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1. Introduction

The 2007-2009 global financial crisis is considered the second
largest economic crisis in history after the Great Depression of the
1930s. Major financial institutions such as Fannie Mae, Freddie Mac,
Bear Stearns, Lehman Brothers, Merrill Lynch, Citigroup, and Ameri-
can International Group (AIG) either failed or came close to doing so.
American families’ wealth decreased by $11 trillion in 2008, which
equals the combined output of Germany, Japan, and the UK at that
time.! Hence, whether the crisis could be foreseen or prevented has
been extensively debated.
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On the one hand, neither bank insiders nor financial economists
anticipated the impending crisis. For example, Fahlenbrach and
Stulz (2011)show that CEOs in the banking industry failed to reduce
their own shareholdings, implying that the financial crisis was not
expected by these key Wall Street players. Colander et al. (2009)
argue that economists were not capable of predicting the crisis
either. Neither did Federal Reserve System (FED) and the Treasury
detect the financial bubble; after retiring from the FED chairman-
ship position, Alan Greenspan admitted that he failed to foresee the
speculative bubble in the mortgage lending market.?

On the other hand, Brockman et al. (2015) find that some market
participants might have been aware of the forthcoming crisis. Their
results show that institutional investors significantly reduced their
ownership compared with non-financial stocks, and analysts issued
lower recommendations for financial stocks. Hanley and Hoberg
(2019) analyze risk factors in bank 10-Ks based on computational
linguistics and find that these factors predicted financial instability
in2008. Lin et al. (2020) show that change in short interest predicts

2 Edmund L. Andrews, 2008. Greenspan Concedes Error on Regulation.
The New York Times. (http://www.nytimes.com/2008/10/24/business/economy/
24panel.html?_r=0).
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banks’ stock returns during the financial crisis. The evidence is thus
mixed regarding whether the financial market had any knowledge
of the upcoming financial crisis or how it would affect the banking
sector. To shed light on the debate, our paper explores whether the
wisdom of crowds could predict the performance of financial firms
during the crisis period. Specifically, we conduct a textual analysis
of articles published on Seeking Alpha, one of the most popular
social media platforms for investors in the United States, and link
the tone of these articles to the subsequent performance of financial
firms.>

Our conjecture that investor opinions expressed via social media
might contain information regarding the crisis performance of
financial firms is inspired by several recent studies. Based on the
word lists of Loughran and McDonald (2011), Chen et al. (2014)
use investor opinions from Seeking Alpha and find that the tone of
articles could predict stock returns and earnings surprises in the
next quarter.” Their results also support the proposition that peer
opinions play an increasingly important role in financial markets.
Similarly, Bartov et al. (2018) use Twitter data from 2009 to 2012
and show that the aggregate opinion in individual tweets about
a company’s prospects can predict its earnings and stock returns.
Da and Huang (2019) examine the impact of herding on the accu-
racy of consensus earnings forecasts from a crowd-based platform
(Estimize.com) and find that the wisdom of crowds can be better
harnessed by encouraging independent views from participants.®

Given the evidence cited above that investor opinions expressed
via social media can predict future firm performance, we hypothe-
size that the wisdom of crowds in social media might also predict
the bleak outlook for some banks before the occurrence of the
financial crisis. We expect that the fraction of negative words con-
tained in Seeking Alpha articles predicts the negative crisis returns
of major banks. We focus exclusively on financial firms during the
2007-2009 crisis period for the following two reasons: (1) we aim
to shed light on the debate regarding whether the occurrence of a
financial crisis or the influence of such a crisis on the banking sec-
tor can be foreseen and (2) the crisis began in the banking industry
which suffered such excessive losses that the SEC had to issue a
temporary short-sales ban to this industry. Accordingly, we pro-
pose our first hypothesis:

H1. Thefraction ofnegative words contained in Seeking Alpha articles
in the pre-crisis period can predict bank stock returns in the crisis
period.

Chen et al. (2014) show that not only the fraction of negative
words contained in Seeking Alpha articles but also that of negative
words in Seeking Alpha comments can predict future stock returns.

3 As of August 2013, Seeking Alpha had between 500,000 to 1 million unique vis-
itors per day and, as such, was one of the biggest investment-related social media
websites in the United States. See the detailed introduction and discussions in Sec-
tion 2.2.

4 Loughran and McDonald (2011) created six different word lists (negative, posi-
tive, uncertain, litigious, strong modal, and weak modal) by examining word usage
in a large sample of 10-Ks.

5 Empirical evidence suggests that the influence of peer-based advice on con-
sumer decision making is increasing (Chevalier and Mayzlin, 2006; Chen and Xie,
2008; Zhu and Zhang, 2010). In addition, Deloitte (2007) finds that 82% of US Inter-
net consumers report that they are directly influenced by peer reviews in their
purchasing decisions.

6 Similarly, in the media literature, Dougal et al. (2012) find that journalists asso-
ciated with a more pessimistic column tone in the Wall Street Journal are linked to
more negative market returns the following day. Garcia (2013) measures the tone
of two financial columns in the New York Times during the period 1905-2005 and
finds that newspaper sentiment is related to future stock returns. Also see the stud-
ies of Chan (2003), Fang and Peress (2009), Engelberg and Parsons (2011), Solomon
etal.(2014), Liu et al. (2014), Peress (2014), Miller and Skinner (2015), and Lee et al.
(2015) for detailed discussions of the media effect on stock returns.

Namely, the collective wisdom of readers may also be insightful.
Hence, we propose our second hypothesis:

H2. The fraction of negative words in Seeking Alpha comments has
predictive power for the crisis returns of financial firms.

