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Abstract

Using location- and time-specific fine particulate matter pollution (PM2.5) data in Beijing,
we document that regulators are more likely to approve IPOs in China on hazy days. Our
results are robust to specifications that control for listing firms’ characteristics, the compo-
sition of the IPO review committee, and industry, quarter, IPO firms’ province, and review
committee chairman fixed effects, and using wind speed as an instrumental variable. IPOs of
firms in green industries are more likely to be approved on hazzy days. IPOs approved on
polluted days perform poorly after initial listing. Natural language processing of the ques-
tions raised by the review committee reveals that committee members ask fewer, shorter, and
less complex questions on hazy days. The effect is more pronounced among older and non-
local reviewers. The evidence suggests that air pollution has real effects on the productivity
of high-stakes decision-makers.
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1 Introduction

Firms going public for the first time must receive regulatory approval before floating their stocks
to investors. There is no exception for firms in China, which must obtain approval from the
Securities Regulatory Commission of China (CSRC) for initial public offerings (IPOs). The entire
process can take several years, and one of the most critical components is a review meeting during
which the firm and its underwriters answer questions posed by a seven-member review committee
appointed by the CSRC. The committee will make a final decision on whether to approve the listing
shortly after the meeting. Despite the importance of such high-stakes decisions, the evaluation
criteria are often obscure and committee members are not held accountable for any errors they
may make. The system is perceived as vulnerable to biases (Fan et al., 2007, Liu et al., 2013).

The capital city of China (Beijing, where the CSRC is located) has suffered from severe air
pollution for years (Douglas et al., 2009). High densities of fine particulate matter (PM2.5) are
hazardous to human health and can affect the quality of high-stakes decision-making such as
review committee’s decision on IPO approval in two important ways. First, short-term exposure
to PM2.5 temporarily reduces human physical and cognitive capacity, which in turn negatively
affects worker productivity (Brunekreef and Holgate, 2002, Ebenstein et al., 2016, Chang et al.,
2016, Zhang et al., 2018, Adhvaryu et al., 2022). Such effects can lead to biases and errors in
financial decision-making (Huang et al., 2020). It is therefore reasonable to expect air pollution
to have a deleterious effect on the CSRC review committee’s decision quality. As a result, low-
quality firms successfully list their stocks due to lax regulatory oversight on polluted days. On
the other hand, air pollution imposes psychological pressure and depresses an individual’s mood.
Such an effect can be manifested in higher crime rates, more aggressive behaviors, pessimism and
depression-like symptoms on polluted days (Fonken et al., 2011, Bondy et al., 2020, Dong et al.,
2021). Hence, review members’ negative moods on polluted days may prompt them to reject IPO
applications, leading to a lower approval rate.

In this study, we assemble a comprehensive data set and explore an unique institutional setting

to investigate how transitory air pollution influences the quality of high-stakes decision-making—



specifically, how air pollution affects the decision of financial regulators on IPO approval in China.
Our findings help shed light on an important channel through which air pollution has an out-
reaching effect on financial markets and investors.

The study sample consists of 1,488 IPO applications filed between 2014 and 2020, retrieved
from the CSMAR database. We obtain the names of the committee members for each review
meeting, the names of the IPO firms, and the review decisions from the CSRC website. For each
individual review member on each committee, we manually collect their full resume from Chinese
Wikipedia to determine the member’s personal characteristics and professional background. Half
of the review members are full-time employees of the CSRC, while the rest are affiliated with
financial institutions, law firms, and academic institutions. We use levels of fine particulate matter
(PM2.5), a pollutant that readily penetrates indoors, to measure transitory air pollution. The
pollution data are collected from the air quality monitoring station that is closest to the CSRC and
four other stations.

Our analysis starts with a robust and ubiquitous finding: IPO approval rates are significantly
higher on polluted days (i.e., days with a higher PM2.5 level) than on clear days. We find that
every increase of 100 ug/m?® in PM2.5 concentration during working hours on the review day
leads to about 4.5 percentage points higher approval probability, representing a more than 5%
increase over the unconditional mean. Our baseline specifications include controls for the listing
firm’s characteristics; review members’ personal attributes and professional backgrounds; weather
conditions; and industry, province, quarter, and committee chairman fixed effects.

Two key identifying assumptions for our analysis hold in our setting. First, the review com-
mittee composition is randomly determined by the CSRC using a lottery system to ensure the ho-
mogeneous quality of the review team for each IPO, and thus there is no endogenous matching
between committee member quality and firm quality. Furthermore, reviewers are not allowed to
take a leave of absence on the day of the review under normal circumstances. Second, because the
timing and the date of the IPO review are predetermined about one week before the review date

and the correlation between PM2.5 levels on the review day and a week earlier is close to zero, it



is impossible for members of the committee to know what the air quality will be on the review day
and thus prepare questions differently ahead of time. Both conditions ensure that the pollution
level does not capture unobservable firm quality and committee heterogeneity. Indeed, we find
no differences in firm and review member characteristics between polluted days and clear days.

Nonetheless, we perform a number of additional tests to show the robustness of our results.
First, we include month fixed effects because air pollution is more severe in winter due to a coal-
powered heating system (Douglas et al., 2009, Ito and Zhang, 2020), and the oversight may be
laxer toward the end of the year. Second, because the coordinated environmental and economic
policies, during either an economic stimulus period or an anti-pollution period, may give rise to
a positive correlation between pollution levels and approval rates, we perform subsample tests
after excluding the Chinese central government’s economic stimulus period and pollution control
period and find the same results. Similarly, we remove IPO reviews conducted after COVID-
19 pandemic was first declared and many reviews were held online. Third, to further address
potential omitted variable concerns, we perform falsification tests using PM2.5 levels observed
at four other distant monitoring stations and the CSRC station, but during non-working hours.
The results confirm that the effects of pollution are concentrated within the working hours of the
review day as well as for the pollutants observed near the CSRC office. Finally, we perform two-
stage least squares regressions using local wind speed as an instrumental variable. Wind helps
decrease PM2.5 density, and wind speed should not directly affect review decisions, which take
place indoors. We find that our instrumental regressions yield similar results.

Air pollution on the review day can intensify reviewers’ feelings about the hazardous effects
of air pollution on health. Hence, it is likely that reviewers would naturally tighten (loosen) the
passing criteria for polluting (green) industries. We conduct heterogeneity tests by including the
interaction between air pollution level and an indicator on whether the firm is in a polluting (or
green) industry. We find that firms operating in polluting (green) industries have lower (higher)
passing rates than non-polluting (non-green) industries when the PM2.5 level is high on the re-

view day. Importantly, the coefficient estimate for the variable of interest itself, PM2.5, is similar



to that in the baseline result. Because the review date is assigned randomly and we control for
firm quality, the evidence suggests that air pollution results in biases in the committee’s decision-
making that likely leads to significant errors.

A natural interpretation for a higher average IPO approval rate on polluted days is that the
review committee is less productive due to health- and cognition-related reasons and thus ap-
proves IPOs that should not be approved under normal circumstances. In this scenario, the lax
regulatory oversight is detrimental to investors’ wealth. Conversely, on non-polluted days, the re-
view committee may be overly critical and reject qualified applications. A higher approval rate
associated with air pollution helps marginal firms to raise capital to fund their investments. We
examine post-IPO performance to substantiate the two different explanations. Our results show
that IPOs approved on polluted days have worse market-adjusted stock returns within one year
of listing and lower profitability and return on equity. Importantly, our back-of-the-envelope cal-
culation suggests that the total investor loss as a result of lax oversight by the review committee
amounts to close to 28 billion RMB (USD$4 billion) between 2014 and 2020.

The evidence thus far is consistent with the interpretation that the review committee’s
decision-making quality is worse on polluted days, likely due to the effect of air pollution on hu-
man health and cognitive capability rather than mood. Next, we perform two sets of tests using
the review transcripts and the review committee member heterogeneity to further examine this
channel.

First, we obtain questions raised by committee members in all available review sessions be-
tween February 2015 and December 2020 from the CSRC website. We use the latent Dirichlet
allocation (LDA) model of natural language processing to extract the essence of each question
raised during review sessions. We categorize all questions into two groups: complex questions,
which require the reviewers to think deeply about the quality and development prospects of the
company, and (simple) intuitive questions, which do not require in-depth thinking and analysis.
We find that on days with high levels of pollution, committee members ask fewer, shorter, and

less complex questions. More importantly, the committee members raise fewer follow-up ques-



tions within each topic after the main questions are answered. The evidence reflects the deterio-
ration of reviewers both physically and mentally, as follow-up questions rely more on improvisa-
tion than on preparation.

Second, we examine whether the effect of air pollution on decision-making is more salient
for members who are less tolerant of pollution. Specifically, We expect (Beijing) local committee
members to have greater tolerance of air pollution than out-of-town members, who would be
more susceptible to fatigue and poor decision-making due to high levels of pollution (Dong et al.,
2021). We also expect the effect to be stronger for review members who are older and likely in
poorer health than younger individuals. Our firm-reviewer-level regressions show that the positive
effect of air pollution on the approval rate is more pronounced for non-local members and older
committee members. In the final part of this paper, we explore whether the higher approval rate
on polluted days is a manifestation of reviewers’ lack of effort. Given the difficulty in navigating
their daily routines on a hazy day; it is possible that review members can be exhausted and prefer
more leisure time and thus put less effort at work. Although it is empirically challenging to test
for this specific channel because efforts cannot be observed, we design our tests by identifying
individuals who have strong incentives to exert effort. In particular, reviewers who are close
to the end of their term and thus are up for reappointment should have stronger incentives to
devote effort to the review. Our firm-reviewer-level regressions show that firms reviewed by those
reviewers are indeed less likely to pass on polluted days than firms reviewed by other reviewers.
We further show that our results are not driven by reviewers’ levels of experience. The evidence
suggests that lack of effort can be another potential explanation for individual decision quality on
polluted days, which has not been comprehensively examined in the prior literature.

