low-search-cost borrowers would search and find

S« B AR IR 45 H.0” in Chinese. In some cities, PLcenters are called "Folk Financing Service

Centre” (e.g., Guangzhou), “ |84 LA RS H.0>” in Chinese.
4To have the identical money in the empirical analysis, I control for loan characteristics (e.g., maturity,

amount, loan use) and borrower characteristics (e.g., age, gender, marriage status) in the regression of

interest rate on treatment.
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the low interest rate. The coexistence of high and low interest rates caused by search
frictions generates interest-rate dispersion. PLcenters enter the framework by lowering
the search cost of borrowers. The model predicts a higher total lending amount, lower
interest rates, and less interest-rate dispersion in the wake of lower search costs.

To test the predictions, I exploit the staggered introduction of PLcenters as a natural
experiment and use a staggered DID setting, based on a data set from Renrendai during
the period of October 2010 to June 2015. The data set comprises all listings of private loan
applications, both failed and successful. With the staggering adoption, I can isolate the
contribution of the introduction of PLcenters on outcomes of online marketplace lending
from changes in the conditions of the marketplace lending industry and macroeconomic
trends.

One challenge for this staggered DID setting is that PLcenters might be not randomly
assigned across Chinese cities. Unobserved regional demographic or economic charac-
teristics correlated with the setup of PLcenters may drive the results. To address this
problem, I use a measure of China’s political cycle, namely the presence of abnormally
high political attention on private-lending issues in the new-mayor period, to instrument
the introduction of PLcenters, in the spirit of the literature on political cycle instrumen-
tal variables (see , : , ). The new-mayor
period is when the city has a mayor in his/her first year of tenure. Abnormal political
attention on private-lending issues is proxied by an abnormally large number of private-
lending news of neighboring cities, that is other cities in the same province, similar to
the construction of Instrumental Variable (IV) in ( ). When
the neighboring cities have more private-lending news posted online than the past half
a year’s average, the city’s provincial government places abnormal attention on private-
lending issues. The provincial government’s evaluation is an essential factor for a city
mayor’s promotion in China. With the politician’s motivation of achieving an excellent
political record in related topics for promotion, a city with a new mayor is more likely to
open PLcenters.

One crucial assumption for this identification strategy to work is that the assignment
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of a new mayor is not related to the local economic conditions. Thus, the following on-
line marketplace lending outcomes are not driven by political-cycle-related factors. With
empirical evidence, I argue this instrument variable is valid for the introduction of PL-
centers, in the sense that it strongly predicts the opening of the city PLcenters, and it is
uncorrelated with online marketplace lending outcomes before the treatment.

The findings are consistent with the search explanation. First, PLcenters boost mar-
ketplace lending. With lower search costs due to PLcenters, Renrendai’s total requested
lending amount increases by $1,711,000, and the matched lending amount increases by
$456,000. Moreover, both the number of monthly loan applications and of active borrow-
ers on Renrendai increase by 171. Second, borrowers whose working cities have PLcen-
ters borrow at lower interest rates on average. The annual interest rate of private loans
matched through Renrendai is 1.6% lower. Third, PLcenters reduce the dispersion of
interest rates, and the effect is mainly driven by the less financially sophisticated group
of borrowers. If we push it to the extreme, identical money should have the same price
(i.e., interest rate) in the market. Deviation from the "the law of one price” is a sign of
market inefficiency. A less varied interest rate implies the market moves closer to effi-
ciency, and PLcenters mediate the search friction. Furthermore, I find fewer extremely
low-interest-rate proposals from marketplace lending borrowers after they have access to
PLcenters.

To the best of my knowledge, this paper is the first to explore the role of information
service with characteristics of public goods in a Fintech credit market. The findings of this
paper have implications both for theory and policy. First, it connects the Fintech credit
market with the search cost framework, which is mainly applied in industrial organization
or labor economics and highlights the similarity between marketplace lending and the
retail consumer market: individuals or retail buyers with search frictions. Second, it
points to a potentially important role of the government in the Fintech credit market:
playing a lighthouse role by providing a public information service. PLcenters help put
all market participants in sight by lowering search costs and thus boosting and improving

the lending outcomes. Moreover, beyond the scope of this paper, the private provision of
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informational public goods is also a possible direction.

Related Literature

This study contributes to several streams of literature. The first stream is the grow-
ing literature of non-banks and Fintech (e.g., , ;
, ), especially the ones related to information efficiency.
( ) use the P2B auction data from a marketplace lending platform and find a sizable
deviation from the market efficiency. ( ) show Fintech data
contains valuable information, so-called "crowd wisdom. ” Moreover, unlike bank lending,
the Fintech credit market has a lot of retail borrowers and lenders interacting with each
other directly. ( ) suggest financial innovation enables less expe-
rienced households to participate in the credit market. Many studies focus on the decisions
made by directly participating and less experienced borrowers and lenders.
( ) report novel evidence of rational herding behavior in the P2P lending market.
( )’s experiment result suggests online-lending
borrowers’ choice of maturity contains private information, including their future repay-
ment performance. ( ) look at the sophistication of marketplace lenders
and find the more sophisticated ones perform better in screening loans. This paper con-
nects to the literature by looking at marketplace lending borrowers’ search frictions and
how the reduction of search frictions affects the interest rate and other market outcomes.

I

I use the data from a leading online P2P lending platform in China, "Renrendai,” as in

(2020, (2020a),
(2020), (2020D), and (2017)

and many other papers.

Furthermore, this work highlights the similarity between marketplace lending, espe-
cially P2P lending, and the retail consumer market: asymmetric information, search
frictions, and retail buyers. The second stream of related literature is search friction and

price dispersion (see , ; , ; ; ; ; ;
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: ; , ; , ), especially its applica-

tion in the financial market (e.g., , ; :

) ) ) ) ; )

). The existence of search frictions can explain why price dispersion exists in a mar-

ket with an identical commodity. ( ) finds persistent interest-rate dispersion in

the crowdfunding market, due to search frictions. ( ) doc-

ument wide mortgage-rate dispersion and show the financial sophistication of borrowers

matters for the rates obtained. ( ) reports self-reported borrower

search is an important factor of the dispersion of credit-card borrowing costs. This paper
contributes to the literature by applying the search-cost model ( , ;

, ; , ) in the context of the Fintech credit market. The results of
this paper that show PLcenters reduce the price dispersion by lowering the search cost are
consistent with the findings and explanations in the search-friction and price-dispersion
literature. The findings point to a potentially important role of public goods ( ,

) in informal financial markets such as the Fintech credit market where the majority
are less financially sophisticated: providing public information services as public goods to
mediate search friction.

The third stream of literature is the economic function of public goods (

, : , ). ( ) mentions that the word "lighthouse” ap-
pears in economics "because the light is supposed to throw on the question of economic
functions of government.” Usually, the government has to maintain the lighthouse because
it is unprofitable, providing essential public services. Global public goods, including poli-
cies and infrastructures that have international externality effects, are examples of public
goods that have an economic impact ( , ). However, few papers
have studied the role of public goods in the credit market. This paper tries to fill the gap
by providing market information and financial knowledge as public goods. The public in-
formation service provided by PLcenters has the property of public goods: non-rivalrous
and non-excludability. When a citizen learns from PLcenters how to write a private-

loan contract, the contract template is still there for others to learn (non-rivalrous). No



14 CHAPTER 1. SEARCH IN MARKETPLACE LENDING

one in the city can be excluded from access to the PLcenter’s information service (non-
excludability), and it is free of charge. Though the informational public goods discussed
in the paper are provided by the government, space for privately providing public goods
is possible ( , : , ).

The rest of this paper is organized as follows. Section 2 talks about the institutional
background. Section 3 describes the data and pre-test. Section 4 displays the conceptual
framework of consumer search and generates predictions. Section 5 lays out the DID

analysis. And the last section concludes.

1.2 Institutional Background

1.2.1 Private-lending in China

The private-lending market is indispensable for China’s rapid economic growth because

it is the main financing source of the private sector in China (e.g., ,
; , ; , ). China’s private sector generates more
than half of its GDP, provides around 80% of jobs, and contributes to more than two-
thirds of technological innovation ( , ). However, Chinese private firms have
limited access to banking credit.” Only 1.3% of loans extended by state banks went
to private firms ( , ). Meanwhile, many business owners and ordinary
households who have spare money are looking for good investment opportunities. Thus,
the informal lending market has been thriving in China. According to a survey by the
People’s Bank of China, the size of the Chinese private-lending market is estimated at
2.4 trillion yuan (around $357 billion) at the end of the first quarter of 2010, equivalent
to 35% of China’s GDP in 2010 or around 6% of China’s total lending.®. Lenders in the
private-lending market include friends, relatives, pawnshops, and loan sharks. In 2011,
the annual interest rates of private-lending ranged from 36% to more than 150%, while

China’s then benchmark lending rates were around 6%, and the inflation rate was 5.5%.

SBanks mainly extend credit to collective and state enterprises.
6See also ( ). These statistics omitted

observations of illegal lending activities, which are difficult to obtain data.
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However, private businesses were unlikely to afford such sky-high interest rates for a
long time, given the economic slowdown in the wake of the 2008 global financial crisis. In
late 2011, Wenzhou was the first Chinese city to face a severe private-credit crunch. Many
large-scale local private-lending networks collapsing, around 100 bosses reporting running
away from their private debts, and 20% of its private businesses ceasing operation (L,

). Shortly after the outbreak of the private-lending crisis in Wenzhou, a nationwide

private-credit crisis started.

1.2.2 Private-lending registration service center (PLcenter)

The Chinese government noticed this private-credit crash and its non-negligible dam-
ages to the real economy. In late March 2012, the Chinese central government set up a
pilot financial reform in Wenzhou to boost and stabilize the private-lending market. As
part of the pilot scheme, Wenzhou private-lending registration service center (PLcenters)
was inaugurated on April 26, 2012.

PLcenter acts as a public information service center for private-lending. Take Wen-
zhou PLcenters as an example. Local citizens can gain market information and financial
knowledge and complete private-lending procedures in one location by visiting PLcen-
ters. PLcenters provide free information services, such as publishing Wenzhou private-
lending index (e.g., prevailing interest rates in the local private-lending market), preparing
private-loan contract templates, and disseminating financial knowledge by holding sem-
inars. Additionally, PLcenters offer almost-free office spaces to financial intermediaries
and consultants such as P2P companies, small-loan companies, notary offices, and legal
consultancy offices.” Comparing products of different lenders and consulting professionals

is much more convenient for citizens.
<insert Table 1 here>

Following Wenzhou, 54 other Chinese cities had built PLcenters as of June 2015.

The first group of cities includes Guangzhou, Shaoxing, and Ningbo, where the private

“CreditEase, Renrendai, Sudaibang, Eloan, Fpimc and Zhedaitong had offices in Wenzhou PLcenters.
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economy is developed. Table 2 shows the opening dates of PLcenters in Chinese cities. I

manually collect the dates from the news and government announcements.®

<insert Table 2 here>

1.2.3 Renrendai P2P marketplace lending platform

The recent advances in digital technology brought new private-lending modes. For
instance, online P2P marketplace lending, one type of Fintech credit, enables borrowers
and lenders to interact directly with each other over the internet. The history of online
P2P lending can be traced back to the launch of the UK-based company Zopa in 2005.
China is the largest P2P lending market globally and has experienced the fastest growth
of Fintech credit.