In addition, we also examine whether authors’ track records are
related to the predictive power of Seeking Alpha articles. We thus
propose our third hypothesis:

H3. Seeking Alpha articles written by authors with better track
records have stronger predictive power for the crisis returns of financial
firms.

To test our three hypotheses, we collect investor opinions from
Seeking Alpha (SA), comprising 677 banks from January 2005 to
June 2007 and use textual analysis to quantify the opinions dissem-
inated through those articles. Specifically, we use the frequency of
negative words in an article to capture the tone of the report (e.g.,
Das and Chen, 2007; Tetlock, 2007; Tetlock et al., 2008; Li, 2008;
Loughran and McDonald, 2011, 2014, 2016). We use the negative
word list proposed by Loughran and McDonald (2011) to charac-
terize the views expressed in SA articles and SA comments.

Our results show that the fraction of negative words contained
in SA articles in the pre-crisis period (January 2005 to June 2007) is
negatively correlated with banks’ stock returns during the finan-
cial crisis (July 2007 to December 2009).” The results still hold
when we control for bank characteristics such as previous one-year
buy-and-hold returns, book-to-market ratio, beta, tangible ratio,
idiosyncratic volatility, percent change in earnings per share, per-
cent change in non-interest income to net income, percent change
inbook value of equity to total assets, return of equity, asset growth,
leverage, and default probability, providing supporting evidence for
our first hypothesis.?

In terms of economic magnitude, a one-standard-deviation
increase in the number of negative words contained in SA articles in
the pre-crisis period leads to a decrease in bank stock returns during
the financial crisis by 4.11 percent (0.0074 x 5.5475), a magnitude
that represents approximately 50 percent of the risk-culture effect
in Fahlenbrach et al. (2012).° This finding indicates that the pre-
dictability of SA articles on bank crisis returns is both statistically
significant and economically meaningful.

Regarding our second hypothesis, we find that the fraction of
negative words in SA comments during the pre-crisis period is also
negatively correlated with bank stock returns during the financial
crisis. The result is consistent with findings in Chen et al. (2014),
who show that the fraction of negative words in SA comments can
also predict future stock returns in the subsequent quarter. Thus,
our results not only provide a validity check to their claim on the
existence of the predictability of a negative-sentiment effect in SA
but also indicate that some investors were able to predict the banks’
crisis performance some considerable time prior to the occurrence
of the crisis.

7 In our main results, we set article tone for banks without articles to neutral
(zero). In Section 4.3.3, we exclude banks not mentioned on the SA website and
find similar results. In addition, results hold if we set article tone for banks without
articles to the mean value or median value of our sample. The results of them are
reported in Appendix B.

8 Adding these variables helps address an alternative explanation that banks
entering the crisis in bad shape as captured by SA articles performed worse during
the crisis period.

9 Fahlenbrach et al. (2012) propose that a financial institution has a persistent
culture. Bank performance in past crises could proxy for its sensitivity to a crisis and
could predict it performance in a subsequent crisis. Thus, they compare banks’ stock
market performance in two recent crises (i.e., the financial crises of 1998 and 2007)
to test their hypothesis. They find that a one-standard-deviation decrease in bank
stock returns during the Long-Term Capital Management (LTCM) crisis is associated
with 8.2 percent lower stock returns during the 2007-2009 financial crisis.
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For the third hypothesis, we find that the interaction terms of
the fraction of negative words contained in SA articles and authors’
track records are negatively correlated to banks’ stock returns dur-
ing the financial crisis. Essentially, the better the author’s track
record, the stronger the predictive power of their SA articles. Over-
all, the results of the three tests provide convincing evidence that
the collective wisdom of the authors and readers in SA provide valu-
able information regarding the bleak outlook of some banks prior
to the 2007-2009 financial crisis.

We conduct several additional tests to corroborate our main
hypothesis. First, we find that the fraction of negative words con-
tained in SA articles in the pre-crisis period also predicts bank
default risk during the crisis period. That is, banks that were
described with a higher fraction of negative words in SA articles in
the pre-crisis period 1) tended to have greater increases in expected
default probability during the crisis and 2) had more increases in
loan defaults in the crisis, indicating lower loan quality. These two
alternative measures of bank performance also indicate the eco-
nomic channels through which the wisdom of crowds can predict
bank stock performance in a crisis. Third, our results are robust
after controlling for the content of Dow Jones News Service (DJNS)
articles. Moreover, the results also show that the content of DJNS
articles does not significantly predict bank crisis stock performance.
Hence, interestingly, the collective wisdom of contributors to SA
seems to be greater than that of journalists in traditional media.

Finally, to address potential selection issues for the banks being
mentioned on SA, we construct three additional tests. First, we use
a propensity-score-matching methodology to mitigate the omitted
variable problem.!? We use banks that are mentioned in SA articles
in the pre-crisis period as treated banks and others as control banks.
The matching procedure starts with a probit regression using firm
characteristics as independent variables.!! Based on the matched
samples, we then re-estimate the regressions and find consistent
results. Second, we delete banks not mentioned on the SA website
and re-estimate the regressions. Third, to avoid the possibility that
our results are driven by the distressed banks during the crisis, we
delete them and re-estimate the regressions. All the results remain
supportive of our main hypothesis after correcting for the potential
selection bias.

Our paper contributes to the literature in three ways. First, we
provide new insights into the debate on whether the 2007-2009
financial crisis in general or, more specifically, the influence of the
crisis on bank performance, was foreseen by some market par-
ticipants. Existing studies suggest that, while insiders of financial
firms and regulators of financial markets were not aware of the
imminent crisis (Fahlenbrach and Stulz, 2011; Cheng et al., 2014),
certain institutional investors and analysts exhibited some aware-
ness (Brockman et al., 2015). Our results indicate that the negative
tone of SA articles and comments prior to the financial crisis con-
tains predictive information. This is a novel finding with practical
implications, since bank managers and financial market regulators
may be able to learn from the wisdom of crowds regarding the
potential impact of the next financial crisis on the banking sector.