Our paper contributes to the literature on the effects of transitory air pollution on high-stakes
decision-makers in the economic system. Earlier research identifies a causal link between air
pollution and poor health outcomes and mood (Pope et al., 2002, Chay and Greenstone, 2003,
Currie and Neidell, 2005). Naturally, many papers document that air pollution has significant

effects on an individual’s decision-making and behavior. For example, air pollution affects the



productivity of workers in the private sector (Chang et al., 2016, 2019) and public sector (Kahn
and Li, 2020), analysts’ forecasts (Dong et al., 2021), and trading behaviors of fund managers and
investors (Heyes et al., 2016, Huang et al., 2020, Wu et al., 2020, Li et al., 2021). At the extreme,
pollution can make individuals measurably reckless and more likely to commit crimes (Burkhardt
et al., 2019, Bondy et al., 2020). Pollution in immediate proximity to the workplace can cause
companies to suffer from brain drain and the turnover of senior executives (Levine et al., 2019,
Xue et al., 2021, Wang et al., 2021).

Compared to prior studies, our paper provides insight into the detrimental effects of air pollu-
tion on the quality of high-stakes decision making, specifically the effectiveness of financial reg-
ulation. We identify a unique channel through which air pollution affects investors and financial
markets. Moreover, given a number of studies on the effects of climate on human cognitive capac-
ity, mood, and behavior (e.g., Loewenstein, 2000, Lu and Chou, 2012, Goetzmann et al., 2015,
Dehaan et al., 2017, Heyes and Saberian, 2019), our study suggests that air pollution, as one of
the important factors contributing to climate change, has far-reaching effects on capital markets.
In addition, our study suggests lack of efforts as another important channel through which air
quality affects productivity.

Our paper also adds to the literature on the importance of regulatory oversight and the fac-
tors that contribute to oversight failure. Regulatory oversight is important for not only safeguard-
ing investors’ interests but also ensuring the efficient functioning of financial markets.! Oversight
failure, which can be due to regulators’ resource constraints and biases (Cox et al., 2003, Coffee,
2007, Jackson and Roe, 2009, Correira, 2014), is costly to both investors and the financial markets
as a whole. We show that reduced cognitive capacity and effort as a result of air pollution can di-

rectly affect the productivity of regulators, resulting in lax oversight that can be costly to investors.

'For example, the U.S. Securities and Exchange Commission (SEC), for example, has a three-part mis-
sion: protect investors; maintain fair, orderly, and efficient markets; and facilitate capital formation (Source:
https://www.investor.gov/introduction-investing/investing-basics/role-sec).



2 Background: IPO Approval in China

Firms in China are required to file for regulatory approval to the Securities Regulatory Commission
of China (CSRC) to float their stocks on public exchanges. The requirement applies to firms for
their listing on either the main board or the high-tech board (i.e., the growth enterprise board).
The review process can take two and half years on average, up to a maximum of five years (Luo and
Wang, 2013, Song and Xin, 2017). During this period, firms are required to modify application
material periodically and to provide supplementary information. Although the procedure can be
complex, much of the success of a firm’s IPO approval, in fact, depends on the outcome of a Q&A
session organized by a formal review committee appointed by the CSRC. By requirement, the
review session should last for 45 minutes. In practice, however, extensions are quite common.
During the review session, a group of experts asks questions of the IPO firm and its underwrit-
ers and decides whether to approve the IPO application. A review committee typically consists
of seven members, randomly chosen from an expert pool of more than 60 members.? Half of the
members in that pool are officials working at the CSRC, and the rest are professionals working at
financial intermediaries such as securities brokerages, accounting firms, and law firms, as well as
academics affiliated with a reputable university (see Appendix Table 1 for details on the compo-
sition). Each committee member serves a two-year term, with the possibility of reappointment.
The committee members receive a firm’s application material one week ahead of the review
session so they may familiarize themselves with the firm’s situation. During the review session,
the committee generally puts forward three to four big questions after examining the submitted
material, with each of them consisting of sub-questions and follow-up questions. After the Q&A
session with the firm, the committee reaches a final decision, which is released on the same day.

There are three possible outcomes: pass, suspension of voting, and non-approval. Other than a

2In a 2017 reform on the rules of the IPO review committee of the CSRC, the composition of each review committee
was changed from fixed to random, with the members of each review committee chosen by lottery.



straight pass, the remaining two outcomes are considered failed attempts.> Firms need consent
from five out of seven members to receive formal approval.

The review process is often viewed as subjective. A firm applying to list stocks has to meet
some general criteria promulated by CSRC in 2006, but it is the review committee that determine
whether the application can be approved.* The committee typically provides one or two brief
reasons for a rejection decision and such reasons are often inadequate or weak.” It is important to
note that the decision made by the review committee is final and cannot be appealed. Moreover,

there are no institutions that provide substantial oversight on the decisions made by committees.

3 Data Sample

3.1 IPO Approval

Our primary data source for IPO filings and approvals is the CSMAR database, one of China’s most
prominent financial and economic data providers. Our sample consists of 1488 IPO applications
that completed their review sessions between 2014 and 2020 and have non-missing financial
data.® An IPO review is regarded as a “pass” if the committee’s decision is a straight pass. Two
other outcomes, including suspension of voting and non-approval, are noted as a failed attempt.
Appendix Table 2 summarizes the review outcomes included in our sample by year of review
meetings. The approval rate varies from year to year, and the regulation was tightened after 2017.

Overall, about 85% of applications received a straight pass.

3“Suspension of voting” means a decision is not made immediately and the committee needs to further review the
application material. Firms with “non-approval” can resubmit their application materials with substantial revision
within six months.

“The criteria include requirements for law-compliance, corporate governance, and financial performance (Li and
Zhou, 2015). To be specific, in the last three fiscal years, there must not have been any violation of law, or any major
changes in the main business, senior management, or controlling shareholder; the firm must have good asset quality,
reasonable asset-liability structure, strong profitability and sustainable cash-flow etc.

SFor example, the reason given can be vague, such as “the independence of the firm is in question,” “the operational
situation of the firm will change dramatically,” or “the informational disclosure of the firm is not standardized.”

®We remove 38 IPOs whose reviews were canceled after scheduling because the firms were required to revise or
supplement their application. Moreover, because initial IPO applications can be rejected after the review, our sample
contains reviews for both first-time applications and subsequent applications if the first application is unsuccessful.

” «



Detailed information about the review sessions, including the names of the committee mem-
bers, the names of the IPO firms, and the review decisions, is obtained directly from CSRC. We
hand-collect the resumes of the committee members either from their previous employers or from
Baidu baike (Chinese Wikipedia). The information collected includes gender, age, education, year
of office, professional background, tenure at CSRC, and whether they serve at the CSRC in a full-
time capacity.

We obtain the transcripts of the review sessions, which include questions raised by the com-
mittee members (but not the responses by firms). All questions were made public for IPOs af-
ter 2015, available from CSMAR. However, the identities of the reviewers for specific questions
raised during the review are not published. That is, we know what questions are raised but do

not know who raised them.

3.2 Air pollution and weather

We obtain air quality monitoring data from the official website of the Ministry of Environmental
Protection of China. The agency provides the pollutant concentration (ug/m?®) in the air for
every hour at various monitoring points across several regions in Beijing. We use air quality data
from the monitoring station located in North Xizhimen, the nearest station (approximately 1.5
kilometers) to CSRC, as a measure of the degree of pollution that affects committee members.” We
calculate the average hourly PM2.5 levels between 8:00 a.m. and 6:00 pm, a period that covers
both working hours and commuting hours. We consider air pollution during commuting hours, in
addition to working hours, because pollution during commuting hours should affect the cognitive
ability and health of committee members. We also collect data from other monitoring sites from
different districts of Beijing (Chaoyang, Shijingshan, Fengtai and Haidian) for robustness tests.

The geographical locations of the monitoring points are shown in Figure 1.

71t is worth pointing out that all the reviews are held at a fixed location, in one of the CSRC’s conference rooms.
Even during the COVID-19 pandemic in 2020 when firms were reviewed online, the committee members gathered
in the conference room to review, ask questions, and vote.



Figure 2 presents the monthly distribution (i.e., mean, 1%, and 99%) of daily PM2.5 readings
at Xinzhimen station from April, 2014 to December, 2022. Two interesting patterns emerge from
the figure. First, the mean and extreme values are higher during heating seasons. Nonetheless,
the non-heating seasons also saw spikes in PM2.5, perhaps as a result of industrial production
powered by coal plants. Second, while the average level of PM2.5 is trending down in recent
years, there are still frequent large spikes in PM2.5.

It is important to note that indoor air quality is directly affected by outdoor air pollution in
the absence of air purifiers. In China, offices of government officials are required to meet the
Government Office Space Standards issued by the National Development and Reform Commis-
sion. These standards require offices to be “simple, economical, applicable and resource-saving”
and provide detailed standards for basic facilities such as lighting, cooling, and heating systems.
Air purifiers are not included in the standard provisions in government offices. To the best of our
knowledge, no such facilities exist in the CRSC meeting rooms, despite the December 2019 pro-
posal by the National Health Commission to equip offices with indoor air purifiers.

