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Abstract

Online businesses have been surging worldwide during the past decade, especially during
the recent COVID-19 epidemic. However, the market share of online real estate transactions
is still limited, mainly due to the information-asymmetry problem. In this study, we manu-
ally collect data on online judicial housing auctions in China, which is currently the largest
online real estate market globally, and investigate how information disclosure facilitates real
estate transactions. The empirical results suggest that disclosing better quality information
online can attract more potential buyers. In particular, providing more comprehensive infor-
mation such as professional appraisal reports or videos of the property can help to convert
buyers’ initial interests into completed transactions and higher sales proceeds. The positive
effects of information are particularly strong when combined with offline services, in a more
mature online market, and for low-value properties. We also provide preliminary analysis
of factors affecting online-information-disclosure quality from both the macro and micro
perspectives. We also provide preliminary analysis of factors affecting online-information-
disclosure quality from both the macro and micro perspectives.
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Introduction

The past decade has witnessed the surge of online business worldwide, especially
in the online retail sector.! The literature highlights several major advantages of
online business, such as lower transaction costs (Alba et al., 1997; Childers et al.,
2001; Gallino & Moreno, 2014), lower price-adjustment costs, and lower price
dispersions on the seller side (Brynjolfsson & Smith, 2000), and higher quality
and efficiency of decision-making on the buyer side (Haubl & Trifts, 2000). The
real estate market is well known for high search and transaction costs for both buy-
ers and sellers (Wheaton, 1990; Genesove & Han, 2012), which, in theory, implies
a great potential for online real estate market platforms. In practice, the online real
estate market’s development still lags behind most other major markets. To our
knowledge, no purely online-based property marketplace exists in China or other
major economies besides the online judicial housing auction market analyzed in
this paper.

Despite the proliferation of online property portals, most real estate transactions
are still conducted with a combination of an online listing, offline visits, and bargain-
ing. In this paper, we provide insights on the feasibility of an online-only real estate
market, using the empirical evidence from China’s online judicial housing sector as
an example. We focus on whether and to what extent the information disclosure on
the online platform can help mitigate the information-asymmetry problem in the real
estate market and facilitate online transactions.

The real estate asset market is one of the few sectors where the share of online
transactions is still tiny. An increasing number of online real estate platforms
have developed in major economies, such as Zillow and Redfin in the US and
Lianjia and Anjuke in China. However, these online platforms only serve to cir-
culate listing units’ information and attract potential buyers with initial interests.
In most cases, an interested buyer still needs to contact the agent or seller to
arrange onsite inspections of the property and have intense face-to-face negotia-
tions with the agent/seller, instead of completing the whole transaction process
online. One essential challenge in the development of a direct online real estate
transaction platform comes from the substantial information-asymmetry problem
in the real estate market (Cramton, 1984; Garmaise & Moskowitz, 2003; Wit &
Klaauw, 2013; Kurlat & Stroebel, 2015). Due to the high heterogeneity of real
estate properties, relying solely on online information to get an adequate under-
standing of the property and judging how the property meets her preferences is
difficult for a buyer. The combination of the high value of a real estate property
and the complexity of property-rights issues further exaggerates the information-
asymmetry problem, making the online transaction of real estate properties less
feasible.

' According to the statistics by eMarketer, a leading analysis company on global online business, the

GMV (gross merchandise value) of Taobao and Tmall in China, the world’s top two online retail plat-
forms, reached 515 billion and 432 billion US dollars, respectively, in 2018, followed by Amazon with
344 billion US dollars. As an extreme case, on November 11, 2019, the so-called Online Shopping Fes-
tival in China, the aggregated GMV of Taobao and Tmall exceeded 268 billion yuan RMB (about 38 bil-
lion US dollars) within one day setting a new world record.
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The leading online real estate platforms worldwide have made considerable
efforts to overcome the information-asymmetry problem and promote the fea-
sibility of online real estate transactions. Several new technologies have been
adopted to provide more comprehensive property-related information on online
platforms, such as 3D scanning, virtual and augmented realities (VR and AR),
and drones (Ullah et al., 2018). The recent COVID-19 epidemic led to a new
round of attempts to promote online real estate transactions in the industry. Due
to the public health requirements of home isolation and social distancing during
the epidemic, arranging onsite inspections or face-to-face discussions has been
less feasible for buyers, which makes online real estate transactions more attrac-
tive. For instance, Zillow introduced pre-recorded video tours, 3D home tours,
and live video walkthrough services. Redfin also launched video-chat tours in
which a local agent visits the house in person and tours live with the client. One
can expect that these efforts would also exist after the epidemic or even trigger
the emergence of the online real estate market. However, from an academic per-
spective, few studies have been conducted to identify the challenges and/or direc-
tions of future efforts in developing online real estate transactions, mainly due to
the lack of related data.

This study uses online judicial housing auctions in China to investigate how
online information disclosure can help facilitate online real estate transactions.
The online judicial auction sector started to develop in China in 2012. Since
January 2017, all the judicial auctions in mainland China must be implemented
on the designated online platforms, with over 40% of the execution properties
as dwelling units. Due to the constraints associated with execution properties,
in most cases, potential buyers cannot make an onsite inspection of the unit.
Additionally, an interested buyer will not directly negotiate or bargain with the
seller (i.e., the court); by contrast, all interest buyers compete via an online Eng-
lish auction. Thus, such online judicial housing auctions can be perceived as a
representative type of online real estate transaction. During the sample period
of 2017-2019, 215,559 dwelling units were listed on the “Taobao online judi-
cial auction” platform, the largest designated online judicial auction platform
in China. Over 65% of the listed units were sold, making it the world’s largest
online real estate platform.

We manually collect information on the first auctions of the 215,559 dwelling
units listed on the Taobao platform. Most importantly, for each auction, we iden-
tify whether the court provides each of the 14 information items on the webpage:
one video, one package of photos, three attached files, and nine text information
items on physical attributes and property rights. Meanwhile, we collect the num-
ber of buyers setting reminders, which serves as the proxy for buyers attracted with
initial interests, and the number of registered bidders, which serves as the proxy of
actual participants. We can also observe whether the auction resulted in a successful
transaction and, if so, the transaction prices. Thus, we can empirically investigate
whether and how online information disclosure helps attract buyers to participate in
online real estate auctions and the final impacts on auction outcomes. One potential
endogeneity concern is that information may be released selectively: the court offic-
ers may intentionally release more information associated with attractive attributes
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and, by contrast, hide some less attractive attributes. To rule out this effect, we only
use the units handled by officers who always release exactly the same information
for each case they handle. In our sample, the information disclosure pattern is there-
fore exogenously determined by the court officers’ (consistent) personal styles and
independent of property characteristics. We also construct an index to quantitatively
measure each unit’s information-disclosure quality and provide a preliminary analy-
sis of the major factors affecting the online-information-disclosure quality during
the sample period.

The paper offers three major findings: First, disclosing more and higher-quality infor-
mation online can significantly help attract more potential buyers. In particular, the effect
of online information disclosure is substantially larger in attracting actual participants
of the online transactions (i.e., registered bidders) than in attracting initial interest (i.e.,
potential buyers setting reminders). The results also reveal that buyers focus on different
information items in various stages: the eye-catching and less time-consuming informa-
tion items such as photos can help attract initial interest; but when buyers need to make
a more serious purchase decision, they will rely more on more comprehensive informa-
tion sources such as videos or professional appraisal reports. We also provide evidence
that the positive effect in attracting buyers can be finally converted to a higher success
probability and a lower discount rate of the auction. Second, we discover a higher prob-
ability of online real estate transactions in some specific situations. The online platform
could be more effective when combined with offline services, in a more mature online
market, or for lower-value properties. Finally, we find evidence that the sellers (i.e., court
officers) have realized the importance of online information disclosure. The information
quality tends to increase when the court officer has more experience in handling online
judicial housing auctions, consistent with the pattern of “learning by doing.”

This study speaks directly to the growing literature on the efficiency of online
markets (Alba et al., 1997; Degeratu et al., 2000; Ansari & Mela, 2003; Zhang &
Krishnamurthi, 2004; Robinson et al., 2007; Zhang & Wedel, 2009; Wang et al.,
2014; Aguirre et al., 2015; Li & Lo, 2015; Lin et al., 2016). Most of the existing lit-
erature focuses on the well-developed online retail sector. To the best of our knowl-
edge, we provide the first empirical analysis in the context of the online real estate
market. Our empirical results reveal the effect of online information disclosure on
attracting potential buyers in the housing sector. We also highlight some guidelines
for the future development of the online real estate sector.

We also contribute to the rich literature on the impact of information on transaction
participants (Tellis & Weiss, 1995; Chandy et al., 2001; Terui et al., 2010; Bertrand
et al., 2010; Bertrand & Morse, 2011). The following three contributions are espe-
cially noteworthy. First, whereas most studies on this topic mainly rely on lab or field
experiments, we provide empirical evidence based on field data. Second, we provide
some of the first empirical evidence in the real estate market. Finally, we highlight that
information’s role changes with the stage of market participants’ decision-making.