Second, our paper adds to the investment literature on textual
analysis, which has shown that the expression of negative sen-
timents in different documents (e.g., 10-Ks, newspaper articles)
can predict stock returns (Loughran and McDonald, 2011; Dougal
et al,, 2012; Garcia, 2013; Ahern and Sosyura, 2014; Chen et al.,
2014; Lo and Chau, 2019). We complement this line of research by
showing that the wisdom of crowds in social media contains use-

10 See the detailed discussion of the propensity-score-matching methodology in
Section 4.3.2.

11 For the robustness of our results, we use several different matching methods:
Nearest neighbors (n=1), Nearest neighbors (n=2), and Mahalanobis.

ful information regarding bank performance during the financial
crisis. Importantly, our design differs from and complements these
studies that mainly focus on short-term return predictability, since
we study the influence of investor opinions for the 30 months prior
to the crisis period and their predictability on bank returns over the
next 30 crisis months.!?

In this sense, our paper differs from Chen et al. (2014) in three
major respects. First, we study the influence of investor opinions for
the 30 months prior to the crisis period and their predictability on
bank returns over the next 30 crisis months, which is different from
the short-term return predictability in their design. Second, our
results indicate that the negative tone of SA articles and comments
prior to the financial crisis contains predictive information, which
provides a policy suggestion that financial market regulators may
be able to learn from the wisdom of crowds regarding the potential
occurrence of the next financial crisis. Third, we further extend the
analysis to bank lending quality and default risk, which is related
to the individual bank stability and bank system stability.

Third, our research also adds to the financial crisis literature.'>
Recently, a plethora of studies have focused on why some banks per-
formed relatively poorly in the financial crisis. These banks include
those with CEOs who had better incentives, riskier business mod-
els, more shareholder-friendly boards and fragile financing, lower
quality of regulatory capital ratios, worse risk management, more
assets related to securitization tranches, and overconfident CEOs.!4
We add to these studies by focusing on who may have possessed
what information of the impending crisis.

2. Data and descriptive statistics

In this section, we describe our data sources and present descrip-
tive statistics of the variables of interest.

2.1. Sample

Our sample comprises all US financial institutions with SIC codes
between 6000 and 6399. These financial institutions consist of four
groups: depository institutions (SIC 6000-6099), non-depository
credit institutions (SIC 6100-6199), investment intermediaries
(SIC 6200-6299), and insurance (SIC 6300-6399).!> Following
Fahlenbrach et al. (2012), the term “financial crisis” refers to the
period from July 2007 to December 2009. We use January 2005
to June 2007 as the pre-crisis period for our analysis of investor
activities in SA.16

The dependent variables that capture bank crisis performance
are RE09 (the annualized buy-and-hold returns from July 1, 2007
through December 31, 2009), ANPL (the level change in the ratio
of nonperforming loans to total gross loans between crisis years

12 There are several reasons why we focus on the long-term returns rather than
short-term returns. First, the prior studies on the 2007-2009 financial crisis almost
exclusively focus on the long-term returns (e.g., Fahlenbrach and Stulz, 2011;
Fahlenbrach et al., 2012; Beltratti and Stulz, 2012; Berger and Bouwman, 2013;
Ellul and Yerramilli, 2013; Erel et al., 2014; Ho et al., 2016). Since our main goal is to
explore the role of wisdom of the crowd in the financial crisis, it would be easier to
interpret our results if we stick to the conventional return duration of the literature.
Second, related to the first point, there is no clear-cut and well agreed definition of
short-term returns for the crisis performance.

13 See Fahlenbrach etal.(2012), Beltratti and Stulz (2012), Boyd et al. (2019), Beutel
et al. (2019), Park and Shin (2020), Drago and Gallo (2020), respectively.

14 See Fahlenbrach and Stulz (2011), Fahlenbrach et al. (2012), Beltratti and Stulz,
(2012), Berger and Bouwman (2013), Ellul and Yerramilli (2013), Erel et al. (2014),
Ho et al. (2016), and Lin et al. (2020).

15 For brevity, we use the term “banks” to represent “financial institutions” in this
paper.

16 We find similar results when we use different definitions of the pre-crisis period,
such as January 2006 to June 2007.
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2007-2009 and year 2006), and AEDF (the level change in expected
default frequency (EDF) between crisis years 2007-2009 and year
2006).

The controls variables are BHARO6 (the buy-and-hold returns
from July 1, 2006, through June 30, 2007), LnAssets (log of total
assets), BM (book value of common equity divided by market value
of common equity), Beta (bank equity beta from a market model of
daily returns in excess of three-month T-bills using previous two-
year data, where the market is represented by the value-weighted
CRSP index), TCE ratio (tangible common equity ratio: tangible
common equity divided by tangible assets and multiplied by 100),
Idiosyncratic volatility (IDIORISK, standard deviations of the resid-
uals obtained from a market model of daily returns in excess of
three-month T-bills using previous two-year data), AEPS (percent
change in earnings per share), AEA (percent change in book value
of equity to total assets), ATNII_NI (percent change in non-interest
income to net income), ASSETGROW (percent change in total asset),
ROE (ratio of netincome to total equities), Leverage (ratio of assets to
bookvalue of equity), and EDF (expected default frequency measure
of the firm, it is the percentile ranking of a firm’s default risk based
on its distance to default (constructed from Bharath and Shumway,
2008)).