Finally, we obtain other hourly city-level weather data, such as temperature, precipitation,

and wind speed from meteorological station reports.

3.3 Control variables

We control for a variety of characteristics that may affect IPO approval decisions. Considering
that IPO firms must disclose their financial information at least three years before the review,
we control for a company’s financial performance three years prior to the review session (Wang
et al., 2021), including total sales, leverage, net profit margin, current ratio, and the share of
intangibles. Moreover, we use dummy variables to control for ownership of the firm, whether it
is a state-owned enterprise (SOE) or a foreign-funded enterprise (foreign). Firm ownership and
financial information are from WIND and CSMAR.

Many studies document that weather conditions affect high-stakes decisions and human be-

haviors (e.g., Saunders, 1993, Hirshleifer and Shumway, 2003, Loughran and Schultz, 2003, De-
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haan et al., 2017, Heyes and Saberian, 2019, Li and Patel, 2021). We therefore control for weather
conditions by constructing two variables for the review day: average daily temperature and an
indicator variable for whether it rained that day. In addition, we control for average review com-
mittee member characteristics such as gender, experience, full-time employee status at the CSRC,

and postgraduate degrees. All variables are defined in Table 1.

3.4 Summary statistics

Table 2 presents the summary statistics of our study sample. Our main dependent variable is an
indicator for a firm passing the IPO review (1[Passing review ]), and the independent variable of
interest is the air pollution level measured by hourly average PM2.5 level at the nearest monitoring
station to the CSRC head office between 8:00 am and 6:00 pm on the review day (PM2.5).

We find that most IPO firms (more than 85%) pass the review. The average pollution level in
Beijing on IPO review days during our sample period is 57 ug/m?, more than 11 times the annual
mean value worldwide at 5 ug/m?>, according to the World Health Organization. The maximum
PM 2.5 value is as high as 585 ug/m®. Such severe air pollution would significantly affect the
physical and mental health of human beings. In Panel B, we present PM2.5 statistics from other
parts of Beijing (PM2.5 of East, West, North, and South Beijing) and during non-working hours,
between 8:00pm and 12:00am (night) and between 12:00 am and 5:00 am (dawn). We find a
similar pattern. The average temperature on review days is 13 degrees Celsius and the average
wind speed is 2.6 meters per second, a typical weather condition for northern China.

In Panel C, we report summary statistics of IPO firm characteristics. The average total assets
of those listed firms is 16.5 billion RMB. There is a large variation in the size of the listed firms,
with the largest firm’s total assets at 9 trillion RMB and the smallest firm’s assets at 150 million
RMB. Overall, only 8% of firms are state-owned enterprises (SOEs) and 3.4% of firms have for-
eign ownership. We also find that despite being quite profitable before IPO, the listed firms ex-

perience sharp declines in their profitability after IPO. Specifically, ROE declines by more than 10
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percentage points. The decline in performance is also reflected in decreased post-IPO EPS and
the negative cumulative abnormal return (CAR).

Panel D shows statistics of the committee members’ questions during the review session. The
review committee asks on average 15.5 questions that cover 3.5 topics, averaging 4.4 questions
for each topic. Some of the questions raised under the same topics are follow-up questions,
requesting the applicants to clarify or complement their previous answers. Moreover, we find that
a large share, 45%, of questions are relatively complex. Such questions are often related to firms’
business risk and profit source. In Panel E, we present the characteristics of the review committee
members. We find that the average age of these reviewers is 43.6, about a quarter are women,
88% are full-time employees of the CSRC, and over 81% have a bachelor’s degree. They served

an average of 1.5 sessions as reviewers.

4 Main Results

In this section, we first perform our baseline analysis that relates the probability of IPO approval
to the level of air pollution on the review day. We present a comprehensive set of robustness tests,
including falsification tests and instrumental variable (IV) regressions using local wind speed as
an instrument for air pollution. We then explore firm heterogeneity to investigate whether the
effect of air pollution on IPO passing rate is more pronounced for firms operating in polluting
(or green) industries. To further shed light on the quality of the decision-making of the review
committee, we examine post-IPO performance to compare profitability and stock returns of firms

whose IPOs are approved on polluted days and those whose IPOs were approved on clear days.
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4.1 Baseline results

To investigate the impact of air pollution on the probability of a firm passing an IPO review, we

conduct regressions with the following specification:

1[Passing review]; , = BPM2.5;, + 0X;  +us; + v, + 0, + A +¢€;, (1)

1[Passing review]; , is a dummy variable that equals one if the IPO applicant passes the review,
and zero otherwise. PM2.5; , represents the average hourly pollution level of PM2.5 from 8:00
am to 6:00 pm on the day of the review session at North Xizhimen station, the nearest monitoring
point to the CSRC. We scale the PM2.5 value by 100 to help the interpretation of the coefficients.
X; is a variety of firm characteristics and committee composition control variables, including firm
size, profitability, leverage, intangible asset ratio, current ratio, the SOE indicator, foreign firm in-
dicator, temperature and whether it rained on the review day, and review committee composition
in terms of gender, full-time status, education, and experience of the members. u, and y, represent
industry fixed effects and province fixed effects, respectively. They capture any IPO-related regu-
lations that target firms in certain sectors or provinces. 0, represents the calendar quarter fixed ef-
fects of the review session, which captures the time-varying economic and market conditions. For
instance, the government is not likely to approve new IPOs if the economic growth slows down or
stock market value is low, with the concern that newly floated stocks would further decrease the
index price. A, represents the committee chairman fixed effects. The chairman of the committee
is usually a reputable official in the CSRC who plays a critical leadership role and enjoys dispropor-
tional power in shaping the final review decisions of the committee.® €; . is the heteroscedasticity-

adjusted residual term. The coefficient  measures the effect of air pollution on IPO success.

8Note that we cannot include committee fixed effects because committee members are randomly picked and thus
are not fixed for each IPO review. In untabulated statistics, we compare the characteristics of committee chairs and
other members and find that committee chairs are more experienced such as serving longer term on the committee,
are more likely to work at CSRC, are more likely to be female, and are more likely to have a bachelor’s degree than
other members.
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A key identifying assumption for our study is that the date for IPO review is not endogenously
determined by CSRC based on firm or review member characteristics, and the extent of the air pol-
lution that will be present on the day of their review cannot be predicted on the IPO assignment
date. First, because the timing and the date of the IPO review are determined about one week be-
fore the review date, CSRC cannot predict whether there will be heavy air pollution on the day of
the review. Second, the reviewer committee composition is randomly determined through a lot-
tery system to ensure the homogeneous quality of the review team for each IPO, and thus there
is no endogenous matching between committee member quality and air quality. Furthermore,
the reviewer members are typically not allowed to take a leave of absence on the day of the re-
view.” Both conditions ensure that the pollution level does not capture unobservables related to
committee quality. Nonetheless, we compare both firm characteristics and review member char-
acteristics for IPOs reviewed on polluted days and clear days, and find no significant differences
in those characteristics (see Appendix Table 3).

Table 3 shows the baseline results using specification (1). Column (1) shows that firms are
more likely to pass the IPO review on polluted days than clear days. The coefficient estimates
suggest that for every 100-point increase in PM2.5 concentration, the probability of a firm passing
IPO review increases by more than 4.5 percentage points. Among control variables, firms that
are larger and more profitable and have more intangibles are more likely to receive IPO approval.
The IPO approval rate for the first-time review is lower on average. For committee member
characteristics, IPO approval rate is higher when the committee has more part-time members or
members have more work experience.

Air pollution in northern China is more severe during winter than in other seasons due to the
burning of coal for heating (Chen et al., 2013). Moreover, committee members may be in a cele-
bratory mood and become more lenient at the end of a year. As a result, the relation of pollution

level and passing rate could be driven by seasonality. We address this concern by controlling for

°In our sample, only two members requested a sick leave and 13 members took a leave for personal reasons. The
likelihood of a member’s leave of absence is thus 0.1% based on 1,488 IPO reviews with seven members assigned to
each review.
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an additional month fixed effect (i.e. January, February, etc.). Column (2) presents the results.
The coefficient estimates remain similar.

Also of concern for spurious correlation are the coordinated policies stipulated by the central
Chinese government, which tries to ensure that all policies from its various departments are co-
ordinated and cohesive. For instance, during a stimulus period, when the government is deter-
mined to boost its economic growth rate, the CSRC would relax its review standards and allow
more firms to float their stocks. Environmental protection agencies may be ordered to tolerate
a higher level of pollution in exchange for growth. To capture the effects of these coordinated
government policies, we exclude IPO observations during the economic stimulus period between
2014 and 2016 in column (3). In column (4), we exclude the environmental protection period
between 2014 and 2017, when strict anti-pollution measures were recommended in Beijing. With
a much smaller sample, the coefficient for PM2.5, indicating statistical significance at the 5% or
level and magnitude, is almost 1.5 times that in the first two specifications. Moreover, to show
that our results are not driven by the effect of COVID-19 pandemic, when more than 95% of the
companies that applied for an IPO were approved, we exclude the year 2020 in column (5) and
find similar coefficients.

To show the non-linear effects of pollution on IPO approval, we decompose review days into
four groups according to air quality classified by China Ministry of Environmental Protection of
China: good (<75 ug/m?), lightly polluted (75-115 ug/m?®), heavily polluted (115-150 ug/m?),
and extremely polluted (>150 ug/m?®). We find that the passing rate on days when air quality
is defined as lightly polluted is indistinguishable from the rate observed on the days when air
quality is good (the omitted category) in column (6). The effect of air pollution on IPO approval
is pronounced on heavily or extremely polluted days. The passing rate is 6.0 and 12.3 percentage
points higher when air quality is heavily polluted and extremely polluted, respectively, than the
passing rate on days with good air quality.