Renrendai, founded in 2010, is one of the leading online P2P lending platforms in
China. On August 8, 2015, Renrendai’s trading volume exceeded 10 billion yuan (around
$1.47 billion), and the number of users had increased to approximately 2.5 million. Ren-
rendai is open to users ranging in age from 22 to 60, and the amount of funds requested
ranges from 3,000 to 500,000 yuan. Renrendai requires borrowers to provide a credit
report from the central bank, a work certificate, income certificate, and a resident iden-
tity card when applying for P2P loans. Borrowers can voluntarily provide other selective
materials such as property ownership certificate and marriage certificate to Renrendai for
verification. The verification status of personal information is indicated on the online P2P
loan-application page.

Figure 1 shows how the demand side and supply side of Renrendai’s online users

interact with each other.
<insert Figure 1 here>

Before a borrower can request a loan, a listing that specifies the contract terms, such

as amount, interest rate, and maturity, should be created. For example, as shown in

8See, an example, of news about the opening of PLcenters in Guangzhou city in 2012:

http://www.gz.gov.cn/guangzhouinternational /home/citynews /photonews/content /post_ 3104878 . html.
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Figure 1, the borrower requested 10,000 yuan at an annualized interest rate of 13.2%
with a maturity of 24 months for traveling. While creating the listing, the borrower can
also provide personal information such as gender, education background, and debt status.
The Renrendai platform then assigns borrowers a credit rating, ranging from AA (low
risk), A, B, C, D, F, to HR (high risk), based on the materials provided. Renrendai will
upgrade the borrower’s credit rating if s/he has a good matching and repayment record
on the platform and will downgrade it if the matching and repayment record is bad. The
majority of borrowers in the market are lower-educated, as depicted in Figure 2. Around

80% of borrowers do not have a bachelor’s degree.
<insert Figure 2 here>

Investors (i.e., lenders) observe the loan-request listing on the website. They then offer
bids (i.e., lend money) to the interested borrowers if they agree to the posted contract
terms. The bidding is on a first-come, first-served basis. In Figure 1, the first lender with
the nickname, “f*y”, offered 1,000 yuan for this listing. When the fourth lender, “o*1”,
invested 2,000 yuan, this listing is 100% funded, and the loan proceeds are credited into
the borrower’s bank account. The listing will be visible online for a maximum of seven
days. After seven days, if it’s not fully funded, the listing closes and becomes a failed
request. Lenders can diversify the risk by offering bids to different borrowers. Moreover,
automatic bidding facilities are available to lenders.

Note that other than borrowers directly applying online (denoted as “credit” type),
borrowers apply through Renrendai’s offline branches (denoted as “field” type). “Field”
type borrowers visit the offline branches in person with their materials, and the officers
complete the procedure of listing online on behalf of the borrowers.” “Field” type has an

A rating, and the offline office usually fixes the interest rate.!”

9This paper rules out the “institution” type and “auto” type, which accounts for 4% of all listings on
the Renrendai platform because they are essentially from other companies such as Zhong An Credit (#

ZAE), An Sheng (Z75%), and Fu Ji (& J&). However, including them does not change the results.

10This paper broadly considers the interest rate of offline-sourced P2P loan requests as set by the
borrower. The “borrower” and “lender” discussed in the analysis are assumed to absorb the platform’s

role in the demand and supply sides, respectively.
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1.2.4 China’s political cycle: A new broom sweeps clean

Unlike the bottom-to-top political systems in most European countries and America,
China has a top-to-bottom political system (see , ; , ;

, ). Several studies suggest meritocracy is an important factor for the political
selection in China ( , ; Bo, ; , :

, ; , ). The province government’s evaluation
is the most important factor for the assignment of a city mayor. Local leaders are more
likely to be promoted if they have a good political record. Though the head of the local
government is supposed to be elected every five years, the average tenure of a city mayor
is less than three years, according to the Chinese mayor database.

With the expectation of short tenure and performance pressure, mayors are eager to
have a good record as early as possible. Otherwise, the credit for policy implementation
may go to their successors. Thus, mayors are more active in addressing social and eco-
nomic problems in their newly assigned year. The new-mayor story of China’s political
cycle is similar to the typical electoral-cycle story in the epolitical-economy literature (see

| 2002, 1997).

An old Chinese saying conveys a similar message: a new broom sweeps clean (B
=4 k). In the context of politics, the saying means newly selected leaders are more
motivated and eager to pursue achievements than those who have served for a long time
( , ). For the purpose of this paper, I use a measure of the new mayor’s
abnormal attention to private-lending as an instrument for the introduction of PLcenters
in a city. When private-lending issues in the province receive abnormal attention, a newly

appointed city mayor is more likely to set up PLcenters to gain political achievement in

their first year.

1.3 Data and Description

This section describes the data and test results. I also show the existence of search

frictions in marketplace lending.
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1.3.1 Online P2P lending data from Renrendai

This paper’s online P2P loan data consists of 639,948 retail listings (san biao in Chinese
pinyin), both successful and failed listings, from the Renrendai platform in October 2010
to June 2015, with detailed information about loan and borrower characteristics.

In July 2015, China’s State Council issued the "Guiding Opinions on Advancing the
Healthy Development of Internet Finance,” officially giving the China Banking Regulatory
Commission (CBRC) the responsibility to regulate P2P platforms. To rule out the effect
caused by regulation and better estimate the effects of PLcenters, this paper only looks
at the period before July 2015.

During the sample period, 118,694 out of 437,534 loan applications were successfully
funded through Renrendai.com. On average, borrowers request P2P loans in the amount
of $9,050, an 18-month maturity, and an annual interest rate of 13.56%. Thus, the loan
market is primarily for small-sized loans. According to ( ) in the small loan
market Fintech lenders are complements to banks, and borrowers are less experienced in
borrowing. The average borrower is 35 years old with a credit score of 59 at the lowest
credit level, HR. The successful loan applications, on average, offer an annual interest rate
of 12.54% with an amount of $8,482 and a maturity of 26-months. The average borrower
who successfully receives funds is 39 years old with a credit score of 164 (at the AA credit
level).

To estimate the effects of PLcenters on outcomes of online P2P lending, I aggregate
the original listing-level data by year-month and borrower’s working city.!!, resulting in

15,642 observations.

1.3.2 Private-lending news

The data of private lending news for each Chinese city are collected from news.baidu.com,
which is often called "China’s Google,” by searching for the keywords "private lending”
and ”city name” in the title. News can be in neutral, negative, or positive tones. Many

% 0

collected news reported "private lending lawsuits,” "bankrupt private firms,” "runaway

"Note that borrower’s working certificate is verified by the platform.
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bosses,” and "private lending workshops.”

1.3.3 City-level data

The city-level data is from the China Stock Market & Accounting Research Database
(CSMAR), including the economic and demographic variables such as GDP, government
expenditure, and the number of books per 100 citizens. To construct the political-cycle
measure, I use the data from the Chinese mayor database, which is also available in
CSMAR.

I manually collected the opening dates of PLcenters in Chinese cities from the news

and government announcements.

1.3.4 Pre-treatment Balance Test

China’s first PLcenter was opened in April 2012. Using data before 2012 (i.e., the
assignment of treatment), Table 3 reports the results of the pre-treatment balance tests
for borrower characteristics between the treatment group and the control group.

On Renrendai, P2P borrowers working in the cities that had PLcenters after 2012
are slightly older and richer than the ones from cities without PLcenter even after 2012.
But the difference is not statistically significant at the 5% level. In both groups, most
borrowers are lower educated, male, and not working in the finance or law industry. Other
borrower characteristics, such as marital status, income level, credit rating, and whether

they had taken out previous loans, are quite similar in the two groups.!?

<insert Table 3 here>

1.3.5 Search cost in online P2P market

On Renrendai, borrowers post loan requests online, and lenders invest in the interested

loan requests. Because the borrower and lender directly interact with each other, the

2In the empirical analysis, I control for borrower characteristics such as income, age, industry, and

credit rating.
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online P2P market works very similarly to the retail consumer market. Borrowers buy
money to finance their investment or consumption with attractive prices (interest rates),
whereas the lenders have spare money and offer a distribution of acceptable prices (interest
rates).

As discussed in ( ), the information a borrower requires in order to obtain
the best (i.e., lowest and successfully matched) interest rate must be produced at a cost.
This cost includes the loss of leisure and the time used to gather information. For example,
borrowers pay for a subscription to the analyst’s reports and spend time reading Fintech
credit market reports. Moreover, the borrower’s search ability varies due to knowledge
heterogeneity. Usually, highly-educated are more efficient information searchers and, on
average, obtain better buys (borrow with lower interest rate). Search frictions in the
market can lead to market separation and price dispersion. The higher the search cost,
the more dispersed the price.

Thus, in the literature, researchers often use price dispersion as a proxy for the con-
sumer’s search cost. Search cost is correlated with the consumer’s education, age, income,
and financial experience. The data of Renrendai’s P2P lending shows the interest rates
set by borrowers with less education and borrowers who do not work in the finance or
law industry are more dispersed, consistent with the literature. In this paper, I use the
standard deviation as a measure of dispersion. As we can see in Table 4, education and
interest-rate dispersion are negatively correlated. Borrowers with at least a bachelor’s
degree face lower search costs. Also consistent with the intuition, gathering information
is less costly for borrowers working in finance or the law industry. Table 4 reports the

results of maturity dispersion and amount dispersion as well.

<insert Table 4 here>

1.4 Conceptual Framework and Predictions

Before turning to empirical analysis, this section shows a simple borrower search frame-

work with asymmetric information and search cost, following ( ),
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can generate predictions of the public information service’s impact on marketplace lend-

ing.

1.4.1 Setup of search cost framework

Consider an economy with a large number, L, of risk-neutral borrowers who want
to borrow money for their investment or consumption. Each borrower has an identical
inelastic demand curve for one and only one unit of money. The maximum interest rate
a borrower will pay (the reservation interest rate) is denoted by r*. In other words, each
L borrowers want to buy a unit of money with an interest rate not higher than r*.

In the economy, n private lenders have spare money and each lender charges an interest
rate from a vector of acceptable interest rates r = {ry,79, -+ ,7r,}. They appear in
different time slots online. As in ( ), all lenders have an identical
opportunity cost of lending the money, and each unit of money is considered as an identical
commodity.

Assume the borrower knows the acceptable interest rates by lenders r, but does not
know which private lender charges which interest rate.!®> The borrower can pay a search
cost, either pecuniary or non-pecuniary, to gather the complete information and find the
lowest interest rate in the lending market. Assume three types of borrowers exist, each
with different search costs. a;L of the L borrowers are knowledgeable borrowers with a
low search cost ¢, asL are high-search-cost borrowers with a high search cost of ¢y where
co > c1 > 0, and the rest are naive borrowers whose search cost is infinitely c3 — +o00. For
example, financially sophisticated borrowers can collect interest rates of P2P loans from
different platforms and do statistic analysis to find the best interest rate. By contrast, less
financially sophisticated may take a long time to learn how to get and use the information,
and they usually do random buys. And the naive ones do not even know how to use the
computer.

Assume every private lender has an identical U-shaped average cost (AC) curve. The

13In the context of marketplace lending, borrowers do not know which investor will appear online when

applying.
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cost of the lender includes the time spent trying to understand the market and the money
spent to buy the computer. For example, to start lending money, a private lender has to
spend considerable time, a fixed cost T, searching for the platform. With the increase in
the amount of lending, the average price of lending (interest) goes down first by splitting
the fixed cost into each unit of lending and then rebounds. The rebound is reasonable
because if the private lender has much money, doing some high-return business instead of
lending out the money and bearing the default risk might be more profitable for him /her.
Assume private lenders know the distribution of borrowers’ search costs, and L is large
enough that private lenders face no uncertainty.