The paper proceeds as follows. Section 2 describes the institutional background
of China’s online judicial housing auction sector. Section 3 introduces the data
and the empirical strategy. Section 4 presents the main empirical results on the
effect of information disclosure on judicial auction outcomes. Section 5 provides
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a preliminary analysis of the macro-level pattern and micro-level factors affecting
information disclosure quality. Section 6 concludes the paper.

Online Judicial Auctions in China

Similar to most other countries, the judicial auction in China is the work that the
court publicly deal with the debtor’s property according to the compulsory execu-
tion procedure in civil cases, so as to pay off the creditor’s debts. The foreclosed col-
lateral of bank loans contributes to a large portion of the execution properties,” with
the remainder from condemned properties of criminal cases. Table 9 in the Appen-
dix provides a breakdown of the execution properties by asset type, using the online
judicial auctions on the Taobao platform as an example. The real estate properties
account for 84.2% of all execution properties, with over half from the housing sec-
tor. By law, all individuals and institutes, both in China and abroad, are qualified to
bid for the execution properties. Similar to the foreclosure housing market in the US
(Clauretie & Daneshvary, 2009; Mian et al., 2015), we can reasonably expect that
both homebuyers for living purposes and investors are active in the market. Never-
theless, no official information is available on the buyer side of the judicial housing
sector in China.

One unique feature of the judicial auctions in China, including the judicial hous-
ing sector, is the prevalence of online auctions. As a critical measure to improve
judicial auctions’ transparency and efficiency, the Chinese government has imple-
mented a series of policies to promote online judicial auctions during the past dec-
ade. In February 2012, the Supreme People’s Court, China’s highest court, estab-
lished the official website of judicial auction information disclosure,® which provides
the first signal of introducing the online service to the judicial auction sector. All
local courts are required to release the announcement of each judicial auction (either
online or offline) on this website, including the information about the execution
property. Then, two local courts in Zhejiang province jointly implemented the first
online judicial auction on Taobao, the leading e-commercial platform in China, in
July 2012. On August 31, 2012, the Amendment of the Civil Procedure Law became
effective, which legally permits courts to implement online judicial auctions, and
triggered the emergence of this new sector around the country. As a milestone in
the development of the online judicial auction sector, the Supreme People’s Court
issued the “Provisions on Several Issues Concerning the Online Judicial Auction by
People’s Courts” (Judicial Interpretation No. 2016-18; “Provisions on Online Auc-
tion” for short hereafter) on August 2, 2016.* As an essential part of the document,
since January 2017, all the judicial auctions in mainland China should be conducted

2 No official statistics are available on the breakdown of execution properties in China. For the housing
sector, we can take the data from the Taobao platform as an example. Among the 87,661 housing units
with mortgage information disclosed, 79,127 are foreclosed collateral of mortgage loans, accounting for
90.26%.

3 https://www.rmfysszc.gov.cn.

4 http://www.court.gov.cn/fabu-xiangqing-24391.html.
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Fig. 1 The typical online judicial auction process. This figure visualizes a typical process of online judi-
cial auctions in China during the sample period

online only based on the officially authorized online platforms. The document also
includes detailed requirements on the online platforms and the procedures of online
auctions. Since then, the online judicial auction market has been rapidly developing
around China. We thus adopt January 2017 as the starting point of the sample period
in the empirical analysis.

Figure 1 depicts the standard procedures of an online judicial auction. At most
three attempts are made to auction off a property (or a pack of multiple properties).
The first auction of the property follows the procedures of a conventional English
auction. As the auctioneer, the court will first set a starting price open to all the
bidders. If more than one bidder accepts the starting price, they will compete by
bidding higher prices online within a designated period (24 h in most cases). A
delaying mechanism is embedded in the bidding process. When a new bid is placed
within five minutes before the designated ending time, the ending time will be auto-
matically extended by five minutes after the last bid. In other words, the bidding
process will only stop if no new bids are made within five minutes before the ending
time. Such a delaying mechanism can help avoid the potential impacts of so-called
snipers (a bidder who submits a bid in the closing moment of an auction hoping to
win at the minimal cost added). The highest bidder wins the competition and has
to purchase the property at the final bidding price. If no bidder accepts the starting
price, the first auction fails, and the court will implement a second auction for the
same property within 30 days. The second auction follows the same procedure as the
first auction, the only difference being that the starting price is typically 20% lower
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than in the first. If the second auction fails as well, a last sell-off attempt is made.’
The court will re-list the property on the online platform for 60 days, using the start-
ing price of the second auction again. The first buyer accepting this price will get the
property. If the sell-off attempt also fails, no further attempts are made.

This study mainly focuses on the information-disclosure arrangements associ-
ated with the above procedures and their outcomes. Here, we adopt the first auc-
tion as an example, whereas the arrangements are similar for the second auction
and the sell-off attempt. For a specific execution property, the court will randomly
appoint one of its officers to handle this online judicial auction®. The officer will col-
lect the information on the property herself via, for example, onsite visits and due
diligence’. As required by the Supreme People’s Court, she also needs to appoint
a professional third-party appraiser to provide an appraisal price for the property.
The appraisal price is expected to reflect the property’s market value and serve as
the benchmark for the starting price. After all the preparations, the court will issue
an official announcement for the auction on both the online auction platform and the
Supreme People’s Court’s official judicial auction information-disclosure website.
The auction announcement includes the name and a brief description of the execu-
tion property, the designated online platform for the auction, the starting (which is
typically about 30 days after the announcement) and ending times of the auction, the
starting price and appraisal price, and a series of auction rules. More detailed infor-
mation on the execution property will also be simultaneously listed on the online
auction platform.

Figure 2 provides an example of a representative listing webpage for an online
judicial auction of a dwelling unit, including almost all the information that a poten-
tial buyer can access on the execution property and the online auction. Besides
the brief description in the announcement, buyers can visually observe the house
through a video and a few photos. Moreover, the related files, the detailed physical
attributes, and property-rights information are also provided in the property descrip-
tion. The online information is all free and open to the public; in other words, no
one can access more online information from the webpage by paying extra money or
owning the purchasing priority.

> Before January 2017, a third auction occurred between the second auction and the sell-off stage.

The procedures of the third auction are consistent with the first and second auctions, with the starting
price about 20% lower than in the second auction. This arrangement was abolished in the “Provisions on
Online Auction.”

® The judicial system in China has long promoted random assignment of cases to ensure the impar-
tiality and objectivity of justice. Quite a lot of courts have designed their own procedures to randomly
assign cases to officers like Tianjin in 2012 (http://www.chinapeace.gov.cn/chinapeace/c25056/2012-08/
24/content_11892031.shtml), Beijing in 2013 (https://news.sina.com.cn/c/2013-08-28/020528063574.
shtml?sinatracker=tao123_index), Chongqing in 2017 (https://cqfy.chinacourt.gov.cn/article/detail/2017/
08/id/2986103.shtml), and so on.

7 According to the “Provisions on Several Issues Concerning the Online Judicial Auction by People’s
Courts” (http://www.court.gov.cn/fabu-xiangqing-24391.html), the court should be responsible for the
collection and listing of the execution property’s information. We randomly selected an officer from each
province and phone-interviewed them about the information collection process. According to our inter-
view, in practice, the specific information-related work is undertaken by the appointed officer herself.
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Fig.2 An example of the listing webpage for an online judicial auction. This figure shows a representa-
tive example of a dwelling unit’s online judicial auction listing webpage (sf-item.taobao.com/sf_item/
587646539573.htm). The core information parts that we focus on are all displayed and marked

Three arrangements are noteworthy here. First, the Supreme People’s Court only
puts forward some online-information-disclosure principles in the “Provisions on
Online Auction”, instead of detailed stipulations of information contents or formats.
Thus, the information provided on the website is largely determined by the officer,
which provides considerable variations for us to investigate the effect of information
disclosure on auction outcomes. Second, the courts will not arrange onsite inspections
for potential buyers. For each unit, its detailed address, including both the commu-
nity’s name and the room number, is released publicly on the website. However, inter-
ested buyers typically will find it difficult to inspect the dwelling units themselves due
to the potential seal-up conditions or tenants still occupying the units. Moreover, if
the unit is part of a gated community (which is prevalent in China), the buyers cannot
enter the community either. The buyers could turn to professional agents for offline
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services, but the agents face the same difficulties when attempting onsite inspections.
In sum, it is typically infeasible for potential buyers to collect valuable offline infor-
mation. In other words, the online platform is the dominant, if not only, channel for
interested buyers to collect property-related information. Third, with emerging online
judicial auctions, in some cities, professional agents provide related offline services,
which mainly help solve the post-transaction property transfer problems®. The online
auction platform (instead of the court) will automatically match available local offline
services with the online judicial auction and provide the service links on the webpage.
We also collect information on the availability of such offline services for each online
judicial auction and investigate their effects in the empirical analysis.