2.2. Seeking Alpha

Seeking Alpha is one of the biggest investment-related social
media websites in the United States. For instance, Seeking Alpha
had between 500,000-1 million unique visitors per day in August
2013. Specifically, the website’s goal is to provide “opinion and
analysis rather than news, and it is primarily written by investors
who describe their personal approach to stock picking and portfolio
management, rather than by journalists” (Seeking Alpha, 2012).17

Following the methodology of the study of Chen et al. (2014),
we download all opinion articles published on the SA website from
January 2005 to June 2007. However, we focus on the bank sample.
We wrote a computer program to automate the process for down-
loading articles from SA and extracting relevant information from
the downloaded HTML files.!® SA assigns a unique identity number
to each article, and SA editors tag each article with one or more
stock tickers prior to publication. Hence, one article could include
more than one company. In multiple-ticker articles, the opinions
for each of the tagged stocks become more difficult to calculate. To
avoid this issue, we focus only on single-ticker articles. Our sample
total 1021 single-ticker articles, for which we collect information
including article ID, title, date of publication, author name, stock
ticker, and main text.

SA allows investors not only to write and read articles but also
to post comments in response. Hence, we also download all com-
ments written in response to our sample articles. In our sample,
79.3 percent of the comments were posted on the day of article
publication, an additional 13.4 percent were posted on the ensuing
calendar day, with others posted sporadically over ensuing weeks.
We collect 261 comments written in response to our sample arti-
cles. We assume that comments written in response to an article
mostly pertained to that article, and that the relevant stock was
discussed in that article. We then collect the same information for
each comment as that for the articles.

Similar to the methodology in prior literature, we examine the
frequency of negative words used in an article to capture the tone
of authors’ opinions. We then use the negative word list pro-

17 See the detail introduction and discussions on their website (http://
seekingalpha.com).

18 Qur program can directly access a PostgreSQL database and store the extracted
information therein.

posed by Loughran and McDonald (2011) to characterize the views
expressed in SA articles and SA comments.'®

The main independent variables are as follows: NegSA is the
average percentage of negative words across all Seeking Alpha arti-
cles published about bank i during the pre-crisis period (January
2005 to June 2007) if there were any such articles, and zero oth-
erwise; I(SA) is a dummy variable that takes a value of one if bank
i has at leastarticle published on SA in the pre-crisis period, and
zero otherwise; NegSA_Comment is the average fraction of negative
words across all SA comments on bank i in the pre-crisis period if
there were any such comments, and zero otherwise; Consistency is
author consistency based on each author’s published articles in the
past three years, based on whether the stock’s three-month perfor-
mance reflects the article’s position. We set zero if the author has
published no articles in the past three years, since the consistency
of such articles cannot be calculated.

2.3. Descriptive statistics

Table 1 presents the summary statistics, which include mean,
standard deviation, minimum, maximum, and quartiles. We win-
sorize all variables at the 1st and 99th percentiles to mitigate
the impact on our results from the extreme values. The table
shows that, not surprisingly, bank stock returns were quite negative
during the financial crisis. The average annualized buy-and-hold
returns for the period from July 2007 to December 2009 (RE09) is
—24.41 percent. The average AEDF and ANPL are 0.5290 and 9.69
percent, respectively.

Specifically, the overall sentiment expressed in SA dur-
ing the pre-crisis period is negative. The average NegSA and
NegSA_Comment are 0.0037 and 0.0002, respectively. The aver-
age I(SA) and Consistency are 0.1320 and 0.0646, respectively. The
averages of firm characteristics are similar to those cited in the
prior literature. The average BHAROG6, LnAssets, BM, Beta, TCE ratio,
IDIORISK, AEPS, AEA, ATNII_NI, ASSETGROW, ROE, Leverage, and
EDF are —0.0086, 13.0520, 0.9398, 0.9372, 13.8201, 0.0217, 0.5008,
0.0032,0.1682,0.1624, 0.1114, 9.4611, and 0.0397, respectively.

In addition, in Fig. 1, we present a scatter plot between negative
sentiment (NegSA) and crisis return (RE09) in Seeking Alpha data.
For brevity, we skip the samples with zero value of NegSA in this fig-
ure. We find that the negative relationship between two variables,
supporting that the fraction of negative words contained in Seek-
ing Alpha articles in the pre-crisis period can predict bank stock
returns in the crisis period.

3. Empirical results

In this section, we first test the relationship between the fraction
of negative words contained in SA articles in the pre-crisis period
and bank stock returns in the financial crisis. We then examine
whether the fraction of negative words in SA comments in the pre-
crisis period can also predict bank stock returns in the financial
crisis. Finally, we explore whether authors’ track records are related
to the predictive power of their SA articles.

3.1. Seeking Alpha articles and stock returns in the 2007-2009
financial crisis

We use the following ordinary least-squares (OLS) regression
to investigate whether the fraction of negative words contained in

19 http://www.nd.edu/~mcdonald/Word_Lists.html.
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Table 1
Summary statistics of variables.
Mean S.D. Min 25th Median 75th Max