Furthermore, assume the borrower chooses an optimal search strategy to minimize the
total expected expenditure, r* + ¢'. If he/she searches, the interest rate is 7™, the lowest

interest rate in the market, but bearing a search cost ¢ > 0. Otherwise, he/she randomly

borrows, and the total expected expenditure is 7 = (1/n) > 7_, r;. The borrower i will
search if the expected benefit of searching is higher than the cost, that is, ¢ < ¥ — ™",
And the borrower will enter the market if and only if his/her total cost does not exceed

the reservation interest rate, r*, that is, if and only if

r* > min [rmm + ¢, ﬂ )

The third type will not enter the market, because for any interest r, r 4+ c3 > r*. And
consistent with the intuition, knowledgeable borrowers are more likely to search and enter
the market than naive borrowers. Remember, the majority of the market participants in
marketplace lending are high-search-cost individuals who have limited financial knowledge
and search skills. Thus, the search friction in the market is not trivial.

Assume the private lender selects an interest rate to maximize its profit given the
interest rates of other private lenders and the search strategy of borrowers. Finally,

assume the entry of private lenders occurs as long as profits are positive.
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1.4.2 Equilibrium, search cost, and interest-rate dispersion

Given the setup, an equilibrium in this market is defined by an interest-rate vector
r*={rf,r3, -+ ,r+}, anumber n* of private lenders in the market, and a percentage a* of
borrowers, a* = a5 /(aj + «a3) , that gather information meeting the following conditions:

(i) Profit Maximization. Every private lender j € [1,2,---  n*] solves the optimization

problem below:
max 7 (r; | r* ) =r;D(r; | *77) = D(r; | r*7)AC [D(r; | r*7)] .
(i) Zero Profits. Every private lender j € [1,2,---,n*] has zero profit: 7(r} | r*~/) =

(#ii) Search Equilibrium. At equilibrium, borrowers gather information optimally and

will search only if the expected benefit is greater than the search cost:

1 for ¢y < ¢y < 7 — r™min

o =< aforc <7—r"n <

0 for ¥ — rmn < ¢; < ¢
As ( ) prove, two types of equilibria exist in the economy: a
single price equilibrium (SPE) with a single price of r* and a two price equilibrium (TPE).
Because the evidence shows price dispersion in the online P2P lending (see Table 4), this

paper focuses only on the TPE case.

Two price equilibrium (TPE)

As pictured in Figure 3, in a TPE there are n* lenders entered the market and their
profits are zero. Gn* lenders are lower-priced, r;, lending a larger quantity of money, ¢,
than the high-priced, r,, private lenders. The «;L knowledgeable borrowers decide to
search and hence borrow from a r; private lender. And the asL high information cost
borrowers, the ¢y type, choose to stay uninformed and borrow randomly. This equilibrium

property contains the possible interest rate dispersion.

<insert Figure 3 here>
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The TPE is summarized as follows:

A<(1 —M)%) — min <r“,r*+ (13@)) (1.1)

A((l—a*+%*)%) = (1.2)

where L* = (a1 +ay) L. Denote the competitive quantity as A(¢*) = r*. From equation
(1.2), we have
o L*

¢ = <1_a*+E)F’ (1.3)

where o is the proportion of informed borrowers, and [ is the proportion of low-priced
lenders.

The equilibrium has a proportion, v, = o* + (1 — a*)f3, of borrowers borrow at low
interest rate r; = r*, while 1 —~;, = (1 — o*)(1 — ) borrow at high interest rate r, =
min(r, r* 4+ co /(1 — B)).

The average market interest rate is r,,, = v;r;+(1—";)7,. And the quantities borrowers

borrow are g, = (yq + (1 — v)qn)L*.

1.4.3 A ’’rational economic planner”

( ) states that in an economy with an identical commodity, ”A

'rational economic planner. could economize on information costs by eliminating the price

dispersion; for with no price dispersion, there is no need for costly search.” We introduce
a rational economic planner into the framework.

Now consider a public information service center established by the government. The

public information includes the dissemination of private-lending information and financial

knowledge. Assume the centers eliminate search costs. Visiting the center can help the

borrower lower the search cost to zero. For example, in the context of this paper, a local

1Please check the proof of lemma 3 and lemma 4 in ( )
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borrower can find the best interest rate with the help of PLcenters.

This public information service is free of charge, and it has the characteristics of public
goods. A private lender is not able to function as a public information service center due
to the free-rider problem. Note that very few people in real life are willing to pay for basic
financial knowledge. Imagine now a private lender is providing free training courses to
lower consumers’ search costs. Because conducting a course is costly, the average cost of
this private lender increases. Thus, this private lender can never provide the lowest price,
because other lenders do not bear the cost of training. However, after training, borrowers

can find the lowest interest rate and switch to other private lenders.

1.4.4 Predictions

To guide the empirical investigation, I discuss the relationships between the introduc-
tion of the public information service center and variables of interest and obtain the main
predictions.

We start from TPE, as stated above, where there is no public information center. Now
a city ¢ introduces PLcenters eliminating search costs, and in that city, the proportion of
informed borrowers changes to o/, = 1 from o, = «, while other cities remain the same
(see Figure 4).

As the marketplace lending is nationwide, and there are infinitely large borrowers L
in the market. A city’s change does not affect the TPE of the whole market. In the whole
market, the proportion of low-interest -ate lenders stays the same as before, 5. For the
same reason, the high interest rate of the whole market is r, = r* + ¢ /(1 — 3),where ¢y
is the cost of all cities’” high-search-cost borrowers, and r; = r*.

However, things change for the city ¢. The proportion of low-interest-rate borrowers
in city ¢, 7, = a.(1 — B) + [, increases because o, increases from « to 1. In other words,
city ¢’s borrowers are all informed and secure the low-interest-rate. Due to the change,
we get the following predictions.

Prediction 1. PLcenters will boost the total lending amount in the city c.

proof. Before the treatment, the naive borrowers cannot enter the market since Vr, r +
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c3 > r* with ¢3 — 400. After the treatment, c3 becomes zero and the third type, naive
borrowers, can borrow at the low interest rate. Trading volume changes from (a; + aw)L
to L.

With this prediction, we expect to see a more massive total lending amount in the
market. Other than trading volume, the second comparative static provides a prediction
of the interest-rate change.

Prediction 2. With PLcenters, on average borrowers will get a lower interest rate in
marketplace lending.

proof. Before the treatment, two interest rates, r, and 7;, exist. But after the treat-
ment, only one interest rate, r;, exists. The average interest rate goes down, because all
borrowers become informed with the help of PLcenters.

It is better for the market because of less dead-weight loss caused by search frictions.
The lower-interest-rate effect is especially significant for the high-information-gathering-
cost borrowers.

Prediction 2.1. Less financial sophisticated groups are more affected by PLcenters.

Moreover, we can also expect to see a lower interest rate dispersion if city ¢’s borrowers
only borrow at low-interest-rate with access to PLcenters, as stated in prediction 3 below,

Prediction 3. The introduction of PLcenters should be followed by a lower interest
rate dispersion.

If the market is efficient and no search friction exists, the identical commodity should
have the same price. If the law of one price holds, there should be no interest rate
dispersion for the same type of contract (identical borrower and lender characteristics
and identical risks). The introduction of the public information service lowers the search

friction, and the lending market moves closer to the efficient law-of-one-price world.

1.5 Empirical Analysis

The conceptual framework of borrower search suggests that, following the introduction
of PLcenters, marketplace lending should experience higher lending amount, lower interest

rate, and a reduction in interest-rate dispersion. This section starts by showing the basic
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specification of regressions and an identification strategy.

1.5.1 Basic specification

The basic regression specification is a staggered DID model, written in two-way fixed-

effects form:

Yoo = ﬁo+51Treatedct—I—ﬁgpostct+ﬁ3Treatc+B4X§t+B5X2t—|—56Xi’t+ac+l/t—l—ect, (1.4)

where Treated., = Treat. X Post. equals 1 if the borrower’s working city ¢ opened
PLcenters in year-month ¢. X, is the city control variables such as government spending
and the number of books per 100 citizens. X, represents the borrower and loan charac-
teristics, to better fit the "identical commodity” setting as in the conceptual framework.
X é,t is the lender characteristics, including average lending amount, the average number
of lenders, and the proportion of manual bids (denoted as normal), to better fit the iden-
tical private-lender setting in the conceptual framework. «a. and v, represent city and
year-month fixed effects. Y is the outcome of interest, which includes loan characteris-
tics (e.g., interest rate, interest-rate dispersion) and other marketplace lending outcome
variables (e.g., total lending amount).

The coefficient of interest is (1, as mentioned before. I also average borrower and other
loan characteristics, lender controls, and city controls to capture the compositional change
of borrowers, loan-type changes, lender-side changes, and time-varying city variables. City
fixed effects a.. in equation (1.4) control for factors changing each month that are common
to all Chinese cities for a given month. Time fixed effects v; in equation (1.4) control for
factors that are common to all the time but specific to each city.

Nonetheless, key challenges remain if we use the basic specification (1.4) to estimate
the effects of PLcenters. The opening of PLcenters may be correlated with other un-
observed variables that could affect the online marketplace lending outcomes as well.

Some people may suspect local governments decide to open PLcenters due to the bad
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performance of the local private economy, which could also affect the online marketplace
lending. Thus, I use an instrumental variable, the timing of abnormal private-lending at-
tention in the Chinese local political cycle, for instrument the main independent dummy
Treated, following ( ), ( ), and ( ),

and apply two-stage-least-squares (2SLS) to estimate equations.

1.5.2 Identification

To address the potential endogeneity, I use a measure of the new mayor’s career
concern about private-lending issues, denoted as Newmayor PL., to instrument for the
introduction of PLcenters, Treated,;.

The first stage of 2SLS regressions is denoted as equation (1.5):
Treatedy = v + y1Newmayor PLy + v X§, + ngf’t + 74Xé7t +a.+vi+eq, (1.5)

where the dependent variable, Treated.; = Treat. x Post;, equals 1 if the borrower’s
working city ¢ has PLcenters open at time t. The IV is NewmayorPL.;, which is the
number of times the city ¢ has a new mayor with career concerns about private-lending,
before time ¢.

A new mayor is defined as a mayor who is in the first year of his/her tenure. His/her
career concern about private-lending is proxied by the abnormal attention on private-
lending of the same province’s other cities. As explained before, new mayors try to achieve
good credits as early as possible (in the first year in our context) with an expectation of
short tenure. A city mayor’s next step in his/her political career is to be promoted
to the provincial level. If the provincial government pays close attention to private-
lending issues, the city mayor becomes motivated to gain achievement in private-lending
(opening PLcenters in our context). The opinion of the provincial government matters
most for the promotion of a city mayor. To rule out the possible direct effect of the IV on
marketplace lending outcomes, I use the same province’s other cities” abnormal private-

lending attention to measure the provincial government’s private-lending attention, in
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the spirit of the IV construction in ( ). The abnormal private-
lending attention of other cities in the province should not affect the marketplace lending
outcomes in city ¢, but it raises city ¢’s mayor’s career concern about private-lending.

More precisely, Newmayor PL.; = Zi (D(Newmayor)wxD(PLAttention)CT) , where
D(Newmayor)., equals 1 if at time 7 a new mayor is in city ¢ and D(PLAttention),,
equals 1 if city ¢’s province pays abnormally high attention to private-lending. The
province’s abnormal attention to private-lending is captured by the number of prate-
lending news of other cities in the same province. If the number of news online is
higher than the last six months’ average number, the province pays abnormal attention
to private-lending in that month.