During the listing period (i.e., the period between the announcement and the start
of the auction, usually more than 30 days), all individual and institutional buyers can
visit the webpage and contact the officer for inquiries. The information provided by
officers in response to inquiries is, in most cases, identical to data already offered on
the webpage’. The listing webpage also records and publicly reports a few indicators
of the potential buyers’ behaviors, and we mainly focus on two indicators in the fol-
lowing analysis. First, if a potential buyer is interested in the property, she can sign
up for an automatic reminder when the auction is ready to start. No cost is involved
in setting this reminder, so we expect that most potential buyers with an initial inter-
est in the property will use it. Therefore, in the following empirical analysis, we
adopt the number of potential buyers setting reminders as the proxy for the outcome
in attracting initial interest. Second, a buyer needs to register if she plans to bid in
the auction formally. For the registration, she needs to complete a detailed form
and, more importantly, transfer a substantial deposit to the court, which typically
amounts to 5-20% of the starting price.'? Accordingly, we can reasonably expect
that a potential buyer would only register when she has a real intention to participate
in the bidding process. We thus adopt the number of registered buyers to reflect the
achievement in attracting actual participation.

Data and Empirical Strategy

Data

We manually collect the data from the housing sector of the website of “Taobao
online judicial auction” (sf.taobao.com), which is the first and currently largest

8 Theoretically, the offline services include onsite inspections and post-transaction property transfers.

However, according to our survey by reaching out for offline services, the agents can hardly take inter-
ested buyers to enter the units or provide additional information. In other words, the role of offline ser-
vices actually focuses on property transfer.

® We randomly select a property from each province and make telephone inquiries. We find that the
inquiry just provides the same information as the online webpage.

10" The winner of the auction can use the earnest money as part of her payment. For other failed bid-
ders, their registration will be cancelled, and the earnest money will be refunded immediately after the
auction. If the failed bidders want to join other new auctions, they need to re-register and pay the earnest
money again.
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online judicial auction platform in China.!! Between January 2017 and October
2019, the platform had 215,599 dwelling units listed from all the 293 cities across
the country. We then cleaned the raw data via the following procedures. First, we
excluded properties with priority buyers.'? Second, we also excluded dwelling units
included in multiple-property packs. These procedures resulted in the exclusion of
15,196 units. The full sample includes 200,403 dwelling units for our analysis.

Figure 3 shows the units’ monthly distribution according to the ending time of
their first auctions. The market witnessed a continuous and rapid development dur-
ing the sample period, from an average monthly volume of 3,958 units in 2017 to an
average monthly volume of 7,074 units in the first ten months of 2019. A significant
seasonality also exists. The courts would typically list more units in the last months
of a year. One possible explanation is that courts need to meet some specific annual
targets in dealing with the execution properties, and thus have a higher incentive at
the end of a year to reduce the number of unsold or unlisted execution properties.
Figure 4 depicts the province-level distribution of the aggregated number of units
during the sample period. Zhejiang province has 23,323 units, which account for
the largest fraction of 11.9%, followed by Jiangsu and Henan provinces. Generally,
provinces with more auction units are concentrated in the eastern region.

As shown in Table 1, because all the dwelling units in the sample were listed in
a first auction, the data include information on 200,403 first auctions, with 88,133
successful transactions. Most of the properties that were not sold in the first auc-
tions entered the subsequent stages'®: 92,842 properties were listed in their second

1" So far there, China has five officially authorized online judicial auction platforms. No official sta-

tistics are available on the market share of these five platforms. We provide a preliminary analysis in
Table 10 in the Appendix. The 90% market share occupied by Taobao may indicate the potential monop-
oly, which does not affect our research analysis.

12 Priority buyers refer to people who enjoy the priority right over others to purchase. When a priority
buyer offers the same price as another buyer during the bidding process, the priority buyer wins. For
dwelling-unit auctions, priority buyers typically refer to the tenants or co-owners of the property.

13" In most cases, the properties that did not enter the subsequent stages were disposed of in ways other
than auctions.
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Zhejiang 23,323
Guangdong 18,667
Henan 17,612
Jiangsu 16,987
Shandong 14,672
Guangxi 9,604
Sichuan 9,496
Fujian 9,490
Chongqing 8,719
Hunan 8,099
Heilongjiang 7,350
Jiangxi 5,666
Anhui 5,216
Neimenggu 5,033
Jilin 4,425
Hubei 4,402
Yunnan 4,216
Liaoning 4,197
Guizhou 3,886
Shanxi 2,921
Hebei 2,614
Shanxi 1,865
Tianjin 1,494
Ningxia 1,322
Beijing 1,219
Shanghai 949
Gansu 939
Xinjiang 726
Hainan 496
Qinghai 359
Xizang | 5
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Fig.4 The province distribution of online judicial auction units. This figure visualizes the provincial dis-
tribution of online judicial dwelling units from January 2017 to October 2019

Table 1 Breakdown of the execution properties by stages

Total Success Failure
Number Proportion Number Proportion
First auction 200,403 88,133 43.98% 112,270 56.02%
Second auction 92,842 39,255 42.28% 53,587 57.72%
Sell-off 21,285 8,150 38.29% 13,135 61.71%

This table shows the auction numbers and the distribution of auction results in each stage

auctions, with 42.3% (39,255 properties) being successfully sold; 21,285 properties
were listed in the sell-off stage, with 38.3% (8,150 properties) being successfully
sold. In this study, we mainly focus on information disclosure and its effects on the
first auctions for two reasons. First, there could be quality bias with the samples in
the following two stages. Second, in 99.7% of all the cases, the court will duplicate
the information of the first auction for the second auction and sell-off attempt. In the
remaining 0.3% cases, only minor information changes are made. In other words, the
latter two stages provide very little additional information.

For each dwelling unit and its first auction, we collect information on its basic
auction characteristics, information disclosure, and outcomes from the webpage
(Fig. 2 as an example). The auction-related characteristics include the listing time,
starting time, and ending time of the first auction. We then calculate the length of
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the listing-period variable, exposure time, as the number of days between the list-
ing time and the starting time of the auction. We also collect the appraisal value
(appraisal price) as the proxy for the market price. Additionally, we identify the
name of the court and the officer who handles the auction.

The information-disclosure condition is our primary interest in the empirical
analysis. The information variables can be classified into visual information, file
information, and text information. The visual information consists of the video and
photo. The platform requires a minimum number of one photo and a maximum
number of five. Video is not compulsory, and one video at most can be included. We
record whether a video is available as the video dummy variable video and whether
the number of photos reaches five as the photo dummy variable Sphoto (i.e., the
counterfactual of the photo dummy is that the website only provides one to four
photos).

The file information refers to the official documents attached to the webpage. We
measure the degree of file-information disclosure by the variable file num, which
indicates the number of file types. The file types include the appraisal report, legal
document, and property-rights certificate. We identify the existence of each type
according to the file title.

The text version of the property description on the webpage contains physical
attributes and property-rights information. These two categories’ disclosure degrees
are measured by the information item numbers, phy num and right num, respectively.
Physical attributes refer to the physical characteristics, including the area, age, floor,
type, and decoration of the house. Property-rights information reflects the unit’s
property-rights conditions, which consist of the right-limit condition (mortgage, seal
up, and co-owner condition), with or without a key, the right source of the house,
and the kind of certificate. We develop a text-analysis method for each category to
determine whether the description contains a designated item.'*

The outcome of the listing process is measured from two perspectives. The first
perspective reflects the direct effect of online information disclosure in attract-
ing potential buyers, including the number of reminders and of registered bidders,
which are explicitly presented on the webpage as Fig. 2 shows. We adopt the natu-
ral log of the number of reminders (In(reminder)) as the proxy of potential buyers’
initial interest in the unit, and the natural log of the number of registered bidders
(In(registration)) as the indicator of actual transaction participation'®. The informa-
tion disclosure can be perceived as achieving a better outcome if it attracts more
potential buyers, especially more actual participants. As for the second perspective,
we have two variables on the auction outcomes. The dummy if success indicates
whether the auction is a success or a failure. The variable discount rate quantita-
tively measures the ratio of the transaction price to the appraisal price (i.e., discount

14 For each information item, we list a series of related keywords and use them to determine the exist-
ence of the item.

15 'We use the natural logs of the number of reminders and the number of registered bidders instead of
their original levels, because the original levels of these two variables are both severely right-skewed.
The histogram distributions of the number of reminders and the number of registered bidders in the full
sample are shown in Fig. 7 in the Appendix.
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rate=1 — transaction price | appraisal price) for successful auctions. The informa-
tion disclosure can be perceived as achieving a better outcome if the auction is suc-
cessful, especially with a lower discount rate (i.e., a higher transaction price).

The definition and summary statistics of the major variables are listed in Table 11
in the Appendix. In the full sample, nearly 20% of properties provide a video, and
nearly 80% of properties have five uploaded photos. The average file-type number
is 0.56. On average, the property description provides information on 2.19 items on
physical attributes and 2.20 items on property rights. On average, the number of
reminders is 2.95 in the natural log (19.14 in the absolute number), and the number
of registrations is 0.78 in the natural log (2.17 in the absolute number). The prob-
ability of success in the first auctions is 44.0%, and the successfully transacted prop-
erties have an average discount rate of 0.9%.