RE09 —0.2441 0.2869 —0.8769 —0.4253 —0.2088 —0.0484 0.4546
AEDF 0.5290 0.3591 —0.3532 0.2286 0.5962 0.8441 0.9990
ANPL 0.0969 0.1834 —0.0041 0.0146 0.0343 0.0812 1.0424
NegSA 0.0037 0.0074 0.0000 0.0000 0.0000 0.0000 0.0304
I(SA) 0.1320 0.3387 0.0000 0.0000 0.0000 0.0000 1.0000
NegSA_Comment 0.0002 0.0022 0.0000 0.0000 0.0000 0.0000 0.0055
NegDJNS 0.0003 0.0017 0.0000 0.0000 0.0000 0.0000 0.0119
I(DJNS) 0.0367 0.1881 0.0000 0.0000 0.0000 0.0000 1.0000
Consistency 0.0646 0.1870 0.0000 0.0000 0.0000 0.0000 0.7500
BHARO06 —0.0086 23.8538 —59.8438 —12.8493 —2.9342 9.7994 82.1180
LnAssets 13.0520 1.8361 9.7625 11.6820 12.8795 14.2211 17.5703
BM 0.9398 2.2233 0.1070 0.4535 0.6063 0.7764 18.9068
Beta 0.9372 0.1790 0.1052 0.8672 0.9618 1.0403 1.3927
TCE ratio 13.8201 27.8255 —1.1407 3.6183 5.2836 10.9241 198.5350
IDIORISK 0.0217 0.0129 0.0078 0.0139 0.0181 0.0252 0.0838
AEPS 0.5008 3.1822 —3.6800 —0.1600 0.0800 0.4299 14.5600
AEA 0.0032 0.0633 —0.1623 —0.0042 0.0017 0.0097 0.1715
ATNIINI 0.1682 9.7402 —14.0762 —0.0505 0.0000 0.0662 6.6233
ASSETGROW 0.1624 0.4723 —1.1600 0.0271 0.0939 0.1923 0.4000
ROE 0.1114 0.0937 —0.2535 0.0722 0.1122 0.1499 0.3735
Leverage 9.4611 5.1476 1.1599 5.4294 9.7873 12.5296 28.8156
EDF 0.0397 0.1236 0.0000 0.0000 0.0000 0.0023 0.6557

This table presents summary statistics for the variables used in this study. The definitions of variables are presented in the Appendix.

0.6

0.4

*

NegSA

Fig. 1. Negative sentiment and crisis return.

This figure presents scatter plot between negative sentiment and crisis return in Seeking Alpha data. RE09 represents stock returns for bank i in the financial crisis and NegSA
is the average percentage of negative words across all Seeking Alpha articles published about bank i in the pre-crisis period (January 2005 to June 2007). For brevity, we skip

the samples with zero value of NegSA in this figure.

SA articles in the pre-crisis period can predict bank stock returns
during a crisis??:

REQ9; ¢risis = & + B1NegSA; pre + B21(SA); pre + VZit—1 + & (1)

20 We follow the study of Fahlenbrach et al. (2012) to set the regression model
and the studies of Cooper et al. (2003) and Fahlenbrach et al. (2012) to choose the
control variables.

where REQ9; is;s represents stock returns for bank i in the financial
crisis; NegSA; p. is the average percentage of negative words across
all SA articles published about bank i in the pre-crisis period if there
were any such articles, and zero otherwise; I(SA); e is @ dummy
variable that takes a value of one if at least one article about bank i
was published in the SAin the pre-crisis period, and zero otherwise;
Z; +_1 is a vector of control variables for bank i in the year 2006. The
variable definitions are presented in the Appendix A. The t-statistics
are in parentheses and are based on standard errors adjusted for
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Table 2
Seeking Alpha and bank crisis returns.
(1) (2) (3) (4)
RE09 RE09 RE09 RE09
NegSA —6.6847*** —7.2188*** —7.1534** —8.4879™**
(-3.23) (-3.59) (-3.81) (-4.31)
I(SA) 0.1317** 0.1451** 0.1431** 0.1610***
(2.20) (2.14) (2.19) (2.57)
BHARO6 0.0029*** 0.0026*** 0.0026*** 0.0022***
(4.64) (4.11) (4.10) (3.22)
LnAssets -0.0110 —0.0058 —0.0053 —0.0011
(-1.11) (-0.75) (-0.71) (-0.18)
BM —-0.0032 -0.0059 —-0.0059 —0.0003
(-0.66) (—-1.04) (-1.03) (—-0.04)
Beta 0.1996*** 0.2073*** 0.2085*** 0.1952**
(2.77) (3.17) (3.26) (2.22)
TCE 0.0007 0.0007 0.0002
(1.27) (1.23) (0.39)
IDIORISK 0.2601 -0.1268
(0.24) (-0.12)
AEPS 0.0032
(0.86)
AEA -0.2919**
(-2.05)
ATNIINI —0.0016
(-0.84)
ASSETGROW —0.0409
(-0.84)
ROE -0.3163
(-1.57)
Leverage —0.0115***
(-3.17)
EDF —-0.0539
(-0.39)
Constant -0.2891** —0.3817*** —0.3946*** -0.3117*
(-2.02) (-3.27) (-3.97) (-2.12)
Adj-R? 0.0636 0.0616 0.0600 0.0952
Obs. 677 568 568 565

This table presents OLS regression results for the Seeking Alpha articles and bank
crisis returns. The crisis period is from July 1, 2007, through December 31, 2009.
REQ9; ¢risis = & + B1NegSA; pre + P21(SA)i pre + VZit-1 + i

where RE09; isis represents stock returns for bank i in the financial crisis; NegSA; ,
is the average percentage of negative words across all Seeking Alpha articles pub-
lished about bank i in the pre-crisis period (January 2005 to June 2007) if there were
any such articles, and zero otherwise; I(SA); ,. isadummy variable that takes avalue
of one if at least one article about a bank were published in Seeking Alpha in the
pre-crisis period, and zero otherwise; Z; ;_, is a vector of control variables for bank i
in the year 2006. The variable definitions are given in the Appendix. The t-statistics
are in parentheses and are based on standard errors adjusted for heteroskedastic-
ity (White, 1980) and industry clustering at three-digit SIC code (Petersen, 2009).

The superscripts *, **, and *** denote significance at the 10%, 5%, and 1% levels,

respectively.

heteroskedasticity (White, 1980) and industry clustering at three-
digit SIC code (Petersen, 2009).2!