The new-mayor period in China is similar to the electoral cycle, which has been used
to instrument for many policy implementations (see , ; , ).

To address the concern that the new mayor may conduct policies other than opening
PLcenters that affect the result of marketplace lending, I add a set of city controls X
including government expenditure to control for the possible effect of other policies.

Table 5 reports the results of first-stage regressions for all original listings and only
successful applications. Both the Cragg-Donald Wald F statistic and Kleibergen-Paap rk

Wald F statistic are largely greater than 10.
<insert Table 5 here>

This measure of a new mayor’s career concern about private-lending is a valid in-
strument for the establishment of PLcenters, in the sense that it strongly predicts the
introduction of PLcenters (as shown in Table 5) and only affect the marketplace lending
results through PLcenters, conditional on a set of city controls.

Exclusion Restriction and Exogeneity

To address the concern about the endogeneity of the IV, I run the basic specification
based on the data before April 2012 in the absence of a PLcenter, but replace the primary
independent variable with the IV. If the new mayor’s career concern about private-lending
issues, Newmayor PLP, affects marketplace lending through channels other than PLcen-

ters, we expect to see a significant effect of Newmayor PLP on marketplace lending
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interest rates based on this restricted sample. However, the Table reports no significance,
which implies a politician’s career concern about private-lending affects the P2P lending

through PLcenter after controlling for city variables.
<insert Table 6 here>

Another concern is that the assignment of a new mayor may be correlated with the
economic condition in the city, which may alter the result in P2P lending. For example,
perhaps a city’s economic performance is bad; thus, a new mayor is assigned to solve the
problem. The evidence in Table 7 also shows that whether there is a new mayor or not
does not depend on the city’s economic condition. City ¢’s GDP in the last year does not

predict the assignment of the new mayor at time ¢.

<insert Table 7 here>

1.5.3 Effects of PLcenters on marketplace lending outcomes

In this section, I study the effects of PLcenters on marketplace lending outcomes
and check whether the estimates are consistent with the predictions from the conceptual
framework.

Result 1. PLcenters boost marketplace lending

First, Table 8 indicates PLcenters push up online P2P lending, as predicted by the
search-cost model in the last section. The variables of interest are the total lending
amount of applications and the total lending amount of matched loans. I also check how
the number of active borrowers and the number of loan applications on Renrendai relate

to the introduction of PLcenters.
<insert Table 8 here>

Table 8 in columns (1) and (5) shows the effect of PLcenters on the total amount of
lending is positive and significant. PLcenters push up the total amount of credit extended
through Renrendai by $455,500 per month and the total requested lending amount by

$1,711,800 per month. For actual loans, both numbers of loans and borrowers increase
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by around 56 per month, as shown in columns (6) and (7). The number of applications
increases by 170 per month and the number of applicants increase by 141 per month. The
significant positive effect is in line with Prediction 1.

Also, PLcenters increase the success rate. The success rate is defined as the proportion
of listings successfully funded among all Renrendai loan-request listings from city ¢ in
year-month t. Column (4) of Table 8 reports that PLcenters increase the success rate by
4.5%.

Result 2. PLcenters Lower the interest rate

In Table 9, column (4) indicates the interest rate of private-loans on Renrendai de-
creases by 1.6% ceteris paribus if borrowers have access to PLcenters, as predicted by
Prediction 2. When high-information-cost borrowers’ search costs are smaller, more pri-
vate lenders will choose a low interest rate. The average interest rate of applications also
decreases by 0.98% (column 1). Moreover, the maturity goes up slightly by around two
months according to the results listed in columns (2) and (5).

It is a more efficient outcome, because a competitive market with an identical good
should have only one price, namely, the lowest one. Due to the search friction caused by
the limited knowledge and lack of search skills of borrowers, the interest rate is higher than
the competitive interest rate (lowest). With a private-lending center helping borrowers
understand the market better, the interest rate will naturally go down.

The too-high interest rate has long been a problem in private-lending. Private-lending
is the primary financing source for most private firms. Interest-rate decreases can help
the private firms lower the cost of capital and enable the firm to make investment and
management decisions closer to the optimal ones. The public information service as
a public good not only benefits the lower educated individual borrowers but also may

stimulate the economy.
<insert Table 9 here>

Result 3. PLcenters reduce the dispersion of contract terms
As foreseen by Prediction 3, this section finds interest-rate dispersion goes down after

having PLcenters in borrowers’ working cities, and the less experienced group mainly
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drives the effect.

In this paper, I use the standard deviation (s.d.) as a measure of the dispersion
of contract terms ( , ). As reported in columns (1) to (4) of
Table 10, the analysis based on all listings and the successful applications in the sample
period consistently finds a significant negative coefficient of the treatment indicator. It
shows the introduction of PLcenters reduces the variation of interest rates in marketplace
lending. Borrowers with access to PLcenters’ public information services tend to propose
less dispersed interest rates when they apply for loans. More importantly, the successful
sample sees a significant decrease in the dispersion of interest rates. With other variables
constant, PLcenters reduce the standard deviation of interest rate by -0.71.

When local people have access to PLcenters, they can ask for a legal consultant ser-
vice or ask for information from officers in the centers, who better understand the usual
contract settings and who the good lenders are. They will also find the small loan com-
panies and P2P lending platforms inside PLcenters, which makes their searching much
more convenient. PLcenters help fill the knowledge gap between experienced people and
inexperienced people.

With the search-cost framework in mind, I conjecture PLcenters mainly affect the
inexperienced borrowers. If PLcenters indeed lower search costs, the reduction in the
dispersion of interest rates should be more significant in a group with less informed people.
To test this guess, I check how the lower-dispersion effect is associated with the financial
experience of borrowers. I split the borrowers into two groups based on their working
industry. Columns (2) and (5) report the results of the group of borrowers who work
in finance or law industry, the more financially sophisticated group, and the remaining
columns (3) and (6) are the result of the less sophisticated group. The negativity and
significance of the coefficient of interest only appear in the group of less experienced

borrowers.
<insert Table 10 here>

The distribution of interest rates before and after the introduction of PLcenters shown

in Figure 5 suggests that less extremely low interest rates after PLcenters are built. This
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can be explained in the search framework. The borrowers with high search costs have
higher expected expenditure (r*+c'). If the search cost is very high and close to the reser-
vation interest rate of r*, their proposal for the interest rate will be deficient. However,

with PLcenters, this super high-search-cost problem is mediated.

<insert Figure 5 here>

1.6 Robustness and Additional Results

To strengthen the conclusion that PLcenters have significant effects on marketplace
lending, this section checks the robustness. Moreover, this section discusses additional

results.

1.6.1 Two period OLS regression

To address the concern about the serial correlation in the error term, this section
follows ( ) to collapse the data into two periods
for each city, before and after the introduction of PLcenters. The results of OLS estimates
are shown in Table 11 and Table 12. Consistent with the previous main results, PLcenters
raise the lending amount and help more borrowers entering the market, lower the interest
rate, and reduce interest-rate dispersion. Moreover, I split the sample into two groups:
the borrowers who work and do not work in finance or law. As shown in columns (3)-
(6) of Table 11 and last two columns of Tables 12 and 13, the group with less financial
knowledge, the one that does not work in finance or law, mainly drives the results.

Table 13 further looks at the new borrowers. Results show the increase in the number
of borrowers in the online market is mainly due to the entrance of first-time borrowers.
Again, the results are driven by the less financially sophisticated group, as shown in

columns (3) and (4).

1.6.2 Distributional effects on credit score

( ) present a quantile regression model with
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endogenous group-level treatment to estimate the distributional effects. Following their
method, this paper estimates the coefficients of the treatment dummy in group-by-group

quantile regressions by 2SLS. The model of the quantile regression is as follows:

Qyingig,xg,eg (U) = Zz,'g'Y(U) + xlgﬁ(u) +e€g,u €U,

where y;,(u) is the u-th quantile of y in group g, and z, is the group level treatment
dummy. In the context of this paper, the group is city x time (ct), x4 is Treatedy, and z;,
is individual listing-level observable covariates. U is a set of quantile indices of interest,
which comprises of the 5th, 10th, 15th,..., 90th, 95th percentiles.

This section does not include z;,. The estimation is conducted in two steps.

Step 1. In each city X time group, I compute the quantile (5th, 10th, 15th,..., 90th,
95th percentiles) of dependent variable y within the group. y includes loan characteristics
(e.g., amount, interest rate and maturity) and user characteristics (e.g., credit score etc.).

Step 2. I conduct a 2SLS regression of coefficients on the treatment dummy, instru-
menting with the IV Newmayor PLP as mentioned before.

As a comparison, I also estimate the corresponding average effects.

Figure 6 suggests the lower tail of borrowers in terms of credit scores is significantly
more affected by the introduction of PLcenters. It indicates PLcenters help the lower
tail of borrowers understand the market better. It improves the "effective” quality of the

borrowers in the online market.

1.7 Conclusion

The scale of flows and the direct participation of individuals in the Fintech credit
market is raising concerns( , ). This paper focuses on the search frictions in
marketplace lending and explores how the introduction of information as the lighthouse,
public goods, affects the market. I put marketplace lending in a context of the search-cost
model ( , ) and empirically test the derived predictions by using P2P

lending data from Renrendai to examine the effects of PLcenters introduced in China.
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Results show PLcenters boost marketplace lending in terms of lending volume. The
interest rate in the market significantly decreases, and more remarkably, PLcenters re-
duce the interest-rate dispersion. The effect is mainly driven by the group of borrowers
who do not work in finance or law (less experienced). The findings are in line with the ex-
planation in the search-cost framework, where borrowers’ search costs, interest-rate level,
and interest-rate dispersion are highly correlated.

This work contributes to the literature by empirically testing the role of informational
public goods in the Fintech credit market. It has an important policy implication for

mediating search frictions, financial literacy, and market efficiency.
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1.8 Tables and Graphs

Tables

Table 1: Wenzhou Private Lending Index, overall 20.14% on March 18 2013

Maturity (month) 1 3 6 12 12+
Interest rate 21.93 19.63 1843 13.66 14.44
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Table 2: Opening Dates of Private Lending Registration Service Centers
City Name Open Date City Name Open Date
Wenzhou 2012-04-26 Hangzhou 2014-06-18
Guangzhou 2012-06-28 Weinan 2014-06-26
Zhenjiang 2012-07-18 Nanchang 2014-06-30
Eerduosi 2012-11-18 Xian 2014-07-29
Dongying 2012-11-29 Jilin 2014-08-06
Shaoxing 2013-01-26 Weihai 2014-08-30
Changsha 2013-04-23 Jian 2014-09-19
Zibo 2013-05-08 Shangrao 2014-09-22
Jinzhong 2013-05-22 Fuzhou 2014-10-16
Anyang 2013-05-28 Kaifeng 2014-10-21
Yueyang 2013-06-14 Xiangtan 2014-12-05
Foshan 2013-09-01 Binzhou 2014-12-18
Ningbo 2013-10-16 Yantai 2015-01-01
Chengdu 2013-10-24 Bijie 2015-01-08
Dongguan 2013-10-30 Zhoushan 2015-01-09
Zhuzhou 2013-11-13 Zhuhai 2015-01-18
Quanzhou 2013-12-04 Qianxin 2015-02-01
Changzhi 2013-12-31 Mudanjiang 2015-03-01
Guiyang 2014-02-23 Siping 2015-03-08
Taizhou 2014-03-17 Tongliao 2015-03-18
Huzhou 2014-03-19 Lishui 2015-03-18
Xining 2014-04-03 Yiyang 2015-04-16
Jinan 2014-04-20 Hulunbeier 2015-05-01
Taian 2014-04-25 Putian 2015-05-04
Jinhua 2014-05-11 Enshi 2015-05-09
Daqing 2014-05-12 Xinganmeng 2015-05-22
Wuhan 2014-05-28 Bayzhou 2015-06-03
Weifang 2014-06-16

Table 3: Pre-treatment Balance Test

This table shows the pre-treatment balance test of covariates between treatment group and control
group. The original sample comprises all listings .*, ** and *** indicate statistically different from zero
at the 10%, 5%, and 1% level of significance, respectively.