Figure 3 graphically demonstrates the positive relationship between PM2.5 and firm passing

rate by year. Each dashed or dotted line in the figure represents the fitted line of the effect of
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air pollution on the passing rate for all IPO applicants within a year. The solid line in the middle
represents the fitted line using all observations. Overall, there is a clear positive relation between
air pollution level and the passing rate when air pollution levels are high by year, although the
relation is stronger in some years than in other years. The evidence helps mitigate the concern
that the pollution—pass rate relation is driven by certain observations that are clustered over a

short period of time.

4.2 Falsification tests

Another potential concern for the positive relation of air pollution and the IPO passing rate is that
the PM2.5 measure may capture some unobserved city-time specific heterogeneity that affects re-
view outcomes. For example, it is possible that air pollution coincides with traffic jams, cancel-
lation of events, or other policy changes by the city that may affect the mood and attitude of the
review committee members. That is, it is not the pollution but rather other concurrent events
in Beijing on the review day that affect the approval decision. To address this concern, we con-
duct falsification tests using PM2.5 observed at four other monitoring stations that are in the far
east, west, north, and south of Beijing and using pollution levels measured during non-working
hours (e.g. the night before and dawn on the review day) at the North Xizhimen station. Table 4
presents the results.

In column (1), we find that the coefficient for PM2.5 is statistically significant at the 10% level,
while none of the pollution measures at four other monitoring stations is statistically significant.
Column (2) shows results when air pollution measured at night (from 8:00 pm the night before
to 12:00 am on the review day) and dawn (from 12:00 am to 5:00 am on the review day) is
included. Both measures are statistically insignificant. The results confirm that it is indeed the
pollution level recorded closest to the review committee that affects the IPO review decision and

air pollution at other locations is not associated with review outcomes.

16



Local particulate matter pollution is a dynamic process affected by numerous meteorological
factors, such as wind and rain, and therefore PM2.5 levels can be somewhat persistent.'® To show
that our findings are primarily driven by the pollution level on the review day, we perform a test
using PM2.5 measures on different days around the review day. Figure 4 plots the mean and the
99% confidence interval of the coefficient estimate for PM2.5 on the review day as well as on
five lagged and five leaped days around the review date (i.e., from five days before to five days
after the official review). It shows that only the coefficient for PM2.5 measured on the day of the
review session is significantly positive at the 1% level. The pollution levels before or after that

have no significant impact on the review committee’s decision.

4.3 Instrumental variables analysis

Although we make several attempts to account for omitted variables that drive both the air pol-
lution and the passing rate, we cannot exhaust all possibilities. For a final robustness test, we fol-
low prior studies (Bondy et al., 2020, Li et al., 2021) to use the natural logarithm of local wind
speed as an instrumental variable (IV) for air pollution. The intuition is that a strong wind can
effectively dilute the pollutant density in the air, thereby decreasing the PM2.5 level. When com-
pared to other weather conditions, such as rain and snow, the wind is plausibly the most effective
way in decreasing local pollution, and it is exogenous. More importantly, wind speed satisfies the
exclusion restriction. It is hard to imagine that the wind could cause the review decision directly,
as all the review sessions take place indoors.

Specifically, we conduct the following system of equations:

PM2.5,;, =f,InWindspeed, . + 3, InWindspeed; ,_; + 0X;, +us;+y,+ 6, +A. +e€;, (2)

1[Passing review]; , = /5PMA2.5i’t +06X; tus+y,+60,+A +w;, (3)

10The autocorrelation of the air pollution between the review date, one day before, and one day after the established
review day is about 0.4. The correlation between PM2.5 on the review day and on days at least two days before the
review is zero (see Appendix Figure 1)
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In the above specification, Windspeed, , is the average wind speed during the working hours
of the review day. Windspeed;, , is the average wind speed during the working hours of the
day before the review day. Note that the wind speed for the prior day can be relevant for the air
pollution level the next day, as wind clears away most pollutants and interrupts the accumulation
process of those pollutants. We therefore include wind speed on both days. We also use the
natural logarithm of the average wind speed on both days as an alternative instrument. The data
on wind speed in Beijing are from China’s meteorological network.

The first-stage result of the instrumental variable regression is reported in column (1) of Table
5. Consistent with our expectations, the PM2.5 level decreases by 10.5ug/m® when the wind
speed increases by one standard deviation on the review day. The PM2.5 level on the review day
is also highly correlated with the wind speed on the day prior. PM2.5 decreases by 17.4ug/m? for
one standard deviation increase in wind speed the day before the review. The F-statistic is more
than 23, much greater than the rule-of-thumb level of 10, suggesting that the weak instrument
problem is not a major concern in our setup. In column (3), we use the average wind speed of
the review day and the day before as an instrument and find similar results.

Because wind speed is mainly determined by meteorological factors, it is unlikely to affect
the firms’ IPO review through channels other than PM2.5. A self-selection effect is unlikely to
exist. Since the company and committee memberships are decided a week prior to review, it is
extremely hard, if at all possible, to predict wind speed at the time. To verify this intuition, we
check the correlation between wind speed and a variety of firm- and committee-level character-
istics such as a firm’s profitability and size, and the committee member’s work experience at the
CSRC, education, and professional background. Not surprisingly, all characteristics have a low
and insignificant correlation with the wind speed on the review day and the day before.

Using wind speed on the day of review and one day prior as an instrument, in both columns (2)
and (4) we find that the coefficient for PM2.5 is positive and significant, and of a similar economic
scale. The fact that the coefficient is about 1.5 times its original size suggests an underestimation

of our OLS result. The IV estimation further confirms our baseline result.
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4.4 Firm heterogeneity

One potential explanation for the decrease in the applicants’ passing rate during polluted days
is the salient effect from the reviewers’ perspective. On hazy days, reviewers are more likely to
perceive the hazards of air pollution and therefore become more stringent (lenient) toward firms
in polluting (green) industries. Such a tilt in attitude may directly affect the average passing
rate and cause the difference in passing rate between polluted and non-polluted days. While the
industry fixed effects could have captured the impact of polluting and green industries on the
passing rate, this misses the additional effects of air pollution.

The polluting industry categorization is from the “Environmental Protection Verification of
Listed Companies” issued by the Ministry of Ecology and Environment of China. The following
industries are defined as heavy polluting industries: mining, quarrying, and oil and gas extrac-
tion; textiles, leather, fur, feather, and their products; shoes; paper and paper products; oil pro-
cessing and cooking; nuclear fuel processing; chemical raw materials and chemical products man-
ufacturing; chemical fibers; rubber and plastic products; non-metallic mineral products; ferrous
metal smelting and rolling; non-ferrous metal smelting and rolling; electric power and heat. The
environmental (“green”) industries include the following sectors: ecological protection and en-
vironmental management; research and experimental development; science and technology and
application services; professional technology services; waste management; building decoration;
and other construction industries.

We include the interaction of air pollution and the polluting (or green) industry dummy in our
baseline specification. Table 6 presents the results. We first find that the coefficient of PM2.5, the
main independent variable of interest, stays quantitatively the same compared with the baseline
result. Moreover, the coefficients of the interaction for polluting (green) industries are negative
(positive), showing that firms in green industries are more likely to have their IPOs approved
when PM2.5 is high on the review day. Conversely, IPOs of firms in polluting industries are more
likely to be rejected than firms in other industries on review days when PM2.5 is high. The

evidence suggests that air pollution on the review day may intensify reviewers’ perception of the
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hazardous effects of air pollution on health, causing review members to reject or approve firms of
certain characteristics related to air pollution. The phenomenon reflects potential salience biases

of review members that can develop as a result of a reduction in cognitive ability.

4.5 Post-IPO performance

Our results thus far demonstrate that firms are more likely to pass their review and float their
stocks on polluted days than on non-polluted days. However, the economic implication of our
finding is not clear. On the hand, the review committee may be overly harsh on approving IPOs on
average, tending to over-reject “good” IPOs. A higher approval rate associated with air pollution
helps marginal firms raise capital to fund their investments, which boosts economic growth. On
the other hand, the review committee is not productive on polluted days, leading them to approve
IPOs that should not be approved. The lax oversight by the review committee can be detrimental
to investors. To shed light on the quality of firms that receive IPO approval on polluted days and
the economic implications, we examine post-IPO performance.

We examine three firm-level post-IPO operating performance measures and stock returns using

the following OLS regression:

}/l',t = ﬁPMZ.Si’t + 5Xi,t + 5Xi,t + Ms + Yp + Gt + )'C + Ei,t (4)

Y, , represents performance. The three operating performance measures include Profit margin,
which is the change in net profit margin, ROE, and EPS within three years after IPO. The stock
performance measure is the one-year cumulative abnormal stock return deducting the stock mar-
ket return calculated from the Shanghai Shenzhen Composite 300 Index. We include the same
set of control variables and fixed effects as in our baseline regression. The results are presented
in Table 7.

We find that the coefficients for air pollution are negative in all four columns, suggesting that

firms that pass their review on hazy days perform worse ex post. In particular, investors who buy
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stocks on their first day of trading lose 5.3% of their investments relative to the market index
in the year after the IPO. Figure 5 provides a graphic illustration. Although IPO firms perform
poorly on average, consistent with prior literature (Ritter and Loughran, 1995, Brav and Gompers,
1997), IPOs approved on polluted days perform much worse than those approved on clear days.
Moreover, because air pollution affects investors’ trading behavior (Huang et al., 2020), to show
the robustness of our results, we control for PM2.5 level in the city where the firm is registered,
at the exchange where the firm is listed (Shanghai or Shenzhen), or in Beijing on the first day of
listing. Results in Appendix Table 4 show that our results on stock returns are not affected.'!