Our first hypothesis argues that some authors in SA anticipated
the imminent financial crisis and used a higher fraction of negative
words in SA articles to describe some banks in the pre-crisis period.
The banks with a higher percentage of negative descriptors in SA
articles should perform worse during the crisis period. We thus
expect the signs of coefficients 8; in Eq. (1) to be negative.

Table 2 presents the regression results. We control for a num-
ber of important bank characteristics: BHARO6, LnAssets, BM, Beta,
TCE ratio, IDIORISK, AEPS, AEA, ATNII_NI, ASSETGROW, ROE, Lever-
age, and EDF. The first specification controls for BHARO6, LnAssets,
BM, and Beta. The second specification adds TCE. The third specifica-
tion adds IDIORISK. The last specification adds AEPS, AEA, ATNII_NI,
ASSETGROW, ROE, Leverage, and EDF. Adding these variables helps

21 We find similar results if we perform regressions without clustering or clustering
standard errors at 2-digit industry level.

alleviate the concern that our main findings are driven by the neg-
ative performance persistence of some banks.

Across all specifications, the coefficients of NegSA are signif-
icantly negative. For example, in Model (4), the coefficient of
NegSA is —4.1177 and is statistically significant. A one-standard-
deviation increase in the NegSA is associated with a 3.05 percent
(0.0074 x 4.1177) lower stock return during the 2007-2009 finan-
cial crisis. After controlling for more bank characteristics in Models
(2)to(4), the economic magnitude of the coefficients becomes even
larger. For example, in Model (4), the stock returns decrease by 4.41
percent (0.0074 x 5.54758) during the crisis for a one-standard-
deviation increase in the pre-crisis change in NegSA.

This economic magnitude of 4.11 percent is approximately 50
percent of the risk-culture effect in Fahlenbrach et al. (2012), who
find that a one-standard-deviation lower return during the LTCM
crisis is associated with an 8.2 percent lower return during the
financial crisis. Thus, the predictability of the wisdom of crowds
in SA on bank stock returns during the crisis periods is both sta-
tistically significant and economically meaningful, supporting our
first hypothesis.

3.2. Seeking Alpha and stock returns: comments from readers

To test our second hypothesis, we use the following OLS regres-
sion to examine whether the fraction of negative words contained
in SA comments in the pre-crisis period can also predict bank stock
returns during a crisis:

REQ9; ¢risis = & + B NEgSAi,pre + Bl (SA)

i,pre

+ B3NegSA_Comment; pre + VZi ¢—1 + & (2)

where REQ9; .;sis represent stock returns for bank i in the financial
crisis; NegSA; p. is the average percentage of negative words across
all SA articles published about bank i in the pre-crisis period if there
were any such articles, and zero otherwise; I(SA); e is @ dummy
variable that takes a value of one if at least one article about banki is
published on SAin the pre-crisis period (January 2005 to June 2007),
and zero otherwise; NegSA_-Comment; ,, is the average percentage
of negative words across all SA comments published about bank i
in the pre-crisis period if there were any such comments, and zero
otherwise; Z; ,_; is a vector of control variables for bank i in the
year 2006. The variable definitions are presented in the Appendix
A.

Our second hypothesis argues that some SA readers also antic-
ipated the imminent financial crisis and used a higher fraction of
negative words in their comments in response to articles on some
banks in the pre-crisis period. We expect banks with more negative
sentiments expressed in SA comments to perform worse during the
crisis period. We thus anticipate the sign of coefficients g3 in Eq.
(2) to be negative.

Table 3 presents the regression results. First, across all spec-
ifications, the coefficients of NegSA are significantly negative,
reconfirming our first hypothesis. Second, the coefficients of
NegSA_Comment are also significantly negative, providing support-
ing evidence for our second hypothesis, i.e., that the fraction of
negative words in SA comments also has predictive power for crisis
returns of financial firms.