Empirical Strategy

In this study, we mainly focus on how information disclosure on the online platform
helps attract potential buyers and its effect on the auction outcomes. For this pur-
pose, we introduce the micro-level data of the first auctions of the dwelling units,
and the main specifications are as follows:

yi = B Xinformation; + y X control; + a;, + ¢, e))

P(if success; = 1|information;, controli) = ®(f X information; + y X control;)

(2)
where Eq. (1) adopts the OLS model and Eq. (2) adopts the binary probit model;
@(-) is the cumulative distribution function of standard normal distribution. y, refers
to the outcome variable for dwelling unit i, which is located in district j and trans-
acted in period ¢. The outcome variables include the number of reminders, the num-
ber of registered buyers, and the discount rate for successful auctions. ifsuccess;
refers to the dummy indicating whether the auction is a success or a failure.
information; refers to the vector of information disclosure variables. control; refers to
a series of control variables'® that depict other transaction features of the property.
The county-year-month fixed effects, a, control for the district-specific time trend
at year-month ¢ of district j. €; is the error term that is two-way clustered at the dis-
trict and year-month levels (Cameron & Miller, 2015).

One potential problem in Egs. (1) and (2) is that the information disclosure might
be endogenously determined. For instance, the officer may be willing to release
more information on the listing webpage for a more desirable dwelling unit. By
contrast, she may intentionally hide some less attractive attributes of a unit. Such

16 The control variables include the number of days from announcement to the end of auction (exposure
time) and its square, the dummy if the right-limit information is listed and the house has a right limit
(with right limit), the dummy if the locations of the house and the court are not in the same city (diff
city), the dummy if the court has allocated a single bank account for this case (account), and the dummy
if there a “Loan available” tag is on the webpage (loan tag).
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behaviors, if they exist, will lead to an overestimate of the effect of the information
disclosure on the number of buyers attracted or the auction outcome. We use the
officers’ personal styles of information releasing to mitigate such a potential endog-
enous problem. More specifically, we first select the officers who provide informa-
tion in a consistent format within all the online judicial auctions she handled during
the sample period. Therefore, the information disclosure is purely determined by the
officer’s own custom instead of any property-level characteristics; in other words,
the officer will stick to the same list of information items when collecting and releas-
ing information, no matter how valuable or desirable the property is. Following this
strategy, we only include first auctions which are: (1) it is handled by an officer with
such a time-invariant personal information-providing style; and (2) the county-year-
month has more than one such officer in the working sample of the empirical analy-
sis. The summary statistics of the working sample are reported in Table 11 in the
Appendix. Not surprisingly, the sample volume shrinks dramatically due to such a
strict criterion - the working sample only accounts for about 8% of the full sample.
Nevertheless, we still have 15,723 observations in the working sample!”. We also
use the full sample to replicate the main results in the robustness checks.

Next, we provide suggestive evidence of the effectiveness of the “consistent per-
sonal style” strategy. As discussed in Section 3.2, the major concern is that the court
officers intentionally release more desirable information but less undesirable informa-
tion. Therefore, if our “consistent personal style” strategy can at least partially miti-
gate this endogeneity, we would observe less desirable information and more undesir-
able information in our working sample, compared with the sample excluded from the
analysis due to the “consistent personal style” criterion. It is difficult to distinguish
whether the content is desirable for most information items because potential buyers
may have different preferences. Here we adopt the information item of key availability
(in the category of “property right”) as the example, which is easy for us to evaluate
the content: for part of the execution properties, the courts already have the door keys,
which would facilitate the post-transaction delivery process; but for the other proper-
ties, the courts do not have the door keys (typically due to the existence of tenants). As
listed in Table 12 in the Appendix, in the working sample with 15,723 observations,
27.8% of the units release information on key availability, with 13.8% reporting “with
keys” (i.e., desirable information) and the other 14.0% reporting “without keys” (i.e.,
undesirable information). Meanwhile, in the 184,680 observations which are excluded
due to the “consistent personal style” criterion, there are 16.7% reporting “with keys”
and the other 11.9% reporting “without keys.” This pattern is consistent with our
expectation, which can serve as a piece of indirect evidence of the effectiveness of the
“consistent personal style” in mitigating the potential endogeneity.

In the working sample, the released information is only determined by officers’
(consistent) personal styles, which may result from officers’ personal working habits
or working templates. To show the differences in such personal styles across offic-
ers, we calculate the sum of information variables (including video, Sphoto, file

7 The histogram distributions of the number of reminders and the number of registered bidders in the
working sample are shown in Fig. 8 in the Appendix. The distributions remain right-skewed as in the full
sample.
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num, phy num, and right num as shown in Table 11 in the Appendix) for each officer
in the working sample. The histogram distribution of the sum is displayed in Fig. 9
in the Appendix with a mean of 5.8 and a standard deviation of 2.6 showing that the
differences are significant between officers.

Empirical Results
Main Results

We start with the effect of information disclosure on attracting potential buyers. As
discussed before, we mainly focus on the number of potential buyers who have set
reminders, which serves as the proxy for initial interests in the property, and the
number of registered buyers, which serves as the actual participation indicator. Fol-
lowing Eq. (1), for each specification, besides the information-disclosure variables,
we also include the control variables and the county-year-month fixed effects. The
results are listed in Table 2. Besides the estimated coefficients of each informa-
tion variable, we also calculate the relative effect of information disclosure for each
information category, which measures the change in the outcome variable by stand-
ard deviations when the corresponding information variable increases by one stand-
ard deviation. The overall relative effect measures the impact when all five variables
increase by one standard deviation. Therefore, the results not only reflect whether
and to what extent information disclosure helps attract potential buyers but also help
identify the key information categories.

Regarding the number of reminders (column 1), the effect of information disclosure
is relatively limited in attracting buyers’ initial interests. In all five information cat-
egories, only two categories, photo and physical attributes, are statistically significant.
After controlling for other variables, the relative effect is 0.049 standard deviations for
photos and 0.039 standard deviations for the number of physical-attribute items. The
overall relative effect of all five information categories is about 0.082 standard devia-
tions in attracting buyers’ initial interests. In other words, the number of reminder set-
tings can increase from 9.2 (the average level of the working sample) to 10.6 if all five
information variables simultaneously increase by one standard deviation.

Then, we turn to the number of registered buyers (column 2), for whom the infor-
mation effect becomes relatively larger. The video and attached files show statisti-
cally significant positive effects, for which the relative effects are 0.064 and 0.043
standard deviations, respectively. The variables of Sphoto and right num are also
positive and marginally significant. The overall relative effect reaches 0.216 standard
deviations. That is, whereas an online judicial action in the sample period attracts
1.7 registered bidders on average, the number can increase to 2 if all five informa-
tion variables increase by one standard deviation simultaneously.

In Table 3, we further decompose the variables of file num, phy num, and right
num to the dummies of specific information items to reflect the potential differ-
ence in their relative importance. The effects of video and photos are similar to the
effects shown in Table 2. For the effects on reminders, we only witness a significant
effect associated with the variables of certificate file (an item in the attached file
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Table 2 Baseline results: The effects on category level

)] (@)
Variables In(reminder) In(registration)
Information variables
video (if a video is uploaded) -0.004 0.144%*
(0.083) (0.083)
Sphoto (if the number of photos reaches 5) 0.215%3%:* 0.074
(0.069) (0.057)
file num (number of types of files uploaded) 0.006 0.048%*
(0.028) 0.021)
phy num (number of physical attributes listed) 0.041%#%* 0.010
(0.011) (0.011)
right num (number of property-rights items listed) -0.009 0.031
(0.036) (0.026)
Control variables
exposure time 0.011%* 0.003
(0.004) (0.004)
square of exposure time -0.000%** -0.000
(0.000) (0.000)
with right limit 0.029 -0.071
(0.073) (0.062)
diff city -0.167%%* -0.163%**
(0.062) (0.058)
account 0.098 -0.002
(0.099) (0.098)
loan tag 0.110%* 0.027
(0.051) (0.052)
Relative Effect
Overall 0.082 0.216
Video -0.001 0.064
Photo 0.049 0.034
File information 0.003 0.043
Physical attribute 0.039 0.019
Property-rights information -0.008 0.056
Observations 15,723 15,723
R-squared 0.887 0.671
County-Year-Month FE YES YES

This table explores the impact of information disclosure on attracting potential buyers. The outcomes
are the number of reminders (in the natural log) in column (1), and the number of registered bidders (in
the natural log) in column (2). For each specification, we control for the county-year-month fixed effects.
Robust standard errors are two-way clustered at the county and year-month level. * indicates significance
at the 0.1 level; ** indicates significance at the 0.05 level; *** indicates significance at the 0.01 level.
The relative effects reflect the increase in standard deviations of the outcome variable when the corre-
sponding information variable increases by one standard deviation
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Table 3 The effects on item
level