Control Treatment

n mean  sd n mean  sd Diff
Degree(1=Bachelor) 10178 0.21 0.41 5868 0.18 0.39 -0.023
Marriage(1=Married) 10178 0.45 0.50 5868 0.42 0.49 -0.033
Incomeindex 10167 3.31 1.08 5862 3.42 1.13 0.108*
Gender(1=F) 10178 0.13 0.34 5868 0.14 0.35 0.008
Age 10178 34.20 5.88 5868 33.84 5.69 -0.363*
CreditRating 10178 2.02 0.26 5868 2.02 0.27 0.002
Degree(1=Bachelor) 10178 0.21 0.41 5868 0.18 0.39 -0.023
Industry(1=Fin/Law) 10178 0.05 0.22 5868 0.04 0.20 -0.007
HaveLoan 10178 0.14 0.35 5868 0.12 0.32 -0.020




1.8. TABLES AND GRAPHS

Table 4: Search Cost in P2P Lending Market
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This table shows the OLS regression coefficients of contract term dispersion on borrower characteristics.

First, aggregate the data in borrower and year level and get the dispersion for each borrow. Second,
regress dispersion on borrower characteristics such as degree and income, controlling for year fixed
effects. *, **, and *** indicate statistically different from zero at the 10%, 5%, and 1% level of

significance, respectively.

full sucess
(1) (2)
sdr sdr
Marriage(1=Married) -0.00461 0.224***
(-0.38) (3.36)
Incomeindex -0.0249*** -0.0136
(-5.04) (-0.66)
Gender(1=F) 0.0910°**  -0.0417
(-5.45) (-0.47)
Age -0.0125***  -0.0220***
(-13.43)  (-4.61)
CreditRating 0.0180* 0.0587**
(1.80) (2.04)
Degree(1=Bachelor) -0.0335** -0.0160
(-2.48) (-0.25)
Industry(1=Fin/Law) -0.0144 0.181
(-0.49) (1.27)
LoanType(1=Consump.) 0.0126 0.0773*
(1.50) (1.87)
HaveLoan 0.0000203 0.0475
(0.00) (0.76)
Maturity -0.0442***  -0.0185***
(-63.67)  (-3.05)
R 0.136*** 0.142%**
(58.10)  (11.20)
Year-Month FE Yes Yes
Observations 63866 2130

t statistics in parentheses
*p<0.10, ** p < 0.05, *** p < 0.01
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Table 5: First Stage Regression

This table reports the first stage estimates from 2SLS regressions. The sample period is from 2010
October to 2015 June. The full sample comprises all listing. The success sample comprises successful
applications.

Treatedes = vo + iNewmayor PLP, + 72 X5 + e + v + €u

where Treated.; = Treat. x Post; equals to 1 if city ¢ has PLcentres in month t. Treat.; is
instrumented by Newmayor PLP,; = Zi (D(N ewmayor) .. X D(PLAttention)r |, where

D(Newmayor)., is one if city ¢’s mayor is in the first year of his/her tenure and D(PLAttention).,
equals to one if city ¢’s province’s other cities get abnormal attention on private lending. The abnormal
attention is captured by larger number of private lending news than the last six months’ average
number. Borrower characteristic controls are aggregated at (city month) level by taking the mean. City
controls include city ¢’s government expenditure and book per 100 citizens last year. All regressions
include city fixed effects a, and year-month fixed effects 4. T statistics are reported in parentheses. *,
** and *** indicate statistically different from zero at the 10%, 5%, and 1% level of significance,
respectively.

full success
(1) 2)
Treated Treated
NewmayorPL 0.0497*** 0.0553***
(26.20) (16.49)
Married 0.0108 -0.00653
(1.54) (-0.78)
Incomeindex -0.00102 -0.00147
(-0.35) (-0.50)
Female -0.00158 -0.0192*
(-0.17) (-1.76)
Age -0.00103* -0.000487
(-1.94) (-0.89)
CreditRating 0.00902** 0.00634*
(2.43) (1.73)
Bachelor 0.00336 -0.00982
(0.42) (-1.26)
Finlaw 0.00000338 -0.0406**
(0.00) (-2.29)
Consump. -0.00296 -0.00434
(-1.01) (-1.06)
Haveloan -0.00420 0.00200
(-0.48) (0.26)
Constant 0.0540** 0.135%**
(2.54) (3.94)
BorrowerControls Yes Yes
LenderControls Yes Yes
CityControls Yes Yes
City FE Yes Yes
Year-Month FE Yes Yes
R? 0.475 0.598

Observations 13057 6296
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Table 6: Placebo Test, time period without PLcentres

This table reports coefficients estimates from the regressions relating the dummy of new mayor to
interest rate based on all listings and successful samples. The sample period is from 2010 October to
2012 March.

InterestRate.; = o + b1 Newmayor PLP, ; + 62X§’t + B3Xf’t + B4Xf:’t +oc+ v Fecy

where IV = Newmayor PLP, ; is the instrument variable. GDPF, ;12 is city c¢’s last year GDP. pop is
the population and area is the area. All regressions include city fixed effects . and year-month fixed
effects v;. T statistics are reported in parentheses. *, ** and *** indicate statistically different from
zero at the 10%, 5%, and 1% level of significance, respectively.

full success
(1) (2)
R R

v -0.0308 0.0264

(-0.24) (0.13)
Govexpend 0.000780 0.000450

(0.43) (0.22)
Bookper100 0.000600 0.000812

(0.67) (0.96)
Maturity -0.0635*** 0.0516**

(-5.29) (2.35)
Avg A 0.0194 0.0213

(1.08) (0.50)
Constant 8.786*** 15.66***

(7.13) (3.93)
BorrowerControls Yes Yes
LenderControls Yes Yes
City FE Yes Yes
Year-Month FE Yes Yes
Observations 3154 870

R? 0.444 0.466
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Table 7: Economic Condition and New Mayor

SEARCH IN MARKETPLACE LENDING

This table reports coefficients estimates from the regression relating the dummy of new mayor to last
year’s GDP. The sample period is from 2010 October to 2015 June. The full sample comprises all

listings. The success sample comprises successful applications.

D(Newmayor)e: = Bo + f1GDPe 12 + B2 Xy + e+ v +ect

where D(Newmayor)e is a dummy equals to 1 if city ¢’s mayor is in the first year of his/her tenure.
GDP,;_12 is city c’s last year GDP. pop is the population and area is the area. All regressions include
city fixed effects o, and year-month fixed effects ;. T statistics are reported in parentheses. *, **, and
indicate statistically different from zero at the 10%, 5%, and 1% level of significance, respectively.

K3k

full
(1)
D(Newmayor)
L12.GDP 0.00000590
(0.33)
population 0.000234
(0.45)
area -0.00000748**
(-2.45)
Constant 0.353
(1.47)
City FE Yes
Year-Month FE Yes
Observations 9900
R? 0.191
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Table 8: The Effect of Private Lending Centers on Total Lending Amount

This table reports coefficients estimates from DID regressions relating the trading volume to the
introduction of PLcentres in the borrower’s working city. The sample period is from 2010 October to
2015 June. The full sample comprises all listings (column 1-4). The success sample comprises successful
applications (column 5-7).

Yer = Bo + fiTreateds + BoPoster + BsTreat. + Ba XS, + Bs X0, + Be XL, + o + v + ey

where Treated.; = Treat, X Posty equals to 1 if borrower’s working city ¢’s has Pcenters in month ¢.
X gt are borrower characteristics including marriage status, income level, gender, age, credit rating,
education, working industry, loan use, and have car/house loan or not. X', controls average number of
lenders and lender’s average lending amount on each request, and proportion of manual bids. City
controls include last year’s government expenditure and book per 100 citizen. All regressions include
city fixed effects . and year-month fixed effects v;. Borrower characteristic controls are aggregated at
(city month) level by taking the mean. T statistics are reported in parentheses. *, ** and *** indicate
statistically different from zero at the 10%, 5%, and 1% level of significance, respectively.

full success
(1) (2) (3) (4) (5) (6) (7)
Tot. A N(L) N(A) SuccR Tot.A N(L) N(A)
Treated 1711.8***  170.2*** 141.1%** 0.0572*** 455.5%**  56.20***  55.82***
(15.73) (15.95) (15.36) (2.62) (5.56) (6.43) (6.38)
Married -19.25 -0.354 -0.190 0.0235*** 13.36 1.738 1.664
(-0.96) (-0.18) (-0.11) (5.85) (1.18) (1.43) (1.37)
Incomeindex 21.87*** -1.817**  -1.965*** 0.000536 -5.158 -0.719* -0.734*
(2.63) (-2.23) (-2.80) (0.32) (-1.30) (-1.70) (-1.74)
Female 31.74 2.151 1.983 -0.00687 17.63 1.505 1.416
(1.20) (0.83) (0.89) (-1.30) (1.19) (0.95) (0.89)
Age 5.943*** 0.268* 0.247* 0.00140***  2.003*** 0.170** 0.170**
(3.92) (1.81) (1.93) (4.62) (2.72) (2.16) (2.16)
CreditRating 235.3*** 24.37*** 23.63*** 0.0209*** 31.64***  2.459***  2.420***
(22.10) (23.35) (26.30) (9.81) (6.33) (4.61) (4.53)
Bachelor -50.05** -4.734** -4.334** 0.0245*** -19.41* -1.630 -1.774
(-2.22) (-2.14)  (-2.28) (5.41) (-1.84)  (-1.45)  (-1.58)
Finlaw -26.91 -3.142 -2.749 0.0105 5.890 0.750 0.836
(-0.57) (-0.68) (-0.69) (1.11) (0.24) (0.29) (0.32)
Consump. 35.61*** 4.375%*  4.095***  0.00807***  24.38***  3.150***  3.104***
(4.25) (5.33) (5.79) (4.81) (4.42) (5.35) (5.27)
Haveloan 102.1*** 7.018*** 6.286*** 0.0406*** 32.88*** 0.783 0.829
(4.10) (2.87) (2.99) (8.12) (3.19) (0.71) (0.75)
BorrowerControls Yes Yes Yes Yes Yes Yes Yes
LenderControls Yes Yes Yes Yes Yes Yes Yes
CityControls Yes Yes Yes Yes Yes Yes Yes
City FE Yes Yes Yes Yes Yes Yes Yes
Year-Month FE Yes Yes Yes Yes Yes Yes Yes
R? 0.076 0.114 0.167 0.627 0.476 0.474 0.476

Observations 13057 13057 13057 13057 6296 6296 6296
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Table 9: The Effect of Private Lending Centers on Contract Terms

This table reports coefficients estimates from DID regressions relating the contract terms to the
introduction of PLcentres in the borrower’s working city. The sample period is from 2010 October to
2015 June. The full sample comprises all listings (column 1-3). The success sample comprises successful
applications (column 4-6).