3.3. Seeking Alpha and stock returns: authors’ track records

Our third hypothesis argues that articles written by authors with
more consistent track records have stronger predictive power. Fol-
lowing Chen et al. (2014), we measure authors’ track records by the
consistency of each author. That is, Consistency; ,. is calculated by
an author’s published articles in the past three years, depending
on whether the three-month performance of the discussed stock
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Table 3 Table 4
Seeking Alpha and bank crisis returns: Negative Comments. Seeking Alpha and bank crisis returns: Author’s track record.
(M (2) (3) (4) (M (2) (3) (4)
RE09 RE09 RE09 RE09 RE09 RE09 RE09 RE09
NegSA -4.1678*** —4.6709** —4.5284** —5.5497*** NegSA 5.4862* -0.1134 0.0918 2.2355
(=2.53) (-2.43) (-2.47) (-4.90) (1.74) (-0.05) (0.04) (0.67)
I(SA) 0.1073 0.1186 0.1151 0.1282*** I(SA) —-0.0055 0.0697 0.0643 0.0119
(1.71) (1.63) (1.63) (2.80) (-0.09) (0.76) (0.72) (0.20)
NegSA_Comment —6.0430** —4.5530* —5.0058* —4.3966* NegSA x Consistency ~ —19.1374**  —-8.6230** —8.8238* —14.8348**
(-2.43) (-1.89) (-1.74) (-1.71) (-2.49) (-2.01) (-1.89) (-2.00)
BHAR06 0.0029*** 0.0025*** 0.0025*** 0.0021*** Consistency 0.2021* 0.0787 0.0838 02111**
(4.46) (3.86) (3.85) (3.03) (1.95) (0.70) (0.75) (2.36)
LnAssets -0.0116 —0.0065 —0.0056 —-0.0016 BHARO06 0.0029*** 0.0025*** 0.0025*** 0.0021***
(-1.17) (-0.86) (-0.77) (-0.59) (4.47) (3.78) (3.77) (2.81)
BM —-0.0034 —0.0062 —0.0062 —0.0008 LnAssets —-0.0113 —0.0062 —0.0056 —-0.0017
(-0.70) (-1.08) (-1.06) (-0.10) (-1.12) (-0.84) (-0.77) (-0.28)
Beta 0.2077*** 0.2153*** 0.2184*** 0.2073*** BM —-0.0032 —0.0060 —0.0060 —0.0006
(2.82) (3.29) (3.40) (3.33) (—-0.66) (-1.07) (-1.05) (-0.10)
TCE 0.0007 0.0007 0.0002 Beta 0.2021*** 0.2093*** 02111 0.2032**
(1.28) (1.22) (1.28) (2.80) (3.10) (3.19) (2.32)
IDIORISK 0.4991 0.1294 TCE 0.0007 0.0007 0.0002
(0.42) (0.10) (1.28) (1.25) (0.39)
AEPS 0.0042 IDIORISK 0.3348 -0.0173
(0.96) (0.30) (-0.02)
AEA —0.3057*** AEPS 0.0044
(-3.22) (1.17)
ATNII-NI —0.0015 AEA -0.2778*
(-0.90) (-1.91)
ASSETGROW —-0.0384 ATNIINI —-0.0016
(-0.64) (-0.83)
ROE -0.3163 ASSETGROW -0.0375
(-1.37) (-0.77)
Leverage -0.0111*** ROE -0.3282
(-4.16) (-1.51)
EDF —0.0571 Leverage —0.0113***
(-0.55) (-3.17)
Constant —0.2904** —0.3805*** —0.4058*** —0.3254*** EDF —-0.0593
(—2.03) (-3.30) (-4.21) (-3.10) (—0.43)
Adj-R? 0.0596 0.0556 0.0543 0.0873 Constant —0.2890** -0.3785"*  -0.3951*** -0.3132**
Obs. 677 568 568 565 (-2.03) (-3.30) (-4.01) (-2.16)
)
This table presents OLS regression results for the Seeking Alpha articles, comments, gZJS_.R 2%585 228530 258515 gé)§54

and bank crisis returns. The crisis period is from July 1, 2007, through December 31,
2009.

REQ9; crisis = & + B1NegSA; pre + B2(SA); pre + B3 NegSA_Comment; o + VZi 11 + &
where REQ9; ¢is;s represents stock returns for bankiin the financial crisis; NegSA; p is
the average percentage of negative words across all Seeking Alpha articles published
about bank i in the pre-crisis period (January 2005 to June 2007) if there were any
such articles, and zero otherwise; I(SA); . is a dummy variable that takes a value of
one if at least one article about a bank were published in Seeking Alpha in the pre-
crisis period, and zero otherwise; NegSA_Comment; ,.. is the average percentage of
negative words across all Seeking Alpha comments published about bankiin the pre-
crisis period if there were any such comments, and zero otherwise; Z; ; 1 is a vector
of control variables for bank i in the year 2006. The variable definitions are given in
the Appendix. The t-statistics are in parentheses and are based on standard errors
adjusted for heteroskedasticity (White, 1980) and industry clustering at three-digit
SIC code (Petersen, 2009). The superscripts *, **, and *** denote significance at the
10%, 5%, and 1% levels, respectively.

reflects the article’s position. We set zero if the author published
no article in the past three years. Therefore, a higher value of author
consistency means that the author has a better track record.

To test our third hypothesis, we use the following OLS regres-
sion to investigate whether authors’ track records are related to the
predictive power of their SA articles:

REQ9; crisis = & + B1 NEgSAi,pre + Bal (SA)i,pre
+ BsNegSAx Consistency; . + B7Consistency; yre
+yZit1+¢ (3)

where REQY; ;s represents stock returns for bank i in the financial
crisis; Consistency; pr is defined above; all other variables are sim-
ilar to those in Eq. (1) and the variable definitions are presented in
the Appendix A. We expect the sign of coefficient B in Eq. (3) to be
negative.

This table presents OLS regression results for the Seeking Alpha articles and bank
crisis returns by considering the author’s track record. The crisis period is from July
1, 2007, through December 31, 2009.

REQ9; crisis = & + B1NegSA; pre + B21(SA); pre + BsNegSA x Consistency; pre +

B Consistency; pre + ¥ Zir-1 + i

where RE09; isis represents stock returns for bank i in the financial crisis; NegSA; ,
is the average percentage of negative words across all Seeking Alpha articles
published about bank i in the pre-crisis period (January 2005 to June 2007) if there
were any such articles, and zero otherwise; I(SA); . is a dummy variable that takes
a value of one if at least one article about a bank were published in Seeking Alpha
in the pre-crisis period, and zero otherwise; Consistency; . is author consistency
based on author’s published articles in the past three years, determined based on
whether a stock’s three-month performance reflects the article’s position. We set
zero if no article is published by the author in the past three years; Z; ;_; is a vector
of control variables for bank i in the year 2006. The variable definitions are given in
the Appendix. The t-statistics are in parentheses and are based on standard errors
adjusted for heteroskedasticity (White, 1980) and industry clustering at three-digit
SIC code (Petersen, 2009). The superscripts *, **, and *** denote significance at the
10%, 5%, and 1% levels, respectively.

Table 4 presents the regression results. Across all specifications,
the coefficients of NegSA x Consistency are all significantly negative,
supporting our third hypothesis. Interestingly, the coefficients of
NegSA become insignificant after we control for the author’s track
record. This result indicates that our previous finding in Section 3.1
is mainly driven by authors with good track records.