We conduct the following back-of-the-envelope calculation to quantify the scale of investors’
losses on hazy days. The economic value can be expressed as the product of both the change
in the firm’s pass rate due to air pollution and the firm’s economic performance after passing its

review. This value can be expressed as follows:
A{1[Passing review]} x [1%" year CAR]

A{1[Passing review ]} is the changes in passing rate during the smoggy days. [1%° year CAR] is
the firm’s CAR during the first year after its IPO.

The estimate from Column (1) of Table 3 shows that for every 100-point increase in PM2.5
concentration, the passing rate increases by 4.5 percentage points. The estimate from Column (1)
of Table 7 suggests that firms on average are associated with a 5.3% shrink in their capitalization
during the first year after IPO. Given the total market cap of 11,601 billion (in 2020 RMB) of
all listed firms in our sample, the effect of air pollution results in approximately 28 billion RMB

(USD#$4 billion) loss for investors between 2014 and 2020.

UFor further robustness tests, we split our sample by firms’ industries: polluted industries, green industries, and
the rest. Results in our Appendix Table 5 show that firms from the green industries experience much worse post-IPO
returns if their IPOs are approved on polluted days than other industries. Importantly, the post-IPO performance of -
6.1% of firms in neither polluting or green industries is comparable to that for the full sample, alleviating the concern
that the negative post-IPO performance of firms approved on polluted days is driven by firms in green industries.
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5 Exploring Mechanisms

Our main analysis shows that the worsening of air quality significantly affects the behavior of
CSRC committee members, causing them to relax their passing standards. Our results are consis-
tent with the interpretation that the review committee’s decision-making quality worsens on pol-
luted days because of the effect of air pollution on human health and cognitive capability as sug-
gested by the prior literature. In this section, we perform two sets of tests using the review tran-
scripts and the review committee member heterogeneity, respectively, to further explore the cog-
nitive capability channel. Furthermore, we provide suggestive evidence on an alternative chan-

nel that may explain our findings.

5.1 Textual analysis of IPO review questions

To analyze questions posed by the review members, we obtain transcripts of all available review
sessions from the CSRC website in all review meetings between February 2015 and December
2020, and categorize the topic of each individual question. We apply topic modeling using latent
Dirichlet allocation (LDA), an advanced textual analysis technique that extracts underlying topics
in a set of documents according to the estimated distribution and correlation of words. Appendix
A provides details of the model.

We categorize all questions into eight main topics according to found keywords (see Appendix
Table 6). We then sort the eight topics into two major groups: complex and (simple) intuitive
questions, according to Zhang et al. (2020). Complex questions require the reviewers to think
deeply about the quality and development prospects of the company, including business risk,
profitability, shareholders, and related transactions. Intuitive questions, on the other hand, do
not require in-depth thinking, and include simple inquiries based on existing information. Such
topics may include accounts receivable, main business, and accounting standards, for example.

Preparing complex questions and raising follow-up questions on the spot requires committee

members to stay sharp and make judgments during the review session. As a result, air pollution
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that impairs committee members’ physical and mental conditions could significantly affect the
questions raised and thus the review results. Table 8 shows that the total number of questions
decreases during polluted days. Moreover, the results are driven mainly by the decreases in the
number of follow-up questions within each topic, rather than the total number of topics. The evi-
dence reflects the deterioration of physical and mental conditions of the reviewers, as the follow-
up questions, instead of the topics, rely more on improvisation than preparation. Questions are
also shorter in length. Moreover, we find that the share of complex questions requiring reviewers
to make serious thinking decreases, indicating that the reviewers are less capable of processing
complicated information when air pollution is severe. The evidence suggests that reviewers’ cog-

nitive capability is negatively affected by air pollution.

5.2 Review members’ sensitivity to pollution

If the relaxation of review standards is directly caused by lower cognitive capacity among commit-
tee members on average, the extent of the effect on cognitive ability can vary by individual mem-
bers’ characteristics. That is, there can be substantial heterogeneity in the severity of the effect of
pollution on individuals. Specifically, we expect stronger effects among members who are more
likely to be affected by pollution—that is, those in poor health (having preexisting health condi-
tions related to respiratory systems, for example) and those who are less adapted to air pollution.

To explore the impact of each individual reviewer’s characteristics on the approval decision,
we conduct the analysis at the reviewer-firm level. Without detailed information on reviewers’
voting results, we categorize each reviewer as voting yes if the firm passes the review session
and as voting no if the firm fails. Considering that firms usually need five (out of seven) votes to
pass, this method could potentially polarize the voting results, especially when the firm fails. In
practice, however, reviewers usually share their opinions openly before making the final decision,
such that most voting results are unanimous.

We first consider the effect of the reviewer’s origins. We make a plausible assumption follow-

ing prior studies (Dong et al., 2021): reviewers who are new to Beijing would experience signifi-
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cantly greater difficulty in adjusting, mentally and physically, to air pollution than local reviewers,
whose past exposure to pollution helps them to adapt to the hazardous environment.'? In Table
9, column (1), we present results by including the interaction of an indicator for reviewer mem-
bers’ past exposure to pollution and PM2.5. We find that non-local reviewers show a significant
reaction to air pollution. In addition, we use reviewers’ age as a proxy for health conditions—
older reviewers are assumed to be more sensitive to air pollution than younger reviewers. The
result in Table 9 column (2) confirms this conjecture. Elder reviewers’ stronger reactions suggest
that air pollution’s effect on firms’ passing rate is most likely due to its detrimental impact on re-

viewers’ physical and mental conditions.

5.3 Review members’ lack of efforts

Poor air quality may require individuals to make significant adjustments to their daily routines
(e.g., keeping children home from school, canceling social events, etc.). The resulting effect is
that committee members may feel overwhelmed (i.e., busy) due to the extra efforts required to
manage their day and thus do not exert enough effort to their daily work. Although it is empirically
challenging to pin down this channel because efforts cannot be observed, we provide suggestive
evidence by examining review members’ incentives.

Review members who are close to the end of their term have a stronger incentive for perfor-
mance, as it is closely linked with whether they will be reappointed for another two-year term.
The coefficient in column (1) of Table 10 suggests that the incentives do matter for decreasing the
passing rate during hazy days. One compounding factor is that reviewers approaching the end
of their tenures may be more experienced. In column (2), we further control for review mem-
bers’ experience, measured as the number of terms, to alleviate the concern that our results are a

manifestation of their experience rather than reappointment incentives. The coefficient is almost

12Note that most of the non-Beijing residents typically come to the city to take their positions at the CSRC. As a
result, their stay in Beijing is usually too short of a time to allow them to get used to the pollution.
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intact, suggesting that the reviewers’ attention to work due to incentives for reappointment can

mitigate the negative impact of air pollution.

6 Conclusion

In this paper, we investigate the impact of air pollution on China’s initial public offering approval
process. We find that the IPO passing rate on polluted days in Beijing is five percentage points
higher than on non-polluted days. There is no effect when air pollution is measured during non-
working hours or far from the workplace of the reviewers, the Securities Regulatory Commission
of China. Our firm-heterogeneity tests show that environmental friendly firms are more likely to
receive their IPO approval on days with high PM 2.5 than other firms. Examining the post-IPO
performance, we find that IPOs approved on polluted days have worse stock returns and operat-
ing performance than those approved on clear days. Exploring potential channels, we find that
reviewers ask fewer, shorter, and less complex questions, and they are less likely to ask follow-up
questions on polluted days. The effect is more pronounced when the review committee is com-
posed of older members and members who are not from the capital city but less salient for teams
whose members are up for reelection.

Our results suggest that air pollution has an effect on the cognitive ability and behavioral bi-
ases of high-stakes decision-makers such as financial regulators. Less-qualified firms go public as
a result of lax regulatory oversight on polluted days. Our back-of-the-envelope calculation using
stock returns suggests that investors lose close to $28 billion RMB. Our findings highlight an im-
portant channel through which air pollution has real effects on investors and financial markets.
A policy suggestion from our study is that some work flexibility may mitigate the impact of envi-

ronmental shocks on decision-makers’ productivity.
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Figure 1: Location of PM2.5 Monitoring Stations in the Central Districts of Beijing

This figure shows the locations of monitoring stations in the six central districts of Beijing. The star signifies the
location of the CSRC. The circle indicates the monitoring station for baseline analysis, and the plus sign indicates
locations used for falsification tests.
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Figure 2: Monthly Average Level of PM2.5 at Xizhimen Monitoring Station

This figure shows the monthly distribution of daily level of PM2.5 during working time at Xizhimen
station, the closest station to CSRC. The whiskers show range of values during each month.
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Figure 3: Annual Correlation of PM2.5 and IPO Passing Rate

This figure shows the correlation of PM2.5 and pass rate from 2014 to 2020.
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Figure 4: Dynamic Effects of PM2.5

The figure shows how the coefficient estimates of PM2.5 vary with the number of days relative to the conference.
Each point indicates the point estimate including the full set of controls and lead and lagged PM2.5 levels. The
whiskers show the 99% confidence interval of each coefficient estimate.
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Figure 5: Post-IPO Stock Performance

The figure shows the average cumulative abnormal returns (adjusted by market return) by pollution groups.
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Table 1: Variable Definition

This table presents definitions of all variables used in the analysis.