1) 2)
Variables In(reminder) In(registration)
video (if a video is uploaded) -0.003 0.167*
(0.083) (0.083)
Sphoto (if the number of photos ~ 0.228*%%* 0.084
reaches 5)
(0.072) (0.058)
File information
appraisal repo 0.016 0.127]%%*
(0.038) (0.029)
legal doc -0.044 -0.113%*
(0.055) (0.052)
certificate 0.520%* 0.468%**
(0.195) (0.138)
Physical attribute
area 0.109%%*%* 0.039
(0.040) (0.047)
age 0.030 -0.006
(0.040) (0.036)
Sfloor -0.013 -0.010
(0.047) (0.036)
house type 0.063 0.088*%#%*
(0.045) (0.026)
decoration -0.003 -0.044
(0.045) (0.038)
Property-rights information
right limit 0.043 -0.013
(0.103) (0.108)
key -0.058 0.019
(0.055) (0.051)
right source -0.088 0.046
(0.071) (0.044)
certificate kind 0.070 0.080*
(0.061) (0.046)
Observations 15,723 15,723
R-squared 0.887 0.673
Control Variables YES YES
County-Year-Month FE YES YES

This table explores the impact of specific information items on
attracting potential buyers. The outcomes are the number of remind-
ers (in the natural log) in column (1) and the number of registered
bidders (in the natural log) in column (2). For each specification,
we control for the county-year-month fixed effects. Robust standard
errors are two-way clustered at the county and year-month level. *
indicates significance at the 0.1 level; ** indicates significance at the
0.05 level; *** indicates significance at the 0.01 level
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category) and area (an item in the physical attribute category). For the effects on
registration, more information items become significant. If the court can provide
the appraisal report (in the attached-file category), certificate file, house type (in
the physical-attribute category), or name of the property-rights certificate (in the
property-rights category) on the webpage, it can attract significantly more regis-
tered bidders. Only one information item has a significantly negative effect—the
impact of a legal document on the number of registered buyers. In most cases, the
legal document refers to the court verdict that explains why the property should
be executed in a judicial auction. Thus, one possible reason for the negative effect
is that the legal document’s existence may implicitly enhance the so-called stigma
effect associated with the execution properties, which has been proven to negatively
affect the demand for foreclosure properties in the US (Clauretie and Daneshvary,
2009).

The above results reveal important differences in information’s role in various
stages of online real estate transactions. A potential buyer’s initial interest mainly
comes from her preliminary cognition of the dwelling unit, which can be expected
to be less rational. Thus, it is not surprising to see that the role of information is
limited at this stage, and the eye-catching and less time-consuming information
is more likely to be effective, such as photos and verbal descriptions of physi-
cal attributes. By contrast, when a buyer needs to make a more serious decision
on whether she will bid for the unit (and her reservation price), she would prefer
a more comprehensive and more complete source of information, even if it will
take her more time to absorb. For instance, compared with just a few photos, she
would prefer a video. Similarly, compared with a brief verbal description on the
webpage, she will rely more on the completed version of a professional appraisal
report.

In Table 13 in the Appendix, we replicate Table 2 for the second auctions and the
sell-off attempts, respectively. Compared with the results associated with the first
auctions, the contribution of information disclosure is much smaller in these two
alternative groups. This finding is consistent with the fact that, in most cases, no
additional information is provided during these two stages.

We conduct a series of robustness checks. In Table 14 in the Appendix, we fur-
ther control for the natural log of starting price and the ratio of starting price to
appraisal price in the baseline model. The results generally remain consistent. In
Table 15 in the Appendix, we replicate the baseline model with the full sample of
first auctions. The pattern remains qualitatively unchanged, whereas the magnitudes
of the effects associated with the information variables are generally larger than in
Table 2. This finding is consistent with the concern that the potential endogeneity
of courts’ information-disclosure behaviors might lead to an overestimate of the
information effect. In Table 16 in the Appendix, we further differentiate the effect of
photos among different numbers from one to five'® by adding the variables 2photo,
3photo, and 4photo (similar to the definition of variable 5photo) into the baseline
model and the results remain consistent.

18 In the working sample (15,723 units), there are 669 units with one photo, 800 units with two photos,
580 units with three photos, 712 units with four photos, and 12,962 units with five photos.
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Note that the strategy of using officers’ consistent personal styles to construct the
working sample may arouse another potential endogenous problem - the information
disclosure style may result from the court officers’ capability, which might affect
the auction performance via other channels. For example, a more capable officer
may process all the cases more carefully and patiently, and release more information
simultaneously. The buyers may be more willing to focus on or buy the property
due to the officer’s patient attitude instead of the more information she released. To
rule out this endogeneity, here we test the effect of each information disclosure vari-
able one by one while controlling for the fixed effects of all the other information
disclosure variables. Taking the test of the video dummy variable as an example, the
model writes as follows:

Y; = B Xvideo; +y X control; + a;, + 5photo; X filenum; X phynum; X right num; + €,
3)
In this analysis, we mainly focus on the coefficient of video; while controlling
for the photo-file-physical-right fixed effects (by multiplying Sphoto;, file num;,
phy num;, and right num;, together). Officers who provide the same numbers of pho-
tos, files, physical information, and property right information may be very close
in capability. Thus, the coefficient of the video dummy variable compares the out-
comes with and without a video conditional on officers with very similar capabili-
ties. Similar tests are also done for the photo dummy variable, file number varia-
ble, physical attributes number variable, and property rights number variable. The
results are listed in Table 17 in the Appendix, consistent with the main results in
Table 2. Therefore, it is reasonable to argue that our key findings are not driven by
the new potential endogeneity of officers’ capability.

Heterogeneity Analysis

First, we focus on the interaction between online information disclosure and the
availability of offline services. As introduced in Section 2, potential buyers can
access offline services from local professionals in some cities, which can assist in
the post-transaction property transfer process. Once a buyer succeeds in bidding for
a dwelling unit, she needs to contact the court and the local housing authority to
complete the property transfer process, which can only be implemented offline in
current China. The transfer process is typically complicated for an execution prop-
erty due to the potential property-rights problems. We expect that when the diffi-
culty in post-transaction property transfer, which is another bottleneck of online real
estate transactions, can be better solved via offline services, the online transactions
could become more feasible, and the online information’s role could be enhanced.
Note that there is no variation for offline services within a city during our sample
period. Therefore, we provide a preliminary analysis of the offline service by distin-
guishing cities with offline services and cities without available offline services. The
results are listed in Table 4. The overall effect of information disclosure is substan-
tially larger in cities with offline services. For attracting initial interests, the overall
effect is about 0.097 standard deviations in cities with offline service, but only 0.029
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Table 4 Heterogeneous effect: By offline service

With offline service Without offline service
) @) 3) “
Variables In(reminder) In(registration) In(reminder) In(registration)
video (if a video is uploaded) 0.003 0.194%* -0.016 -0.126
(0.098) (0.094) (0.131) (0.170)
Sphoto (if the number of photos reaches ~ 0.200%%* 0.053 0.240* 0.094
5)
(0.063) (0.069) (0.128) (0.077)
file num (number of types of files 0.007 0.042 -0.011 0.067*
uploaded)
(0.034) (0.025) (0.054) (0.036)
phy num (number of physical attributes ~ 0.039%#* 0.009 0.053** 0.018
listed)
(0.013) (0.013) (0.023) (0.017)
right num (number of property-rights 0.012 0.036 -0.076 0.018
items listed)
(0.037) (0.028) (0.059) 0.041)
Relative Effect
Overall 0.097 0.231 0.029 0.114
Video 0.001 0.087 -0.004 -0.056
Photo 0.045 0.024 0.055 0.043
File information 0.003 0.037 -0.005 0.060
Physical attribute 0.037 0.017 0.051 0.035
Property-rights information 0.011 0.065 -0.068 0.033
Observations 10,141 10,141 5,382 5,382
R-squared 0.865 0.659 0.862 0.599
Control Variables YES YES YES YES
County-Year-Month FE YES YES YES YES

This table explores the heterogeneous impact of information disclosure on attracting potential buyers
from the existence of offline service. The outcomes are the number of reminders (in the natural log)
in column (1) and column (3), and the number of registered bidders (in the natural log) in column (2)
and column (4). The sample for column (1) and column (2) comprises dwelling units with offline ser-
vice, and for column (3) and column (4), the sample comprises dwelling units without offline service.
For each specification, we control for the county-year-month fixed effects. Robust standard errors are
two-way clustered at the county and year-month level. * indicates significance at the 0.1 level; ** indi-
cates significance at the 0.05 level; *** indicates significance at the 0.01 level. The relative effects reflect
the increase in standard deviations of the outcome variable when the corresponding information variable
increases by one standard deviation

standard deviations in cities without offline service. Similarly, the overall effect in
attracting registered bidders reaches 0.231 standard deviations in cities with offline
service, whereas the corresponding number is 0.114 in cities without offline service.
The results provide evidence of the importance of the “offline-online combination”
in the online real estate sector’s future development. When the bottleneck of prop-
erty transfer is solved, the effect of online information gets strengthened.
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Table 5 Heterogeneous effect: By market scale of online judicial housing auction