Yer = Bo + fiTreateds + BoPoster + BsTreat. + Ba XS, + Bs X0, + Be XL, + o + v + ey

where Treated.; = Treat, X Posty equals to 1 if borrower’s working city ¢’s has Pcenters in month ¢.
X gt are borrower characteristics including marriage status, income level, gender, age, credit rating,
education, working industry, loan use, and have car/house loan or not. X', controls average number of
lenders and lender’s average lending amount on each request, and proportion of manual bids. City
controls include last year’s government expenditure and book per 100 citizen. All regressions include
city fixed effects . and year-month fixed effects v;. Borrower characteristic controls are aggregated at
(city month) level by taking the mean. T statistics are reported in parentheses. *, ** and *** indicate
statistically different from zero at the 10%, 5%, and 1% level of significance, respectively.

full success
W) (2) 3) (4) (5) (©)
R Maturity Avg. A R Maturity Avg.A
Treated -0.833* 2.100** 0.490 -1.520*** 1.975 0.0154
(-1.91) (2.54) (0.36) (-2.79) (1.29) (0.02)
Married -0.293*** 0.116 0.118 -0.327*** 0.268 0.00548
(-3.67) (0.77) (0.47) (-4.34) (1.26) (0.05)
Incomeindex -0.0101 -0.822*** 3.995%** -0.120*** -0.311%** 0.664***
(-0.29) (-12.42) (38.11) (-4.41) (-4.10) (16.74)
Female -0.320*** 1.213*** -0.351 -0.335*** 0.622** 0.519***
(-3.03) (6.05) (-1.05) (-3.39) (2.24) (3.50)
Age -0.00542 0.0243** 0.209*** 0.00378 0.0286** 0.0924***
(-0.89) (2.11) (10.95) (0.76) (2.05) (12.54)
CreditRating 0.325*** 1.185*** -0.297** -0.154*** 0.183* 0.104**
(6.70) (14.66) (-2.19) (-4.49) (1.95) (2.08)
Bachelor -0.398*** -0.414** 1.451%** -0.410*** 0.0302 0.158
(-4.41) (-2.42) (5.10) (-5.87) (0.15) (1.50)
Finlaw 0.0821 -0.246 0.707 -0.510*** 1.100** -0.109
(0.44) (-0.69) (1.20) (-3.18) (2.43) (-0.45)
Consump. 0.0854** 0.194*** -0.332*** -0.0102 0.501*** -0.0348
(2.54) (3.05) (-3.14) (-0.28) (4.85) (-0.63)
Haveloan -0.399*** 1.097*** 1.169*** -0.237*** 0.415** -0.0651
(-4.00) (5.79) (3.71) (-3.44) (2.16) (-0.63)
Maturity 0.0180*** 0.343*** 0.104*** 0.0451***
(3.79) (23.67) (23.34) (6.52)
Avg. A 0.0113*** 0.123*** 0.0450*** 0.158***
(4.02) (23.59) (5.15) (6.54)
minR -0.387*** -0.205***
(-3.99) (-4.77)
maxR 0.175%** 0.0985***
(6.87) (6.81)
R 0.0445*** 0.122%** 0.806*** 0.0898***
(2.63) (4.37) (22.62) (4.53)
BorrowerControls Yes Yes Yes Yes Yes Yes
LenderControls Yes Yes Yes Yes Yes Yes
CityControls Yes Yes Yes Yes Yes Yes
City FE Yes Yes Yes Yes Yes Yes
Year-Month FE Yes Yes Yes Yes Yes Yes
R? 0.066 0.177 0.179 0.094 0.406 0.706

Observations 13057 13057 13057 6296 6296 6296
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Table 10: The Effect of Private Lending Centers on Interest Rate Dispersion

This table reports coefficients estimates from DID regressions relating the interest rate dispersion to the
introduction of PLcentres in the borrower’s working city. The sample period is from 2010 October to
2015 June. The full sample comprises all listings. The success sample comprises successful applications.

Yo = Bo + BiTreatedy + BaPoste + BsTreat. + B Xy + Bs X2, + Bo XLy + e + 11 + et

where Treated.; = Treat, x Post. equals to 1 if borrower’s working city ¢’s has Pcenters in month ¢.
th are borrower characteristics including marriage status, income level, gender, age, credit rating,
education, working industry, loan use, and have car/house loan or not. X, é,t controls average number of
lenders and lender’s average lending amount on each request, and proportion of manual bids. City
controls include last year’s government expenditure and book per 100 citizen. All regressions include
city fixed effects . and year-month fixed effects v;. Borrower characteristic controls are aggregated at
(city month) level by taking the mean. T statistics are reported in parentheses. *, ** and *** indicate
statistically different from zero at the 10%, 5%, and 1% level of significance, respectively.

full full,/finlaw  full,finlaw success success,/finlaw  success,finlaw
() 2) 3) () (5) (6)
sd(R) sd(R) sd(R) sd(R) sd(R) sd(R)
Treated -0.974*** -0.975%** -1.118 -0.711* -0.786* 0.255
(-3.27) (-3.27) (-1.34) (-1.72) (-1.71) (0.13)
Married -0.0129 -0.0381 0.0850 0.164* 0.120 0.00196
(-0.21) (-0.61) (0.73) (1.93) (1.37) (0.01)
Incomeindex -0.0184 -0.0265 0.0892 -0.0704** -0.0696** 0.0861
(-0.69) (-0.99) (1.50) (-2.44) (-2.37) (1.58)
Female 0.0323 -0.0605 -0.137 -0.168 -0.141 -0.167
(0.39) (-0.72) (-0.98) (-1.58) (-1.30) (-1.14)
Age -0.0119***  -0.0140*** -0.00418 -0.00428 -0.00400 -0.00747
(-2.63) (-3.07) (-0.48) (-0.76) (-0.69) (-1.45)
CreditRating 0.127*** 0.128*** 0.0497 0.0259 0.0379 -0.266*
(3.39) (3.38) (0.40) (0.71) (1.02) (-1.85)
Bachelor -0.0543 -0.0439 -0.0585 -0.118 -0.107 -0.0589
(-0.78) (-0.62) (-0.55) (-1.50) (-1.30) (-0.54)
Finlaw -0.230 -0.165
(-1.57) (-0.93)
Consump. -0.0576** -0.0343 0.113** 0.0155 0.0332 -0.00648
(-2.06) (-1.22) (2.06) (0.39) (0.80) (-0.11)
Haveloan 0.171** 0.117 -0.130 0.0704 0.0779 0.0285
(2.23) (1.51) (-1.00) (0.94) (1.01) (0.30)
Maturity -0.0690***  -0.0704***  -0.0578***  -0.0271*** -0.0255*** -0.0644***
(-18.79) (-19.11) (-9.81) (-5.60) (-5.16) (-7.19)
Avg. A -0.00346 -0.00318 -0.00435 -0.00187 -0.00217 0.00953
(-1.61) (-1.48) (-0.96) (-0.19) (-0.21) (1.08)
minR -0.0298 -0.0259 0.146 -0.258*** -0.265*** 0.253**
(-0.43) (-0.37) (0.95) (-5.41) (-5.46) (2.14)
maxR 0.0697*** 0.0706*** 0.0111 0.113*** 0.116*** -0.0410
(3.85) (3.91) (0.30) (8.10) (8.24) (-1.09)
BorrowerControls Yes Yes Yes Yes Yes Yes
LenderControls Yes Yes Yes Yes Yes Yes
CityControls Yes Yes Yes Yes Yes Yes
City FE Yes Yes Yes Yes Yes Yes
Year-Month FE Yes Yes Yes Yes Yes Yes
R? 0.040 0.043 0.045 0.079 0.076 0.441
Observations 11971 11885 2261 3829 3711 411




46 CHAPTER 1. SEARCH IN MARKETPLACE LENDING

Table 11: Two Period Regression, Interest Rate and Dispersion

This table reports the simple correlation between the introduction of PLcenters and the variables of
interest. we collapse the data in two periods and run the basic form of the regression below,

Yot = v0 + 1T reatedey + o Postet + vsTreat: + ae + vy + €ct

where Treated.; = Treat. x Post; equals to 1 if city ¢ has PLcenters at time ¢. All regressions include
city fixed effects a. and time fixed effects v;. Borrower characteristic controls are aggregated at (city
time) level by taking the mean. Lender controls include average number of lenders, lender’s average
lending amount on each request in city c at t. City controls include city ¢’s government expenditure and
book per 100 citizens last year. The full sample comprises all listings. The success sample comprises
successful applications. T statistics are reported in parentheses. *, ** and *** indicate statistically
different from zero at the 10%, 5%, and 1% level of significance, respectively.

success success, /finlaw success, finlaw
(1) (2) (3) (4) (5) (6)
sdr R sdr R sdr R
Treated -0.534* -1.128%** -0.521* -1.038*** -1.125 -1.982**
(-1.95) (-3.94) (-1.76) (-3.10) (-1.35) (-2.52)
Married -0.305 1.320* -0.732 -0.0836
(-0.42) (1.74) (-0.93) (-0.10)
Incomeindex 0.373 0.206 0.466* 0.371
(1.52) (0.80) (1.72) (1.21)
Female -1.619 -1.681 -1.175 -2.501**
(-1.64) (-1.63) (-1.04) (-2.10)
Age 0.0255 0.134** -0.0128 0.0778
(0.46) (2.32) (-0.22) (1.19)
CreditRating 0.609*** 0.687*** 0.558** 1.006***
(2.77) (2.98) (2.13) (3.66)
Bachelor -0.172 -0.440 0.309 -1.158
(-0.28) (-0.69) (0.49) (-1.62)
Consump. 0.454 0.0760 0.450 1.158***
(1.64) (0.26) (1.08) (3.27)
Haveloan 0.737 -0.590 0.272 0.357
(1.27) (-0.97) (0.45) (0.53)
Maturity 0.0224 0.145*** 0.00292 0.138** -0.0695 0.171**
(0.55) (3.40) (0.06) (2.50) (-0.68) (2.46)
mbamount 0.0324 -0.0903 0.0648 0.0633 0.122 -0.0371
(0.31) (-0.81) (0.53) (0.47) (0.52) (-0.19)
Constant -4.807 2.217 -2.758 0.270 -0.966 10.43**
(-1.54) (0.68) (-0.81) (0.07) (-0.21) (2.78)
BorrowerControls Yes Yes Yes Yes No No
LenderControls Yes Yes Yes Yes Yes Yes
CityControls Yes Yes Yes Yes Yes Yes
City FE Yes Yes Yes Yes Yes Yes
Observations 100 100 98 100 28 48

R? 0.881 0.904 0.850 0.897 0.754 0.694
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Table 12: Two Period Regression, Lending Amount

This table reports the simple correlation between the introduction of PLcenters and the variables of
interest. we collapse the data in two periods and run the basic form of the regression below,

Yot = v0 + 1T reatedey + o Postet + vsTreat: + ae + vy + €ct

where Treated.; = Treat. x Post; equals to 1 if city ¢ has PLcenters at time ¢. All regressions include
city fixed effects . and time fixed effects v;. City controls include city ¢’s government expenditure and

book per 100 citizens last year. The full sample comprises all listings. The success sample comprises
successful applications. T statistics are reported in parentheses. *, ** and *** indicate statistically

different from zero at the 10%, 5%, and 1% level of significance, respectively.