Variables:

Description

Panel A. Key variables

1[Passing review]
PM2.5

1 if firm passes the approval of IPO
Level of PM2.5 around CSRC during working time 8:00-18:00 (ug/m>)

Panel B. Air pollution and weather

PM2.5_East Beijing
PM2.5_West Beijing
PM2.5_South Beijing
PM2.5 North Beijing

Level of PM2.5 in Chaoyang district during working time (ug/m®)
Level of PM2.5 in Shijingshan district during working time (ug/m®)
Level of PM2.5 in Daxing district during working time (ug/m®)
Level of PM2.5 in Haidian district during working time (ug/m®)

PM2.5 night Level of PM2.5 around CSRC during night 20:00-24:00 (ug/m®)
PM2.5 dawn Level of PM2.5 around CSRC during dawn 0:00-5:00 (ug/m®)
Temperature Temperature around CSRC during working time (Degree Celsus)
1[Rain] 1 if precipitation is larger than 0 around CSRC
Windspeed Wind speed around CSRC during working time (m/s)

Panel C. Firm characteristics
Assets Average total assets within 3 years prior to the meeting (Billion RMB)
Sales Average total sales within 3 years prior to the meeting (Billion RMB)
Profitability Average net profit margin 3 years prior to the meeting
Leverage Average leverage ratio within 3 years prior to the meeting
Intangibles Average intangibles ratio within 3 years prior to the meeting
CurrentRatio Average current ratio within 3 years prior to the meeting
1[SOE] 1 if firm is state-owned
1[Foreign] 1 if firm is foreign-owned
1[FirstReview] 1 if firm is reviewed by committee for the first time.

1[Polluting industries]

1[Green industries]
Diff [Profit Margin]
Diff [ROE]
Diff [EPS]

1 if firm industry is heavily polluting defined by the Ministry of Ecology and Environ-

ment of China.
1 if firm industry is environmentally friendly.

Net profit margin difference between 3 years post-IPO and 3 years pre-IPO

ROE difference between 3 years post-IPO and 3 years pre-IPO
EPS difference between 3 years post-IPO and 3 years pre-IPO

Market-adjusted 1yr CAR 1 year cumulative abnormal stock return adjusted by market return.

Panel D. Questions raised at the meeting

Total number of questions Total number of questions

Length of questions Total number of Chinese characters of questions

Number of topics Number of paragraphs of questions, usually each paragraph a separate topic.

Number of follow-up questions per topic ~ Calculated by Total number/Number of topics

1[Complex > Intuitive questions] 1 if there are more complex questions than intuitive questions in a review meeting.
Complex and intuitive are defined by question topics generated by LDA topic model.

Complex questions (%) Percentage of complex questions in a review meeting.

Panel E. Member characteristics

1[Female] 1 if member is female

1[Fulltime] 1 if member is a full-time CSRC employee

1[Bachelor] 1 if member has at least a bachelor degree.

Experience Term of the member

Age Age of the member

1[Non-Beijing Resident] 1 if member’s workplace is outside Beijing

1[Elder] 1 if member’s age is above median.

1[Before reappointment] 1 if the review is held two months before reappointment to committee
1[Chairman] 1 if member is chairman for the review meeting.
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Table 2: Summary Statistics

This table presents summary statistics of all variables used in the analysis. All variables are defined
in Table 1.

Variables: N Mean St. Dev. Min Pctl(25)  Pctl(50)  Pctl(75) Max

Panel A. Key variables

1[Passing review] 1,488 0.851 0.356 0 1 1 1 1
PM2.5 1,488 56.8 62.0 3.0 17.5 36.7 74.2 584.9

Panel B. Air pollution and weather

PM2.5_East Beijing 1,488 60.8 63.8 2.0 19.6 40.2 80.0 430.0
PM2.5_West Beijing 1,488 58.3 65.3 4.6 19.3 37.7 73.5 615.1
PM2.5_South Beijing 1,488 62.3 71.1 2.2 18.0 40.0 76.5 510.4
PM2.5_North Beijing 1,488 44.9 42.9 4.7 15.5 30.1 59.5 290.8
PM2.5_night 1,488 74.4 86.7 2.0 23.7 48.3 92.0 605.3
PM2.5_dawn 1,488 66.7 78.2 3.0 19.6 43.8 82.1 620.0
Temperature 1,488 13.120 11.470  -12.230 1.723 14.390 24.180 34.150
1[Rain] 1,488 0.275 0.447 0 0 0 1 1
Windspeed 1,488 2.640 1.307 0.727 1.727 2.364 3.182 8.364

Panel C. Firm characteristics

Assets (in Billion RMB) 1,488 16.5 258.9 0.149 0.478 0.834 1.573 9532
Sales (in Billion RMB) 1,488 1.6 9.9 0.042 0.262 0.513 1.054 295
Profitability 1,488 0.155 0.116 -0.073 0.085 0.130 0.201 1.133
Leverage 1,488 0.415 0.209 0.000 0.272 0.403 0.535 1.000
Intangibles 1,488 0.049 0.051 0 0.014 0.039 0.067 0.524
CurrentRatio 1,488 2.325 2.324 0.000 1.280 1.777 2.633 42.000
1[SOE] 1,488 0.080 0.271 0 0 0 0 1
1[Foreign] 1,488 0.034 0.182 0 0 0 0 1
1[FirstReview] 1,488 0.947 0.224 0 1 1 1 1
1[Polluting industries] 1,488 0.176 0.381 0 0 0 0 1
1[Green industries] 1,488 0.073 0.261 0 0 0 0 1
Diff [Profit Margin] 1,203 0.055 0.197 -1.611 -0.029 0.021 0.099 2.589
Diff [ROE] 1,203  -10.810 9.636 -64.900 -15.370 -9.547 -4.977 23.810
Diff [EPS] 1,133 -0.134 0.507 -2.550 -0.346 -0.157 0.050 4.000
Market-adjusted 1yr CAR 1,041  -0.055 0.600 -0.767 -0.347 -0.148 0.050 6.376

Panel D. Questions raised at the meeting

Total number of questions 1,178  15.540 8.024 0 8 15 22 35
Length of questions 1,178 766.6 372.0 0 454 772 1,056 1,865
Number of topics 1,178 3.517 1.231 0 3 4 4 8
Number of follow-up questions per topic 1,177 4.406 1.840 0.750 3 4.400 5.667 14.500
1[Complex > Intuitive questions] 1,177 0.349 0.477 0 0 0 1 1
Complex questions (%) 1,177 0.454 0.287 0 0.250 0.500 0.667 1

Panel E. Member characteristics

1[Female] 9,024 0.247 0.432 0 0 0 0 1
1[Fulltime] 9,024 0.879 0.326 0 1 1 1 1
1[Bachelor] 9,024 0.810 0.393 0 1 1 1 1
Experience 9,024 1.512 0.735 1 1 1 2 5
Age 4,200 43.59 3.785 37 41 44 46 55
1[Non-Beijing resident] 9,024 0.703 0.457 0 0 1 1 1
1[Elder] 4,200 0.465 0.499 0 0 0 1 1
1[Before reappointment] 9,024 0.064 0.245 0 0 0 0 1
1[Chairman] 9,024 0.152 0.359 0 0 0 0 1
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Table 3: Baseline Results

This table presents the baseline regression results. The dependent variable takes the value of one if the review decision on an IPO review is passed
and zero otherwise. PM2.5 is the level of PM2.5 around the CSRC headquarters (scaled by 100). Column (1) presents the baseline regression.
Columns (2) includes month fixed effects. Column (3) - (5) excludes samples during the policy stimulus period, the era with tight pollution
control, and during the COVID-19 pandemic period. Column (6) includes dummy variables within groups of PM2.5. All regressions include
control variables, as well as industry, province, calendar quarter and committee chairman fixed effects. Standard errors are clustered by industry-

year, and reported below the regression coefficients. ***, ** and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

Dependent variable: 1[Passing review]

Baseline Month FE Excluding Excluding Excluding Pollution
stimulus pollution COVID intensity
period control period
Period
(€} (2) 3 ()] %) (6)
PM2.5 0.045%** 0.043%*** 0.060%** 0.059** 0.046***
(0.009) (0.009) (0.016) (0.023) (0.009)
PM2.5 (75-115) 0.014
(0.026)
PM2.5 (115-150) 0.060**
(0.024)
PM2.5 (>150) 0.123%**
(0.034)
InSales 0.063%*** 0.062%** 0.064%*** 0.073%** 0.067*** 0.063%***
(0.011) (0.010) (0.013) (0.024) (0.012) (0.011)
Profitability 0.674*** 0.662%** 0.730%** 0.981%** 0.672%** 0.668%***
(0.133) (0.132) (0.150) (0.191) (0.141) (0.133)
Leverage 0.088 0.082 0.041 0.054 0.077 0.086
(0.056) (0.058) (0.069) (0.064) (0.060) (0.056)
Intangibles 0.817*** 0.859%** 0.869%** 0.647 0.918%*** 0.800***
(0.144) (0.153) (0.219) (0.405) (0.157) (0.142)
CurrentRatio -0.002 -0.002 -0.008 -0.007 -0.003 -0.002
(0.004) (0.005) (0.007) (0.005) (0.004) (0.004)
1[SOE] -0.037 -0.045 0.022 0.094* -0.052* -0.035
(0.027) (0.027) (0.040) (0.048) (0.028) (0.027)
1[Foreign] -0.025 -0.023 -0.049 -0.013 -0.035 -0.026
(0.039) (0.036) (0.048) (0.052) (0.043) (0.039)
1[FirstReview] -0.100%** -0.099%** -0.097%** -0.077** -0.110%** -0.100***
(0.024) (0.025) (0.026) (0.031) (0.033) (0.024)
Temperature 0.002 0.002 0.003* 0.004* 0.002 0.002
(0.001) (0.002) (0.002) (0.002) (0.001) (0.001)
1[Rain] 0.023 0.014 0.024 -0.015 0.022 0.021
(0.016) (0.019) (0.024) (0.042) (0.016) (0.016)
1[Female] mean 0.001 -0.004 0.031 0.107 -0.015 -0.001
(0.041) (0.038) (0.047) (0.080) (0.042) (0.040)
1[Fulltime]_mean -0.223% -0.227* -0.790%** - -0.219* -0.222*
(0.112) (0.122) (0.171) - (0.112) (0.113)
1[Bachelor]_mean -0.020 -0.021 -0.011 -0.003 -0.023 -0.019
(0.013) (0.014) (0.021) (0.030) (0.014) (0.013)
Experience_mean 0.081*** 0.093*** 0.072 0.046 0.087*** 0.082%**
(0.024) (0.025) (0.047) (0.129) (0.023) (0.023)
Industry FE Y Y Y Y Y Y
Province FE Y Y Y Y Y Y
Quarter FE Y Y Y Y Y Y
Chairman FE Y Y Y Y Y Y
Observations 1,488 1,487 905 464 1,296 1,488
Adjusted R? 0.357 0.359 0.396 0.551 0.356 0.357
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Table 4: Falsification Tests