Large scale Small scale
1) @) 3) “
Variables In(reminder) In(registration) In(reminder) In(registration)
video (if a video is uploaded) 0.130 0.183* -0.112 0.116
(0.078) (0.095) (0.123) (0.113)
Sphoto (if the number of photos reaches ~ 0.279%%%* 0.086 0.177* 0.067
5)
(0.079) (0.110) (0.102) (0.065)
file num (number of types of files 0.010 0.070%* 0.007 0.030
uploaded)
(0.030) (0.027) (0.036) (0.032)
phy num (number of physical attributes ~ 0.034*%* 0.006 0.045%*%* 0.015
listed)
(0.017) (0.018) (0.012) (0.013)
right num (number of property-rights 0.001 0.047 -0.012 0.017
items listed)
(0.043) (0.033) (0.048) (0.035)
Relative Effect
Overall 0.130 0.280 0.051 0.169
Video 0.029 0.082 -0.025 0.052
Photo 0.063 0.039 0.040 0.031
File information 0.004 0.062 0.003 0.027
Physical attribute 0.033 0.012 0.043 0.029
Property-rights information 0.001 0.085 -0.011 0.031
Observations 6,153 6,153 9,570 9,570
R-squared 0.895 0.637 0.858 0.675
Control Variables YES YES YES YES
County-Year-Month FE YES YES YES YES

This table explores the heterogeneous impact of information disclosure on attracting potential buyers
from the market scale of online judicial housing auction. The outcomes are the number of reminders (in
the natural log) in column (1) and column (3), and the number of registered bidders (in the natural log) in
column (2) and column (4). For each city, we calculated the annual average amount of first-stage dwell-
ing units during the years that the city has online auction records. We use the annual average amount as
the proxy for market scale of online judicial housing auction. Employing the median of annual average
amounts as the cut-off point, the sample for column (1) and column (2) comprises dwelling units in cities
with larger market scales, and for column (3) and column (4), the sample comprises dwelling units in cit-
ies with smaller market scales. For each specification, we control for the county-year-month fixed effects.
Robust standard errors are two-way clustered at the county and year-month level. * indicates significance
at the 0.1 level; ** indicates significance at the 0.05 level; *** indicates significance at the 0.01 level.
The relative effects reflect the increase in standard deviations of the outcome variable when the corre-
sponding information variable increases by one standard deviation

Second, we focus on the heterogeneity associated with the market scale or market
maturity. In cities with a more active or mature online judicial housing auction sec-
tor, potential buyers are more likely to get used to this innovative transaction plat-
form and trust the information released. For this purpose, in Table 5, we divide the
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cities into two groups according to the annual amount of online judicial housing
auctions. As expected, the overall effect of information disclosure is higher in cities
with a larger (above median) market scale of online judicial housing auctions. For
the number of reminders, the overall effect is 0.13 standard deviations in cities with
a larger market scale, compared with 0.051 standard deviations in the other group.

Table 6 Heterogeneous effect: By property value

High value Low value
)] @ 3) “
Variables In(reminder) In(registration) In(reminder) In(registration)
video (if a video is uploaded) -0.003 0.116 -0.069 0.109
(0.096) (0.086) (0.267) (0.222)
Sphoto (if the number of photos reaches  0.150 0.116 0.249* 0.063
5)
(0.098) 0.077) (0.136) (0.119)
file num (number of types of files 0.002 0.028 -0.020 -0.015
uploaded)
(0.037) (0.038) (0.035) (0.043)
phy num (number of physical attributes ~ 0.022 0.001 0.097%#%*%* 0.043
listed)
(0.019) (0.014) (0.033) (0.030)
right num (number of property-rights -0.016 0.030 0.028 0.044
items listed)
(0.039) (0.026) (0.062) (0.039)
Relative Effect
Overall 0.041 0.186 0.150 0.227
Video -0.001 0.052 -0.015 0.049
Photo 0.034 0.053 0.057 0.029
File information 0.001 0.025 -0.009 -0.013
Physical attribute 0.021 0.002 0.093 0.083
Property-rights information -0.014 0.054 0.025 0.080
Observations 6,413 6,413 7,469 7,469
R-squared 0.882 0.661 0.898 0.762
Control Variables YES YES YES YES
County-Year-Month FE YES YES YES YES

This table explores the heterogeneous impact of information disclosure on attracting potential buyers
from the value of property. The outcomes are the number of reminders (in the natural log) in column
(1) and column (3), and the number of registered bidders (in the natural log) in column (2) and column
(4). We use the appraisal price as the indicator for property value. By comparing the appraisal price of
each dwelling unit with the median appraisal price of the city it locates in, we divide the sample into two
groups. The sample for column (1) and column (2) comprises dwelling units with higher values than the
median, and for column (3) and column (4), the sample comprises dwelling units with lower values than
the median. For each specification, we control for the county-year-month fixed effects. Robust standard
errors are two-way clustered at the county and year-month level. * indicates significance at the 0.1 level;
** indicates significance at the 0.05 level; *** indicates significance at the 0.01 level. The relative effects
reflect the increase in standard deviations of the outcome variable when the corresponding information
variable increases by one standard deviation
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For the number of registered bidders, the overall effects are 0.28 and 0.169 standard
deviations, respectively.

Finally, the role of online information may vary with the property value. A higher
property value to pay means higher risk exposure for the buyer, especially in the
judicial housing market. Under the risk aversion assumption in decision-making
with uncertainty (Deck & Schlesinger, 2010), we can reasonably expect that a
potential buyer would show more prudence in purchasing a higher-value dwelling
unit. In this case, she may take the due diligence before the transaction more seri-
ously and would be less satisfied with the online information but seek to collect
offline information (even with a very high cost). In other words, we could expect
that online information disclosure plays a less critical role for more valuable proper-
ties. The results in Table 6 echo such an expectation. Within each city, we divide the
properties into the higher- or lower-value group, with the city’s median appraisal
price as the threshold. The results show a larger effect of information disclosure in
the lower-value group. For the number of reminders, the overall effect is only 0.041
standard deviations in the higher-value group but reaches 0.15 standard deviations
in the lower-value group. Similarly, the overall effect for the number of registered
bidders is 0.186 standard deviations in the higher-value group and 0.227 standard
deviations in the lower-value group. Therefore, the online housing market is more
likely to develop first in the lower-end market but would face more challenges in the
luxury end.

Effects on Auction Results

The above analysis indicates better online information disclosure can help attract
more buyers to participate in the auction. The question that follows is whether such
an effect can be finally converted to a higher success probability and/or a higher
transaction price of the auction.

We first explore the impacts of information disclosure on the auction’s success
probability based on Eq. (2). The results are listed in Table 7, column (1). All five
information variables are positive and statistically significant. We then calculate the
relative effects based on the marginal effects at the means. The overall relative effect
is 0.367 standard deviations. On average, the success probability of a first auction in
the working sample is 29.1% points. If all five information variables simultaneously
increase by one standard deviation at their means, the success probability would be
16.7% points higher. This result indicates that better online information disclosure
can promote the success of real estate transactions.

We then examine the impact on the discount rates of successful auctions based
on Eq. (1)."” As shown in column (2), only two types of visual-related information
can help significantly decrease the discount rate of transaction price from appraisal

19 For the outcome of price discount, Eq. (1) might be biased due to the sample-selection problem,
because only the successful first auctions are included in the regression. We also conduct the conven-
tional Heckman two-stage model to check the potential sample-selection problem. The estimated inverse
Mills ratio is not statistically significant in the second-stage model. Thus, we directly adopt the OLS
method in Table 7, column 2.
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Table 7 The effects of information on the auction results

()] @)
Variables if success discount rate
video (if a video is uploaded) 0.102%%%* -0.090%*%*
(0.031) (0.036)
Sphoto (if the number of photos reaches 5) 0.157%#%* -0.091*
(0.031) (0.051)
file num (number of types of files uploaded) 0.158%#%%* 0.030
(0.015) (0.019)
phy num (number of physical attributes listed) 0.059%#%*%* 0.003
(0.007) (0.008)
right num (number of property-rights items listed) 0.129%:%* 0.003
(0.013) (0.015)
Marginal effect at the means
video 0.034
Sphoto 0.052
file num 0.053
phy num 0.020
right num 0.043
Relative Effect
Overall 0.367 -0.162
Video 0.028 -0.167
Photo 0.044 -0.130
File information 0.085 0.096
Physical attribute 0.070 0.021
Property-rights information 0.141 0.018
Observations 15,723 3,492
R-squared 0.646
Control Variables YES YES
County-Year-Month FE NO YES

This table explores the impact of information disclosure on the auction results. We adopt the probit
method in column (1) and the OLS method in column (2). The outcomes are the success of auction in
column (1), and the discount rate in column (2). In column (2), we control for the county-year-month
fixed effects and two-way cluster the robust standard errors at the county and year-month level. * indi-
cates significance at the 0.1 level; ** indicates significance at the 0.05 level; *** indicates significance
at the 0.01 level. The relative effects reflect the increase in standard deviations of the outcome variable
when the corresponding information variable increases by one standard deviation. In particular, the rela-
tive effects in column (1) are calculated based on the marginal effect at the means

price. If a video is uploaded, the discount rate will drop by 9% points. For properties
with five photos, its discount rate will be 9.1% points lower than the counterfactual
cases (properties with 1 to 4 photos) on average. Considering that the current aver-
age discount rate is 2.5% points in the sample as shown in Table 11 in the Appendix,
such an alleviation effect of information is economically important. For example, if
the property does not have a video, the discount rate will increase from 2.5% points
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to 11.5% points. As for the overall effect, a simultaneous increase of all five infor-
mation variables by one standard deviation can reduce the discount rate by 0.162
standard deviations, or 3.8% points. These results suggest that better online informa-
tion disclosure can help alleviate the price discount and thus reduce the distortion
degree of the property price.