full success success, /finlaw success,finlaw
(1) (2) (3) (4)
thamount tbamount tbamount thamount
Treated 9051.9*** 3776.3** 3589.1** 77.92
(2.89) (2.55) (2.49) (0.84)
Constant -14563.1 251.4 94.23 -50.62
(-1.57) (0.06) (0.02) (-0.16)
CityControls Yes Yes Yes Yes
City FE Yes Yes Yes Yes
Observations 102 100 100 48
R? 0.712 0.718 0.718 0.737
full success success, /finlaw success,finlaw
(1) (2) (3) (4)
Ibn Ibn Ibn Ibn
Treated 900.7** 348.9** 333.1** 4.122
(2.63) (2.15) (2.09) (0.56)
Constant -1570.4 -129.1 -136.5 -12.11
(-1.55) (-0.27) (-0.30) (-0.48)
CityControls Yes Yes Yes Yes
City FE Yes Yes Yes Yes
Observations 102 100 100 48
R? 0.749 0.718 0.717 0.755
full success success, /finlaw success,finlaw
(1) (2) (3) (4)
lun lun lun lun
Treated 609.8** 359.5** 343.4** 3.928
(2.50) (2.23) (2.18) (0.55)
Constant -926.1 -141.3 -149.3 -16.38
(-1.28) (-0.30) (-0.33) (-0.67)
City FE Yes Yes Yes Yes
CityControls Yes Yes Yes Yes
Observations 102 100 100 48
R? 0.757 0.716 0.715 0.769
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Table 13: Two Period Regression, New Borrower

This table reports the simple correlation between the introduction of PLcenters and the variables of
interest. we collapse the data in two periods and run the basic form of the regression below,

Yot = v0 + 1T reatedey + o Postet + vsTreat: + ae + vy + €ct

where Treated.; = Treat. x Post; equals to 1 if city ¢ has PLcenters at time ¢. All regressions include
city fixed effects . and time fixed effects v;. City controls include city ¢’s government expenditure and
book per 100 citizens last year. The full sample comprises all listings. The success sample comprises
successful applications. T statistics are reported in parentheses. *, ** and *** indicate statistically
different from zero at the 10%, 5%, and 1% level of significance, respectively.

full success success, /finlaw success,finlaw
(1) (2) (3) (4)
Inn Inn Inn Inn
Treated 609.6** 359.9** 343.8** 3.628
(2.50) (2.24) (2.18) (0.50)
Constant -942.3 -144.0 -152.3 -16.91
(-1.31) (-0.31) (-0.33) (-0.69)
CityControls Yes Yes Yes Yes
City FE Yes Yes Yes Yes
Observations 102 100 100 48

R? 0.752 0.714 0.713 0.769
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Figure 3: Two Price Equilibrium
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Chapter 2

Green Attention, and Market

Integration

joint with Biao Yang.
ABSTRACT

This paper explores how green attention affects the credit and equity market integration
by looking at the endogenous role of corporate responses. Green attention is proxied
through Google Trends data. We find that more green attention brings liquidity to both
credit and equity market of green firms, and increases green firms’ credit and equity market
integration. Since the financing costs from credit and equity markets change, Green firms
adjust their capital structure and investment decisions to respond to the Green attention
change. But in the long run, green attention is not necessarily good for green firms. This

paper highlights the endogenous role of firms’ decisions in market integration.

JEL classification: Q50, G32, G14.

Keywords: Investor Attention; Market Integration; Environmental; Capital Structure.
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2.1 Introduction

Recent studies in climate finance indicate that investors perceive climate risk in the
financial market, and start adjusting their portfolios to manage it (

, ; , ). These hedging strategies are usually

implemented by overweighting firms with good environmental performances - the green

ones, and divesting in firms with bad environmental performances - the brown ones (

, : , ). If this is
the case, investors will trade more actively in green firms when they draw more attention
to climate change, thus leading to fewer arbitrage opportunities and a higher integration
among different asset classes (e.g., bond and equity) of green firms. Based on this insight,
we test how investors’ attention to climate change affect green firms’ credit-equity market
integration and we explore the endogenous role of firms.

Two markets are integrated means that there is no cross-market arbitrage opportu-
nities ( , ). Thus, during times of close investor attention to climate
change, more investors devote to the green firms, driving equities and bonds in the same
direction. As a result, arbitrage opportunities are driven away, leading to higher market
integration. Based on this rationale, we want to test the following hypothesis

Hypothesis 1. Market integration between equities and bonds of green firms is stronger
when investors’ attention to climate change is greater.

Besides, green attention will change green firms’ investment and finance decisions,
which will further affect the market integration between equities and bonds of green
firms. We then look at the response of green firms to green attention. Specifically, we
want to check the following hypothesis

Hypothesis 2. Green firms adjust their capital structure and investment decisions when
there are high green attentions.

Furthermore, we investigate how the reaction of green firms affects the market inte-
gration of green firms between credit and equity market.

Hypothesis 3. The effect of green attention on market integration is more substantial

and more persistent for those green firms that react to the green attentions.
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To test the hypotheses, we first define the green firms as the ones with last year’s En-
score larger than the median level. We also test hypotheses based on alternative measures
such as the MSCI Environmental scores (E-score). To measure the green attention, we
use Google Search Volume with the keyword "Climate Change” in the U.S. The market
integration measure we use follows ( ), which intuitively captures the
price discrepancy in CDS and the stock market.

The results show that indeed green attention increases the market integration between
credit and equity market of green firms. To explore the underlying mechanism, we in-
vestigate the channel through the liquidity.! We find that when investors have greater
attention on climate change, liquidities of both stock and bond markets, as proxied by
the bid-ask spread, increase for the green firms relative to the brown firms. This finding
suggests when a higher search volume of climate change brings more tradings in both
credit and equity market.

More importantly, there’s the endogenous role of Green firms in the mechanism. Green
firms’ capital structure and investment decision change with green attention. There are
very few papers discussed the endogenous role of firms in market integration. This paper
tries to fill the gap in the literature. In addition, this paper attempts to answer whether
high green attention is good for green firms in the short-term and long run.

The rest of the paper consists of the following parts: in the first section, we review
the literature, the second section introduces the data and the construction of measures,

the third section describes the results and discuss, and the last section concludes.

2.2 Literature

This paper contributes to several strands of literature. First, it is related to the growing
studies that examine investors’ beliefs about climate change and their reactions. For
example, ( ) find that people increase attentions to global warming when
experiencing abnormally high local temperature. Retail investors sell carbon-intensive
stocks during these times, leading to a decrease in the returns of carbon-intensive stocks.

Through a survey, ( ) find that institutional investors believe climate
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risk affects their portfolio firms, and many of them take actions to manage climate risk.
Our paper contributes to a better understanding of the link between investors’ beliefs and
moves through an objective channel of market integration.

Second, the paper is related to the strand of literature that investigates the determi-
nants of stock-bond market integration. These determinants include (1) economic uncer-
tainty ( , ); (2) financial market uncertainty (

: ; : ); (3) noise traders ( ) ); (4)
financial constraints and limits of arbitrage: ( , ;

, ; : ); (5) nonfinancial firms: ( ); (6) slow-
moving capital: ( , ; , ); and (7) investor
horizons ( , ; , ). We differ from the
above papers in two aspects. First, they only investigate stock-bond comovement (or
correlation). As discussed by ( ), correlation is not equiva-
lent to integration. For example, if there are more than one pricing factors, two markets
can be perfectly integrated yet not correlated at all. Second, they only focus on stock
market indexes and government bonds. Our paper provides a comprehensive analysis of
firm-level market integration between stocks and bonds. Overall, our paper contributes
to the studies on market integration by showing that investor attention is important to
account for the time variation of market integration

Finally, our paper adds to the literature that discusses the role of liquidity on market
efficiency. ( ) provide evidence that liquidity is an important
factor explaining the cross-section of stock returns. Similarly, liquidity appears to drive
also the returns on corporate bonds ( , ). Liquidity represents
thus a meaningful dimension on which to characterize not only the behaviour of returns,
but also the implied degree of market integration. ( ) also find that the

stock-bond market integration for firms with higher liquidity. In this paper, we confirm the

role of liquidity as the channel through which investor attention affects market integration.
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2.3 Data and Measures

Stock-CDS integration Under the Merton framework ( , ), the stock price
is a call option on firm’s asset value where the strike price is the face value of the debt.
According to the option pricing by ( ), the delta of a call option
is between zero and one. In other words, when the underlying firm’s value increases, the
stock price will also increase, but not as much as that in firm’s value. As a result, the
value of the bond also increases since the firm’s value is the sum of stock and bond values.
This means that the CDS spread and the stock price will always move in the opposite
direction since CDS spread is inversely related to the bond price. Violation of this leads
to arbitrage opportunity for a firm. For example, if both stock price and CDS spread
increase, which means that bond price decrease, the firm can benefit through adjusting
its capital structure, i.e., buying back underpriced security (bond) and issuing overpriced
security (equity).
To measure how often these arbitrage opportunities arise, we follow

( ) to use the Kendall correlation ( : ) between signed stock price and CDS
spread changes. Specifically, the integration measure for firm ¢ during a period with M

days is

S

M—-1 M-t

Liacpsy,apr, >0 — 1

4
Kij = ————r
M(M —1) 1

i

=1
where ACDS], = CDSi(k + 7) — CDS;(k) and AP], = Pi(k + 7) — Pi(k) are the
CDS spread and stock price changes from day k to day k + 7. This measure is ranged
between -1 and 1. xk; = —1 when there is no arbitrage opportunity, in other word perfect
integration. A more positive x; indicates less integrated markets. As an alternative
measure of integration, we also calculate the Pearson correlation between daily stock

price changes and CDS spread changes.

Firm-level greenness indicator We use the environmental pillar score (Datastream
code: ENSCORE) from the Refinitiv (formerly known as Thomson Reuters) Assetd ESG
universe. This database covers around 70% of the world cap with over 450 ESG metrics,

of which 186 most comparable measures are summarized into ten category scores (e.g.,
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emission, human rights, management, etc.) and three pillar scores (environmental, social,
and governance). Refinitiv mainly collects information from public information, i.e., firms’
annual reports, corporate social report (CRS), company websites, etc. There are over 9000
firms in the Asset4 universe as of July 2020.2 The ENSCORE covers three major categories
in terms of firms’ environmental responsibility: emission, innovation, and resource use.
The score ranges from 0 to 100 and is updated annually. Firms with higher scores are
more environmental-friendly. The number of firms with available ENSCORE is expanding

from 925 in 2002 to 3927 in 2019.

Green attention We collect the Google Search Volume (GSV) on the key words Cli-
mate Change and Global Warming as a measure of public attention towards climate
change. This measure is based on real-time search activities for the keywords on the
Google search engine. It’s scaled from 0 to 100. The key advantage of GSV is its flexibil-
ity in terms of both frequencies (from 8 minutes to one month) and granularity (from the
city- to country-level). It’s thus becoming a popular measure of investors’ attention in the
literature ( , : , : ,

: , : , ). We use the GSV in New York
City where the major stock exchanges are located. We believe investor attentions in the
city with exchanges play a stronger role in determining the market integration compared
to the attention of the whole country. 3 ( ) also uses GSV in cities with
exchanges to investigate the effects of green attention on stock returns in a cross-country

analysis.

Stock market liquidity Liquidity for both stock and CDS markets is an important
component that drives the market integration ( , ). We construct
three measures for stock market liquidity for each firm-month observation. They are Roll,
Amihud, and Pzero.

Roll follows ( ) that uses the squared root of negative autocovariance of
stock price changes as a proxy for effective bid-ask spread. It assumes that stock price

change is determined by a serially uncorrelated shock plus the change in trade direction
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multiplied by the spread. If buy/sell is equally likely. Then the effective spread is given

by Roll = 2,/—Cov(AP,, AP,_;). We follow ( ) to
assume that the spread is zero if the autocovariance is negative. This measure is negatively
related to stock liquidity. It only requires the information on stock price and is a valid
measure of liquidity (Roll, ). We calculate roll using daily stock prices for each
firm-month.