This table shows the effect of PM2.5 at different locations and time periods. Column (1) includes
PM2.5 at faraway stations in six central districts in Beijing as shown in Figure 1, and column (2)
during different periods at the baseline station. The variable definitions are listed in Table 1. All
regressions include control variables as in column (2) of Table 3, as well as industry, province,
quarter, and chairman fixed effects. Standard errors are clustered by industry-year, and reported
below the regression coefficients. *** ** and * indicate statistical significance at the 1%, 5%,
and 10% levels, respectively.

Dependent variable: 1[Passing review |

Distance Time
@) (2)
PM2.5 0.088* 0.035**
(0.046) (0.014)
PM2.5 East Beijing -0.042
(0.045)
PM2.5 West Beijing -0.074
(0.049)
PM2.5 South Beijing 0.029
(0.028)
PM2.5 North Beijing 0.040
(0.042)
PM2.5 night 0.018
(0.012)
PM2.5 dawn -0.003
(0.017)
Control variables Y Y
Industry FE Y Y
Province FE Y Y
Quarter FE Y Y
Chairman FE Y Y
Observations 1,488 1,488
Adjusted R> 0.356 0.356
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Table 5: Instrumental Variable Analysis

This table presents the result from instrumental variable (IV) regressions. [n(Windspeed,) and
[n(Windspeed,_,) are natural logarithm of the wind speed on review day and the wind speed
on the day before the review, respectively. Column (1) and (2) use both [n(Windspeed,) and
In(Windspeed,_,) as instrumental variables, and column (3) and (4) use the natural logarithm
of average value of current and lagged wind speed (In(AverageWindspeed)). All regressions
include control variables as in column (2) of Table 3, as well as industry, province, quarter, and
chairman fixed effects. Standard errors are clustered by industry-year, and reported below the
regression coefficients. *** ** and * indicate statistical significance at the 1%, 5%, and 10%
levels, respectively.

Instrument variables [n(Windspeed,) & [n(AverageWindspeed)
[n(Windspeed,_,)
1st stage 2nd stage 1st stage 2nd stage
(D (2) 3) @)
[n(Windspeed,) -0.258%**
(0.066)
In(Windspeed,_;) -0.430%**
(0.073)
[n(AverageWindspeed) -0.662***
(0.099)
PM2.5 0.072%* 0.071%*
(0.030) (0.032)
Control variables Y Y Y Y
Industry FE Y Y Y Y
Province FE Y Y Y Y
Quarter FE Y Y Y Y
Chairman FE Y Y Y Y
F-stat 23.55%** 44.77%**
Observations 1,488 1,488 1,488 1,488
Adjusted R? 0.287 0.0379 0.282 0.0382
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Table 6: Heterogeneous Effects By Firms’ Industries

This table presents the result of heterogeneity analysis by IPO firms’ industry. Columns (1)-(2)
show the effect on firms from polluting industries, and columns (3)-(4) show the effect on those
from environmental-friendly (i.e., green) industries. All regressions include control variables as in
column (2) of Table 3, as well as industry, province, quarter, and chairman fixed effects. Standard
errors are clustered by industry-year, and reported below the regression coefficients. ***, ** and
* indicate statistical significance at the 1%, 5%, and 10% levels, respectively.

Dependent variable: 1[Passing review |

Key Indicator: 1[Polluting industries] 1[ Green industries]
1 (2) (3) “4)
PM2.5 0.045***  0.050%** 0.045***  (0.039***
(0.009) (0.010) (0.009) (0.008)
Key Indicator -0.000 0.027 -0.019 -0.086
(0.020) (0.029) (0.067) (0.080)
PM2.5 * Key Indicator -0.054** 0.153**
(0.027) (0.065)
Control variables Y Y Y Y
Industry FE Y Y Y Y
Province FE Y Y Y Y
Quarter FE Y Y Y Y
Chairman FE Y Y Y Y
Observations 1,488 1,488 1,488 1,488
Adjusted R? 0.356 0.356 0.356 0.359
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Table 7: Post-IPO Performance

This table presents the post-IPO performance of the firms reviewed on polluted days. The depen-
dent variables of columns (1)-(4) are one-year cumulative abnormal return (adjusted by market
return), and the average change in net profit margin, ROE, and EPS. The variable definitions are
listed in Table 1. All regressions include control variables as in column (2) of Table 3, as well as
industry, province, quarter, and chairman fixed effects. Standard errors are clustered by industry-
year, reported below the regression coefficients. *** ** and * indicate statistical significance at
the 1%, 5%, and 10% levels, respectively.

Dependent Variable: 1yr CAR  Profit Margin  ROE EPS

(D (2) (3) @
PM2.5 -0.053*** -0.016* -0.631* -0.034*
(0.018) (0.009) (0.370) (0.019)
Control variables Y Y Y Y
Industry FE Y Y Y Y
Province FE Y Y Y Y
Quarter FE Y Y Y Y
Chairman FE Y Y Y Y
Observations 1,041 1,203 1,203 1,133
Adjusted R? 0.141 0.0824 0.199 0.0782
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Table 8: Exploring Mechanism: Complexity of Review Questions

The table shows how pollution affects the number, type, and complexity of inquiry questions
raised during the meeting. Columns (1)-(4) discuss the impact on the number of questions,
and (5)-(6) show the complexity. The variable definitions are listed in Table 1. All regressions
include control variables as in column (2) of Table 3, as well as industry, province, quarter, and
chairman fixed effects. Standard errors are clustered by industry-year, and reported below the

regression coefficients. ***

levels, respectively.

, **, and * indicate statistical significance at the 1%, 5%, and 10%

Dependent variable: Total Length of Number  Number of  1[Complex > Complex
number of questions of topics follow-up Intuitive questions
questions questions questions] (%)

per topic
(D (2) 3) @) (5) (6)
PM2.5 -0.460* -34.730%** -0.009 -0.142%* -0.054** -0.032%**
(0.259) (10.933) (0.061) (0.060) (0.022) (0.010)

Control variables Y Y Y Y Y Y

Industry FE Y Y Y Y Y Y

Province FE Y Y Y Y Y Y

Quarter FE Y Y Y Y Y Y

Chairman FE Y Y Y Y Y Y

Observations 1,173 1,173 1,173 1,172 1,172 1,172

Adjusted R? 0.564 0.564 0.564 0.564 0.0862 0.0723
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Table 9: Heterogeneous Effects by Review Members’ Sensitivity to Pollution

The table presents heterogeneous effects on members’ health conditions. Columns (1) and (2)
includes the interaction term of PM2.5 and the dummy variable indicating whether (1) the mem-
ber used to work in Beijing before becoming a CSRC reviewer, or (2) the member is older than
sample median. All regressions include control variables as in column (2) of Table 3, as well as
industry, province, quarter, and chairman fixed effects. Standard errors are clustered by industry-
year, reported below the regression coefficients. *** ** and * indicate statistical significance at
the 1%, 5%, and 10% levels, respectively.

Dependent variable: 1[Passing review |

Key Indicator: Non-Beijing resident Elder
(D (2)
PM2.5 0.029*** 0.017%**
(0.007) (0.006)
Key Indicator -0.012* -0.003
(0.006) (0.005)
PM2.5 * Key Indicator 0.012* 0.016**
(0.007) (0.007)
Control variables Y Y
Industry FE Y Y
Province FE Y Y
Quarter FE Y Y
Chairman FE Y Y
Observations 9,024 4,195
Adjusted R? 0.380 0.591
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Table 10: Heterogeneous Effects by Review Members’ Incentive for Reappointment

The table presents heterogeneous effects by members’ incentives. Columns (1) and (2) include
the interaction term of PM2.5 and the dummy variable indicating whether the conference is within
one month before a member’s committee reappointment, and column (2) controls for the interac-
tion with members’ experience, i.e., the number of terms a member has been on the committee.
All regressions include control variables as in column (2) of Table 3, as well as industry, province,
quarter, and chairman fixed effects. Standard errors are clustered by industry-year, reported be-
low the regression coefficients. ***, ** and * indicate statistical significance at the 1%, 5%, and
10% levels, respectively.