Improvement of Online Information Disclosure

The empirical results above suggest that better information disclosure can help
attract more interested buyers and actual participants for an online judicial hous-
ing auction, which can be finally converted to a higher success probability or/and
a higher transaction price. The next question is whether the courts have realized
the importance of online information disclosure and improved its quality. Did the
overall information-disclosure quality improve over time? Did some types of courts
tend to perform better? And, most importantly, were the courts or officers becoming
more and more experienced?

To answer these questions, we first construct an index of information-disclo-
sure quality. As described in Section 3, for an online judicial housing auction,
we have considered the effect of 14 information items provided on the webpage:
one video, one package of photos, three attached files, five information items on
physical attributes, and four information items on property rights. The informa-
tion-disclosure-quality index is constructed based on these 14 information items
as follows:

211111 By, X info item,

14
h=1 ﬁh

where index; refers to the information-disclosure-quality index for dwelling unit i;
info item;;, refers to the dummy which equals 1 if the court provides information
item & for dwelling unit i and O otherwise, the same as the independent variables in
Table 3; p, refers to the corresponding coefficients of the dummies in Table 3, col-
umn (2), which reflect each item’s relative importance in attracting registered bid-
ders. In other words, for dwelling unit 7, the information-disclosure-quality index
index; is calculated as the average of info item;; weighted by f,. A higher value of
the index implies a higher quality of online information disclosure, especially in
attracting actual participants.

We apply Eq. (4) to the first auctions in our sample. As discussed in Section 3.2,
for the 15,723 units in the working sample, we believe their information-disclosure
quality is purely determined by officers’ time-invariant personal styles. We thus do
not include them in the following analysis. In other words, the following analysis
covers 184,680 units (200,403 —15,723) from 293 cities between January 2017 and
October 2019, for which the handling officers have time-variant information-disclo-
sure behaviors.

index; =

“)

@ Springer



M. Xu et al.

Fig.5 The trend of online-
information-disclosure quality.
This figure visualizes the overall
trend of the online-information-
disclosure quality at both the
national and regional levels.
Each aggregated index is calcu-
lated as the simple average of all
the unit-level indices included

Information Effect Index

2017m1  2017m7 2018m1 2018m7 2019m1  2019m7
Transaction Year-Month

National — — — Eastern Prov
--------- Central Prov ~ — — — - Western Prov

We start with the overall trend of the information-disclosure-quality index. Fig-
ure 5 depicts the national- and regional-level aggregated indices, which are calcu-
lated as the simple average of the unit-level indices on a monthly basis. During our

No data

Fig. 6 Spatial distribution of information-quality index. This figure visualizes the distribution of online-
information-disclosure quality by prefecture-level cities. For each city, we calculate the average of the
information index of all the dwelling units from this city in 2019
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sample period, the overall quality of online information disclosure remained rela-
tively stable at the national level, with the monthly average index fluctuating around
0.28. The average indices of the east and central regions share similar patterns,
although the average index of the east region was always above the national-level
average, whereas the average index of the central region was well below the average.
A noteworthy change is a considerable improvement in the information quality of
the western cities in the first half of 2017, increasing from about 0.2 to about 0.3, a
level comparable to the east region.

Figure 6 provides a snapshot of the spatial distribution of the quality index, with
the average index in the first ten months of 2019 as an example. Not surprisingly,
the information quality was high in almost all the cities in Zhejiang province, where
the online business is most developed. As described in Section 2, online judicial
auctions also started from this province. Several other coastal provinces, such as
Fujian, Jiangsu, and Liaoning, also had relatively high information quality. Mean-
while, the information quality was also high in a few western provinces, including
Chongqing, Sichuan, and Yunnan, which is consistent with the pattern revealed in
Fig. 5.

We then turn to the effect of the micro-level factors from three aspects: court lev-
els, if the unit locates in a different city than the courts, and the previous experience.
We investigate their effects based on the following specification:

index; = n X micro factor; + A; + v, + ¢; 3)

where index; refers to the information-disclosure-quality index for dwelling unit i;
micro factor; refers to the micro-level factor variables for dwelling unit i; 4; refers to
the specific micro-level fixed effects for each micro factor; variable, including city
fixed effects, court fixed effects, and officer fixed effects; v, refers to the year-month
fixed effects; ¢; is the error term.

The results are listed in Table 8. First, we investigate the effect of court lev-
els in column (1). The variable high level equals 1 if the court is a High People’s
Court or an Intermediate People’s Court, and 0 if it is a Primary People’s Court.’
The result shows the Primary People’s Courts perform better than the higher-level
courts. Controlling for the city fixed effects (according to the courts’ location) and
year-month fixed effects, the information index of an online judicial auction imple-
mented by a primary court is 1.9% points higher. One possible explanation is that the
primary courts take over many more judicial auctions (about 90.4% in the sample)
than the higher-level courts (about 9.6%), and thus have more information-disclosure
experience.

Second, for 10.8% of online auctions in the sample, the execution dwelling units
were located in different cities than the courts. Collecting and releasing the infor-
mation would be more difficult and costly for these courts. The result in column

20 Qur sample contains three levels of courts: (1) the High People’s Courts of provinces, autonomous
regions, and municipalities; (2) the Intermediate People’s Courts of prefectures, cities, leagues, and
autonomous prefectures; and (3) the Primary People’s Courts of counties, cities, banners, and autono-
mous counties.
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Table 8 The performance of information-disclosure work

€] @ 3 @

Variables index index index index

high level (if High / Intermediate People’s Court) ~ -0.019%%**

(0.001)
diff city (if house and court not in the same city) -0.015%**
(0.001)
officer exp (number of units officer handled) 0.047%#%*
(0.005)
court exp (number of units court handled) 0.021***
(0.002)
Observations 168,498 168,633 162,416 162,416
R-squared 0.451 0.635 0.754 0.754
City of Court FE YES NO NO NO
Court FE NO YES NO YES
Officer FE NO NO YES NO
Year-Month FE YES YES YES YES

This table explores the performance of information-disclosure work. The outcome variable in each col-
umn is the information-disclosure-quality index. Year-month fixed effects are controlled for in each col-
umn. The city-of-court fixed effects are controlled in column (1). Court fixed effects are controlled for in
column (2) and column (4). Officer fixed effects are controlled for in column (3). * indicates significance
at the 0.1 level; ** indicates significance at the 0.05 level; *** indicates significance at the 0.01 level

(2) confirms the existence of such an information barrier. Controlling for the court
fixed effects and year-month fixed effects, the information-quality index is about
1.5% points lower if the unit locates in another city. The courts should exert more
effort to overcome such an information barrier to improve information-disclosure
quality.

Another important question is whether the pattern of learning by doing applies
to courts and officers, that is, whether the information quality can improve when
a court or an officer has more previous experience in implementing online judicial
housing auctions. In column (3), after controlling for the officer fixed effects and
time fixed effects, we introduce the cumulative number of dwelling units that the
officer had previously handled on the Taobao platform. As expected, the variable
of officer exp is statistically significant and positive in the model, which suggests
officers can accumulate experience from previous cases and convert the experi-
ence into a significant improvement in the following online information disclosure.
A similar pattern also applies at the court level. In column (4), we introduce the
variable of court exp, which measures the cumulative number of dwelling units that
the court had handled on the Taobao platform before. It is also significantly posi-
tive in the model after controlling for the court fixed effects and time fixed effects.
These results provide an encouraging signal that we could expect a continuous
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improvement in information disclosure around the country, with the further develop-
ment of the online judicial housing auctions.

Based on the above results, there are two main factors that determine court offic-
ers’ information-releasing behaviors. The first factor is court officers’ knowledge/
ability on information releasing. If the officers have more experience in online judi-
cial housing auctions, they will know more about which information is important
and can release more valuable information. The second factor is information cost. If
the cost of obtaining the information is higher (for example, the unit locates in a dif-
ferent city), the information is less likely to be disclosed.

Conclusion

In this study, we use the online judicial housing auction platform in China as
an example to investigate how information disclosure helps facilitate online real
estate transactions. The empirical results show that a higher quality of online
information disclosure can help attract more buyers to participate in the bid-
ding process, which can finally be converted to a higher success probability and
a higher transaction price. In particular, although intuitive information sources
such as photos can effectively attract buyers’ initial interests, the buyers will
mainly rely on more comprehensive information sources such as videos or pro-
fessional appraisal reports when they decide whether to participate in the bid-
ding. We also show rich heterogeneity associated with the above results. Based
on the above results, we calculate the information-quality index for the online
judicial dwelling units. The empirical results suggest the information quality
tends to increase when the officer or the court has more experience in handling
online housing auctions.