( ) come up with another easy-to-construct liquidity measure which mea-
sures the price impact of the trading volume. It is calculated as the average ratio of
absolute daily returns on trading volumes. we calculate Amihud for each firm-month as
follows

|e]

M
Amihud = 10° _—
e x ; Volumey

where 7, is the daily stock return. We only include days with positive trading volumes
and winsorize the measure at 99%. This measure is negatively related to stock liquidity.
Our last stock liquidity measure uses the proportion of days with zero returns following

( ). This is a straightforward and intuitive measure

of liquidity: stocks that are less liquid or have higher transaction cost are more likely to

have zero-return days.

CDS liquidity We follow ( ) to propose two measures of CDS
liquidity. The first one, depth, is based on the number of contributors that provide quotes
on CDS spread to Markit on each day. We take the average number of daily contributors
to get the measure for each firm-month. The higher the depth, the more liquid CDS
market is. The second one is again using the proportion of days with zero CDS spread

changes, Pzero cds. This is negatively related to the CDS market liquidity.

Other control variables Other control variables include the (i) log of market value,
Inmkt, defined as the number of shares outstanding multiplied by the stock price for each
firm-month, (ii) leverage, defined as the ratio of firm’s debt over total assets (Compustat
item (dlc+dltt)/at). This variable is quarterly. Thus we make it the same for months

that belong to the same year-quarter. (iii) eqvol, which is the daily stock return volatility
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in each firm-month.

2.4 Empirical Results

2.4.1 Market Integration and Green Attention

To explore whether the green firm’s equity-credit market integration is related to green

attention, we run regressions based on the specification as below! |

Rit = «a;+%+ fileviy + BaEquol,, + BsLnmeap;; + BaLiquidity;

+65GS‘/1'¢_1 X ENSCOREM + ﬂGENSCOREM + 67GS‘/Z'¢_1 + €t

Where GSV;;—1 x ENSCORLE;; is the variable of interest, firms’ exposure to green
attention. G.SV; ;1 is the google search volume of green keywords (i.e. Climate Change,
Global Warming), and ENSCORE;;, last year’s ENSCORE, captures greenness of the
firm. The higher GSV; ;1 x ENSCORLE;,;, the more green attention the firm gets. The
lag of green attention captures the fact that the market needs time to react to the attention
shock. Following the arguments in ( ), we include the proxies for the
firm’s leverage Lev;,, equity volatility Equol; ., the log of the size of the firm Lnmcap;,,
the liquidity of CDS market (depth and Pzero.) and the equity market (Amihud and
Pzero) as control variables. «; and 7; are firm and time fixed effects. The hypothesis
that the integration of green firms’ credit and equity markets is related to green attention
is examined by the sign and significance of 5.

Table 1 reports the estimation result. Column (1) use Kendall correlation to measure
the Stock-CDS market integration, and column (2) use simple correlation as a measure
of Stock-CDS market integration. The higher the correlation (integ or intege.), the
higher the discrepancy and the lower the market integration. Both (5 are negative and

significant at the significance level of 5%. The result is consistent with the hypothesis

1Google search volume GSV; ;1 is probably collinear with the fixed effects, stata dropped this variable
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that green attention will increase green firms’ stock-credit market integration. Column
(3) and (4) use a dummy to define green firms. The firms who get ENSCORE above the
median of that year’s are green firms (Green = 1). The negativity and significance of the

coeflicient of interest remain the same.

<insert Table 1 here>

2.4.2 Liquidity and Green Attention

Investor attention may have both direct and indirect effects on market integration.
To further investigate the mechanism of green attention’s impact on equity-credit market
integration, now we check the effect of green attention on liquidity. Many studies have
shown that higher transparency ( , : , ) and higher
investor sentiment (Liu, ) increases liquidity in the stock market, which implies there’s
a link between attention and stock market liquidity. We empirically test the relationship
between green attention and liquidity of stock and CDS market. Results shown in Table
2 and 3 suggest that higher green attention lead to higher liquidity in both stock market
and CDS market.

<insert Tables 2 and 3 here>

2.4.3 Liquidity, Green Attention and Market Integration

Table 4 suggests that the CDS liquidity matters a lot for the effects of green attention

on stock-CDS market integration.

<insert Table 4 here>

2.4.4 Capital Structure and Green Attention

This paper tries to dig deeper by checking the firm’s endogenous role in the link of
green attention and stock-credit market integration. We begin by examining whether

green attention affects firms’ capital structure.
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The capital structure measure we use is Lev from COMPUSTAT,

total longterm debt + total debt in current liability

total lagged assets

Figure 1 plots the coefficients of regression of k quarters later’s leverage, vx, on green

attention, where k = 1,2, 3,4, 5, 6.

levi sk = wBsGSVi—1 X ENSCORE; i+ ymlnmkt; ;+v. ENSCORE; i +7,GSV i1 +¢€iy

<insert Figure 1 here>

The coefficients of interest are all positive and significant. It indicates that green

attention increases the ratio of debt.

2.5 Conclusion

This paper investigates how investor attention affects the credit and equity market
integration by looking at the endogenous role of firms. We find that when there’s greater
attention on topics related to climate change, the firms with high ENSCORE, the green
firms, have more integration between credit and equity markets. When investors have
close attention on green topics, they tend to trade more in green firms’ stocks and bonds
and bring liquidity to both markets. Moreover, since the financing costs change due to
the change of liquidity, green firms tend to adjust their capital structure and investment

decisions. But this is not necessarily good for them in the long run.
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2.6 Tables and Graphs
Tables
Table 1: Market Integration and Green Attention
(1) (2 (3) @)
integ integ_corr integ integ_corr
enscore X L.GSVny_ cc -0.0000274*** -0.0000352***
(-3.68) (-3.44)
lev -0.112* -0.156* -0.106* -0.136*
(-1.82) (-1.85) (-1.77) (-1.65)
Inmkt 0.0250* 0.0246 0.0264** 0.0261
(1.94) (1.39) (2.09) (1.50)
eqvol 0.00210 0.000340 0.00193 -0.000207
(0.47) (0.06) (0.44) (-0.03)
pzero__cds -0.600*** 0.0272 -0.594*** 0.0379
(-9.65) (0.32) (-9.55) (0.44)
depth -0.00724*** -0.00930*** -0.00667*** -0.00857***
(-3.02) (-2.83) (-2.82) (-2.64)
pzero 0.128 0.285 0.0820 0.215
(0.91) (1.48) (0.59) (1.13)
amihud 0.00884 0.0114 0.00986 0.0115
(0.79) (0.74) (0.94) (0.79)
roll 0.000141 0.00479 0.000888 0.00578
(0.04) (1.00) (0.26) (1.22)
enscore 0.000860* 0.00104
(1.76) (1.54)
green X L.GSVny_ cc -0.00155*** -0.00176***
(-3.86) (-3.19)
green 0.0563*** 0.0597**
(3.03) (2.34)
Firm FE Yes Yes Yes Yes
Year-Month FE Yes Yes Yes Yes
Observations 14098 14098 14365 14365
R? 0.207 0.204 0.207 0.205
T statistics are reported in parentheses. *, **, and *** indicate statistically different
from zero at the 10%, 5%, and 1% level of significance, respectively.
Table 2: Liquidity and Green Attention
Stock Liquidity CDS liquidity
(L) (2) (3) (5)
amihud pzero roll pzero__cds
enscore X L.GSVny_cc  -0.00000825 -0.000000421 -0.0000110 0.000163*** -7.41e-08
(-1.58) (-1.11) (-0.77) (-0.08)
enscore -0.00114*** 0.0000442* -0.00147 -0.0166*** 0.000126*
(-3.39) (1.81) (-1.58) (-11.46) (1.90)
Constant 0.329*** 0.00755*** 0.846*** 6.353*** 0.00254
(22.58) (7.12) (21.05) (99.23) (0.86)
Firm FE Yes Yes Yes Yes
Year-Month FE Yes Yes Yes Yes
Observations 18636 18636 18755 15816
R? 0.776 0.122 0.158 0.285

T statistics are reported in parentheses. *, ** and *** indicate statistically different from zero at the
10%, 5%, and 1% level of significance, respectively.
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Table 3: Liquidity and Green Attention

Stock Liquidity CDS liquidity
(1) (2) (3) (4) (5)
amihud pzero roll depth pzero__cds
green X L.GSVny_ cc -0.000862*** -0.0000183 -0.000269 0.00721*** 0.0000187
(-2.77) (-0.87) (-0.34) (5.78) (0.35)
green 0.0491*** -0.000156 -0.0159 -0.186*** 0.000507
(3.58) (-0.17) (-0.45) (-3.37) (0.21)
Constant 0.289*** 0.00958*** 0.771*** 5.724*** 0.00795***
(54.89) (26.81) (56.67) (264.07) (8.31)
Firm FE Yes Yes Yes Yes Yes
Year-Month FE Yes Yes Yes Yes Yes
Observations 19238 19238 19454 18003 16211
R? 0.790 0.127 0.158 0.804 0.287

T statistics are reported in parentheses. *, ** and *** indicate statistically different from zero at the
10%, 5%, and 1% level of significance, respectively.
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Table 4: Liquidity, Green Attention and Market Integration

(1) (2) (3) (4)

integ integ corr integ integ corr
enscore X L.GSVny__cc -0.000000675 -0.00000146
(-0.06) (-0.10)
enscore X L.GSVny_cc x amihud 0.00000623 0.0000123 0.00000688 0.0000134
(1.05) (1.50) (1.16) (1.64)
enscore X L.GSVny_ cc x depth -0.00000359***  -0.00000453***  -0.00000270***  -0.00000367***
(-3.44) (-3.17) (-3.12) (-3.08)
lev -0.112* -0.159* -0.114* -0.161*
(-1.83) (-1.88) (-1.85) (-1.91)
Inmkt 0.0243* 0.0248 0.0257** 0.0263
(1.88) (1.39) (1.99) (1.48)
eqvol 0.00231 0.000701 0.00225 0.000649
(0.52) (0.11) (0.51) (0.11)
pzero_ cds -0.602*** 0.0248 -0.600*** 0.0272
(-9.69) (0.29) (-9.66) (0.32)
depth 0.000578 0.000705 -0.00135 -0.00128
(0.18) (0.16) (-0.45) (-0.31)
pzero 0.119 0.270 0.119 0.271
(0.85) (1.40) (0.85) (1.40)
amihud -0.000844 -0.00696 -0.00180 -0.00848
(-0.06) (-0.36) (-0.13) (-0.44)
roll 0.000256 0.00496 0.000228 0.00490
(0.07) (1.03) (0.07) (1.02)
enscore 0.000583 0.000657
(1.18) (0.97)
green X L.GSVny_ cc -0.000703 -0.000631
(-1.41) (-0.92)
green 0.0267 0.0152
(1.27) (0.52)
Firm FE Yes Yes Yes Yes
Year-Month FE Yes Yes Yes Yes
Observations 14098 14098 14098 14098
R? 0.208 0.205 0.208 0.205

T statistics are reported in parentheses. *, ** and *** indicate statistically different from zero at the
10%, 5%, and 1% level of significance, respectively.
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Figure 1: Leverage and Google Search Volume
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Chapter 3

Investor Protection and Debt

Structure

This paper aims to empirically test the predictions of ( ).

3.1 Idea stage

. ( ) interprets the pledgeability of cash flows as a proxy for
investor protection, which has been shown to shape international financing patterns.
o Alternatively, the pledgeability of cash flows can also be interpreted as the belief of

creditors
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