Dependent variable: 1[Passing review |

Key Indicator: 1[Before reappointment]
(D (2)
PM2.5 0.039%** 0.052***
(0.008) (0.014)
Key Indicator 0.041 0.042
(0.029) (0.029)
PM2.5 * Key Indicator -0.080** -0.082**
(0.035) (0.034)
Experience 0.003
(0.003)
PM2.5 * Experience -0.008
(0.005)
Control variables Y Y
Industry FE Y Y
Province FE Y Y
Quarter FE Y Y
Chairman FE Y Y
Observations 9,024 9,024
Adjusted R 0.380 0.381
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Appendix Figure 1: Autocorrelation of PM2.5 at Xizhimen Monitoring Station

This figure shows the autocorrelation of average daily level of PM2.5 during working hours at
Xizhimen monitoring station. The whiskers show the 95% confidence interval.
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Appendix Table 1: Composition of Committee Members

This table shows the composition of the review committee in our sample. Regulatory institutions
include CSRC and its agencies, stock exchanges, and national ministries; market institutions in-
clude law firms, accounting firms, securities companies, fund companies, and insurance asset
management companies; other institutions include universities and research institutions.

Employment Regulatory Market Other
period # of members  jnqritutions institutions  institutions
16th 2014/5/23-2017/9/28 60 24 36 10
17th 2017/9/28-2019/1/29 63 39 16 8
18th 2019/1/29—present 21 13 8 0

45



Appendix Table 2: IPO Review Outcomes

This table shows the summary of review outcomes by year. “Suspension of voting” means a deci-
sion will be made in a month. Firms with “cancellation of the review” and “non-approval” need
to resubmit their application materials with substantial revision in six months.

Year N Approval Non- Suspension
approval of voting

2014 103 94.17% 4.85% 0.97%
2015 226 92.92% 4.87% 2.21%
2016 253 93.28% 5.14% 1.58%
2017 436 80.50% 14.91% 4.59%
2018 153 69.93% 25.49% 4.58%
2019 125 63.20% 36.00% 0.80%
2020 192 97.40% 0.52% 2.08%
All 1488 85.15% 12.03% 2.82%
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Appendix Table 3: Balance Test

This table shows the balance test of the sample mean and p-value of the mean difference at the
firm level, and shows both firm characteristics in Panel A and member characteristics in Panel
B. Low pollution is defined as 1 if PM2.5 is below the median for that year. The definitions of
variable are listed in Table 1.

Low Pollution High Pollution
N Mean N Mean

Diff (Low-High) p-value

Panel A. Firm characteristics

Assets (in Billion RMB) 753 12.497 735 20.597 -8.099 0.546
Sales (in Billion RMB) 753  1.323 735 1.945 -0.622 0.227
Profitability 753  0.157 735 0.152 0.005 0.382
Leverage 753  0.422 735 0.407 0.016 0.15

Intangibles 753  0.049 735 0.048 0.001 0.628
CurrentRatio 753 2.42 735 2.228 0.192 0.111
1[SOE] 753 0.07 735 0.09 -0.019 0.168
1[Foreign] 753  0.029 735 0.039 -0.01 0.278
1[FirstReview | 753  0.938 735 0.956 -0.019 0.105

Panel B. Member characteristics

1[Female] 753  0.268 735 0.244 0.024 0.097*
1[Fulltime] 753  0.869 735 0.877 -0.008 0.447
1[Bachelor] 753  0.691 735 0.681 0.01 0.751
Experience 753  1.315 735 1.324 -0.009 0.686
Age 306 44.159 304 44.219 -0.06 0.782
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Appendix Table 4: Stock performance: Controlling air pollution on the listing day

This table shows the stock market performance after controlling for air pollution on the listing day.
Column (1) - (3) control for the daily average level of PM2.5 in the city where firm is registered,
the city of the exchange where firm is listed (Shanghai or Shenzhen), and Beijing, respectively.
All regressions include control variables as in column (2) of Table 3, as well as industry, province,
quarter, and chairman fixed effects. Standard errors are clustered by industry-year, and reported
below the regression coefficients. *** ** and * indicate statistical significance at the 1%, 5%,
and 10% levels, respectively.

Dependent variable: 1 year CAR

Key indicator: City Exchange  Beijing
1) (2) (3)
PM2.5 -0.073***  -0.065*** -0.063***
(0.024) (0.022) (0.017)
Key indicator 0.115 0.064 0.065*

(0.075) (0.052) (0.037)

Control variables Y Y Y
Industry FE Y Y Y
Province FE Y Y Y
Quarter FE Y Y Y
Chairman FE Y Y Y
Observations 1,035 1,035 1,035
Adjusted R-squared 0.147 0.141 0.144
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Appendix Table 5: Stock performance: Sample-split by firm industry

This table shows the stock performance by split sample. Column (1) — (3) show the results from
subsamples including firms from polluting industries, from green industries, and from neither,
respectively. All regressions include control variables as in column (2) of Table 3, as well as
industry and quarter fixed effects. Standard errors are clustered by industry-year, and reported
below the regression coefficients. *** ** and * indicate statistical significance at the 1%, 5%,
and 10% levels, respectively.

Dependent variable: 1 year CAR

Sample 1[Polluting 1[Green Neither
industries] industries]
€Y (2) (3)

PM2.5 -0.124** -0.280* -0.061***

(0.046) -0.154 (0.022)
Control variables Y Y Y
Industry FE Y Y Y
Quarter FE Y Y Y
Observations 176 66 799
Adjusted R-squared 0.0468 0.309 0.133
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Appendix A: Applying LDA to Analyze Review Questions

In order to enable the topic model to convey as much information as possible, we pre-processed
the text before using the latent Dirichlet allocation (LDA) algorithm following several steps: 1.
Remove the samples recorded as “no questions,” and samples with question length in the 1%
and 99% percentiles; 2. Remove all numbers and punctuation marks in the text; 3. Apply word
segmentation package (jieba) to separate Chinese words. Unlike Latin languages, Chinese has no
spaces between words, hence requiring word dictionary and segmentation to process the text. We
add some additional financial terms'?® to the defined dictionary. 4. Remove the stop words in the
text with the Chinese stop words table, which sorted out a total of 740 frequently used functional
words, mainly including adverbs (e.g., some, especially, why) and conjunctions (e.g., although,
otherwise, but). 5. We also remove other functional words commonly used in the context of the
review question, such as millions, description, above, etc., and remove all company names. 6.
Keep only the words with the frequency of the top 2,000 (out of 14,509) for analysis.

These processes remove invalid information in the inquiry process, and improves the efficiency
of the LDA algorithm, enabling it to summarize key question topics. Referring to the literature on
text analysis algorithms, we determined the number of topics estimated by the model according
to the Perplexity score. The lower the parameter, the higher the model’s generalization ability
and the better fitting degree of text. As can be seen from the figure, when the number of topics
increases from 7 to 8, the score decreases sharply, so the number of topics is set to 8. The results
of the LDA topic model include the probability distribution of all words in in all topics, as well
as all topics in all questions. We define the topic of the question as the topic with the highest
probability. Appendix Table 6 lists the top 20 keywords with the frequency of occurrence under

the corresponding topic.

13The terms added include: information disclosure, controlling shareholder, independence, internal control, ad-
ministrative penalty, business model, material change, shareholding structure, managerial board, core technology,
investment project, raised funds, industrial policy, account receivables, and reporting period. In the default segmen-
tation of jieba package, the length of the words is usually 2-3 characters in Chinese, so unless the above words are
added separately, they will be processed into more than two words. For example, “information disclosure” is treated
as “information” and “disclosure,” which makes it difficult to express the meaning of the words themselves.
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Appendix Table 6: Type, Topics and Key Words of Review Questions

This table lists inquiry question topics generated by the LDA model. The model sorts questions into
8 topics and lists the frequency of words within each topic. We show the top 20 keywords here.

Type

Label

Keywords

Complex questions

Operating risk

Relevant, verification, production, existence, condition, repre-
sentation, operation, opinion, impact, risk, material, system,
validity, process, environmental protection, regulation, imple-
mentation, acquisition, use, compliance

Profitability

Gross margin, reasons, reasonableness, verification, product,
peer, comparable, representative, opinion, difference, above,
principal, situation, decline, process, revenue, combination,
clarity, variation, cost

Shareholder

Verification, existence, shareholder, equity, actual controller,
representative, opinion, transfer, relevant, cause, share, pro-
cess, situation, investment, employee, holding, rationality,
holding, clarity, enterprise

Related
tions

transac-

Association, existence, transaction, related party, capital, fair,
situation, verification, pricing, procurement, group, interest,
reasonableness, cause, correlation, representation, opinion, re-
lationship, loan, shareholder

Intuitive questions

Accounts receiv-

ables

Condition, rerification, cause, effect, accounts receivable, op-
eration, existence, revenue, representation, adequacy, risk,
opinion, combination, continuance, provision, reasonableness,
preparation, rerformance, inventory, material

Main business

Sales, customer, existence, distributor, check, condition, prin-
cipal, cause, mode, rationality, purchase, supplier, represen-
tative, revenue, process, opinion, distribution, relationship,
product, overseas

Accounting
dards

stan-

Verification, recognition, relevance, revenue, representation,
situation, compliance, contract, project, opinion, regulation,
enterprise, accounting standards, amount, accounting, exis-
tence, cause, treatment, process, performance

Supplier and Cus-
tomer

Business, presence, verification, major, customer, technology,
representative, related, service, competition, opinion, situa-
tion, product, enterprise, risk, cooperation, R&D, industry,
combination, supplier
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