Admittedly, compared with the conventional offline real estate market, the judi-
cial housing auction is a special and small sector. However, the empirical results
of this study can help figure out what information is important in online real estate
transactions, thus helping us explore the possible effective forms of future online
real estate transactions and providing valuable enlightenment to the future devel-
opment of online real estate market. Most importantly, the results provide prelimi-
nary evidence of the feasibility of online real estate transactions, though the chal-
lenges associated with transactions of execution properties might not be totally
consistent with conventional real estate properties. Moreover, this study also pro-
vides some specific guidelines. Online platforms can consider adopting different
information-disclosure strategies at various stages. Especially, if the online plat-
forms aim at converting buyers’ initial interests to actual online real estate transac-
tions, they need to provide more comprehensive information such as videos, 3D
scanning, VRs, and ARs, and more professional information such as appraisal
reports.

@ Springer



M. Xu et al.

Appendix

Fig. 7 Distribution of the num-
bers of reminders and registered
bidders in the full sample. This
figure shows the histogram
distributions of a: the number
of reminders, and b: the number
of registered bidders in the full
sample
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Fig. 8 Distribution of the num-
bers of reminders and registered
bidders in the working sample.
This figure shows the histogram
distributions of a: the number of
reminders, and b: the number of
registered bidders in the work-
ing sample

Fig. 9 Distribution of the sum
of information variables in the
working sample. This figure
shows the histogram distribu-
tions of the sum of information
variables (including video,
Sphoto, file num, phy num, and
right num as shown in Table 11
in the Appendix) for each officer
in the working sample
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Table 9 Breakdown of the

execution properties by asset Asset type Number of properties % of total

type Real estate property 873,349 84.19%
Dwelling unit 587,618 56.65%
Commercial property 179,828 17.34%
Industrial property 15,018 1.45%
Garage and parking space 66,143 6.38%
Land-use right 24,742 2.39%
Vehicle 106,795 10.29%
Equipment 21,851 2.11%
Jewelry 14,567 1.40%
Equity share ownership 11,616 1.12%
Antique 3,377 0.33%
Intangible asset 2,836 0.27%
Forest ownership 2,083 0.20%
Creditor’s right 456 0.04%
Mining right 419 0.04%
All types 1,037,349 100.00%

This table shows the breakdown of the execution properties by asset
type, using the online judicial auctions on the Taobao platform from
January 2012 to December 2019 as the example

Table 10 The market share of 5 online judicial platforms

Platform Website link Number of dwelling Market share
units

Taobao sf.taobao.com 587,618 90.32%

Jingdong auction.jd.com/sifa.html 52,910 8.13%

Litigation assets web of rmfysszc.gov.cn 5,355 0.82%
People’s court

Gongpai gpai.net/sf/ 3,838 0.59%

China association of sf.caal23.org.cn 884 0.14%
auctioneers

This table shows the market share of the five officially authorized online judicial auction platforms in
China. The numbers of dwelling units are until December 2019
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Table 12 Comparison of information releasing between the working sample and the rest of the full
sample

Working sample The rest of the full sample
Observations 15,723 184,680
Information item: key availability Number of units % in sample Number of units % in sample
Disclosing the information 4,368 27.8% 52,825 28.6%
Disclosing good information: with key 2,167 13.8% 30,797 16.7%
Disclosing bad information: without key 2,201 14.0% 22,028 11.9%

This table compares the releasing of the information item “key availability” between the working sample
and the rest of the full sample. This table shows the number of observations for each sample and the
numbers and percentages of units that disclose the information item “key availability”, units that disclose
“with key”, and units that disclose “without key”

Table 13 Baseline results for second auctions and sell-off stage

2nd auction Sell-off
)] (@) 3) (C))
Variables In(reminder) In(registration) In(reminder) In(registration)
video (if a video is uploaded) 0.047 0.056 0.045 -0.509%**
(0.128) (0.075) 0.214) (0.113)
Sphoto (if the number of photos reaches  0.100 0.050 0.163 -0.086
5)
(0.127) (0.070) (0.189) (0.173)
file num (number of types of files -0.059* -0.059%%* 0.011 0.031
uploaded)
(0.034) (0.028) (0.082) (0.042)
phy num (number of physical attributes ~ 0.045%%* 0.025%* 0.012 0.027
listed)
(0.015) (0.010) (0.053) (0.017)
right num (number of property-rights 0.005 0.081%%* -0.030 0.035
items listed)
(0.052) (0.034) (0.109) (0.049)
Observations 8,403 8,403 1,323 1,323
R-squared 0.873 0.672 0.871 0.778
Control Variables YES YES YES YES
County-Year-Month FE YES YES YES YES

This table replicates the basic specifications for the second auctions in column (1) and column (2), and
for the sell-off attempts in column (3) and column (4), respectively. The outcomes are the number of
reminders (in the natural log) in column (1) and column (3), and the number of registered bidders (in the
natural log) in column (2) and column (4). For each specification, we control for the county-year-month
fixed effects. Robust standard errors are two-way clustered at the county and year-month level. * indi-
cates significance at the 0.1 level; ** indicates significance at the 0.05 level; *** indicates significance at
the 0.01 level
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Table 14 Robustness check: Add in starting price factors

)] (@) 3) (C))
Variables In(reminder) In(registration) In(reminder) In(registration)
In(starting price) -0.145%** -0.165%#*
(0.026) (0.019)
starting price/appraisal price -2.31 1% -2.415% %%
(0.161) (0.156)
video (if a video is uploaded) -0.017 0.128 -0.065 0.084
(0.082) (0.078) (0.071) (0.072)
Sphoto (if the number of photos reaches ~ 0.228%%%* 0.090 0.202%%%* 0.088*
5)
(0.068) (0.054) (0.063) (0.049)
file num (number of types of files 0.004 0.046%* -0.034 -0.000
uploaded)
(0.027) (0.020) (0.028) (0.021)
phy num (number of physical attributes ~ 0.038*** 0.007 0.038*%*%* 0.002
listed)
(0.012) (0.011) (0.012) (0.011)
right num (number of property-rights -0.015 0.024 -0.010 0.033
items listed)
(0.036) (0.026) (0.040) (0.031)
Observations 15,723 15,723 14,702 14,702
R-squared 0.888 0.679 0.894 0.704
Control Variables YES YES YES YES
County-Year-Month FE YES YES YES YES

Compared with the baseline model, this table further controls for the starting price (in the natural log) in
column (1) and column (2), and the ratio of starting price to appraisal price in column (3) and column
(4). The outcomes are the number of reminders (in the natural log) in column (1) and column (3), and the
number of registered bidders (in the natural log) in column (2) and column (4). For each specification,
we control for the county-year-month fixed effects. Robust standard errors are two way clustered at the
county and year-month level. * indicates significance at the 0.1 level; ** indicates significance at the 0.05
level; *** indicates significance at the 0.01 level
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Table 15 Robustness check: Full sample

()] (@)
Variables In(reminder) In(registration)
video (if a video is uploaded) 0.082%%#%* 0.070%%*
(0.020) (0.015)
Sphoto (if the number of photos reaches 5) 0.1327%%* 0.044%#%%*
(0.014) (0.010)
file num (number of types of files uploaded) 0.055%%%* 0.079%%%*
(0.011) (0.010)
phy num (number of physical attributes listed) 0.032%%%* 0.012%%*
(0.005) (0.005)
right num (number of property-rights items listed) 0.032%%%* 0.035%%*%*
(0.010) (0.008)
Observations 156,226 156,226
R-squared 0.814 0.541
Control Variables YES YES
County-Year-Month FE YES YES

This table replicates the baseline model with the full sample of first auctions. The outcomes are the num-
ber of reminders (in the natural log) in column (1) and the number of registered bidders (in the natural
log) in column (2). For each specification, we control for the county-year-month fixed effects. Robust
standard errors are two-way clustered at county and year-month level. * indicates significance at the 0.1
level; ** indicates significance at the 0.05 level; *** indicates significance at the 0.01 level
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Table 16 Robustness check: Differentiated photo numbers

()] (@)
Variables In(reminder) In(registration)
video (if a video is uploaded) -0.005 0.147*
(0.082) (0.083)
Photo number
2photo -0.019 -0.114%
(0.074) (0.067)
3photo 0.176* -0.020
(0.104) (0.085)
4photo 0.132 -0.131
(0.097) (0.081)
Sphoto 0.290%** 0.005
(0.075) (0.076)
file num (number of types of files uploaded) 0.005 0.049%*
(0.028) (0.021)
phy num (number of physical attributes listed) 0.041%#%* 0.010
(0.011) (0.011)
right num (number of property-rights items listed) -0.008 0.032
(0.037) (0.025)
Observations 15,723 15,723
R-squared 0.887 0.671
Control Variables YES YES
County-Year-Month FE YES YES

This table replicates the baseline model by adding the variables 2photo, 3photo, and 4photo (similar
to the definition of variable 5photo). The outcomes are the number of reminders (in the natural log) in
column (1) and the number of registered bidders (in the natural log) in column (2). For each specifica-
tion, we control for the county-year-month fixed effects. Robust standard errors are two-way clustered at
county and year-month level. * indicates significance at the 0.1 level; ** indicates significance at the 0.05

level; *** indicates significance at the 0.01 level
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