In sum, our results in Tables 2-4 not only support our three
hypotheses but also complement the findings in Chen et al. (2014),
who show that the fraction of negative words in SA comments can
predict next-quarter stock returns. Our results suggest that authors
and readers on SA were aware of the bleak outlook of some banks
months before the global financial crisis occurred.
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4. Additional supporting evidence

In this section, we provide further supportive evidence that
aligns our findings with our main hypotheses. We first investigate
the correlation between the fraction of negative words contained
in SA articles and two alternative bank performance measures in
the financial crisis (bank default risk and loan quality). Second, we
further control for the tone of Dow Jones News Service (DJNS) arti-
cles in our regressions. Third, to mitigate the endogeneity issue,
we adopt the propensity-score-matching methodology, delete the
banks not mentioned in the SA website, and delete distressed banks
to account for the omitted variable problem and sample selection
bias.

4.1. Seeking alpha and bank performance: default risk

Fahlenbrach et al. (2012) find that banks with a riskier busi-
ness model suffered more in stock returns and had a higher default
probability during the 2007-2009 crisis period. Similarly, Ho et al.
(2016) find that overconfident banks with a higher level of risk-
taking behavior before the financial crisis had a higher expected
default frequency (EDF) during the crisis. Therefore, in this subsec-
tion, we examine whether the fraction of negative words contained
in SA articles can also predict default risk of banks during the finan-
cial crisis as the following regressions:

AEDFi,crisis =0+ /31 NegSAi,pre + ﬂZI(SA)i,pre + yZi,t—l + & (4)

where AEDF, 5 represents the level change in expected default
frequency (EDF) between year 2009 and year 2006. The EDF is the
percentile ranking of a firm’s default risk based on its distance to
default (Bharath and Shumway, 2008). All other variables are sim-
ilar to those in Eq. (1) and the variable definitions presented are in
the Appendix A. Based on our first hypothesis, we expect the sign
of coefficient B; in Eq. (4) to be positive.?2

Table 5 presents the results for the SA articles and bank default
risk in the financial crisis. The results show a significantly posi-
tive correlation between the fraction of negative words contained
in SA articles and the level change ratio of expected default fre-
quency during the financial crisis. For example, in Model (2), a
one-standard-deviation increase of the number of negative words
contained in SA articles in the pre-crisis period is associated with a
4.02 percent (0.0074 x 5.4373) increase in the level change ratio of
expected default frequency. The result is consistent with the notion
that some authors of articles on SA could foresee the higher default
risk potential of some banks before the financial crisis.

4.2. Seeking alpha and bank performance: loan quality

In addition to default risk, we further examine whether the
fraction of negative words contained in SA articles also predicts
the loan quality of banks during the 2007-2009 financial crisis as
additionally supportive evidence to support our first hypothesis.
Specifically, we perform the following regression:

ANPL; ¢risis = ¢ + B1NegSA; pre + B21(SA)i pre + VZi,t—1 + &i (5)

where ANPL; .55 represents the level change in ratio of non-
performing loans (NPL) to total gross loans between crisis years
(2007-2009) and year 2006. Nonperforming loans are defined as
loans with interest payments and principal more than 90 days over-

22 We find similar results if we use the level of EDF as the dependent variable in
the regressions.

Table 5
Seeking Alpha and default risk.
(1) (2) (3) (4)
AEDF AEDF AEDF AEDF
NegSA 5.2071** 5.4373*** 4.9737* 4.5250**
(2.14) (2.72) (2.41) (2.18)
I(SA) 0.0190 -0.0155 —0.0039 0.0038
(0.26) (-0.25) (—0.06) (0.06)
BHARO6 —-0.0031** —0.0025* —0.0026* —0.0024**
(—2.48) (-1.94) (-1.93) (—2.34)
LnAssets -0.0155 -0.0196 —0.0260 —0.0213
(-0.75) (-0.70) (-0.91) (-0.70)
BM —0.1704*** —0.1965*** -0.2311%* 0.0693
(-2.68) (-3.05) (-3.25) (0.56)
Beta -0.1642 -0.1634 -0.2033 —0.0805
(—-0.94) (-0.78) (-0.99) (-0.38)
TCE —0.0003 —0.0001 0.0006
(-0.21) (—-0.09) (0.67)
IDIORISK —4.4910** —3.5030*"
(—2.09) (-1.82)
AEPS —0.0036
(-1.64)
AEA 0.5332***
(2.91)
ATNIINI 0.0072
(1.47)
ASSETGROW 0.0563
(1.55)
ROE 0.2808
(1.07)
Leverage 0.0207***
(4.11)
EDF —0.9336***
(~10.21)
Constant 0.9630*** 1.0519*** 1.2815™* 0.7507***
(7.15) (5.65) (5.28) (2.79)
Adj-R? 0.0411 0.0307 0.0433 0.1767
Obs. 497 440 440 439

This table presents OLS regression results for the Seeking Alpha articles and bank
default risk in the financial crisis. The crisis period is from July 1, 2007, through
December 31, 2009.

AEDF; gisis = & + B1NegSA; pre + B2(SA)i pre + VZit-1 + &i

where AEDF; ;s represents the change in the expected default frequency of bank i
in the financial crisis; NegSA; ,. is the average percentage of negative words across
all Seeking Alpha articles published about bank i in the pre-crisis period (January
2005 to June 2007) if there were any such articles, and zero otherwise; I(SA); . is a
dummy variable that takes a value of one if at least one article about a bank were pub-
lished in Seeking Alpha in the pre-crisis period, and zero otherwise; Z; ;_; is a vector
of control variables for bank i in the year 2006. The variable definitions are given in
the Appendix. The t-statistics are in parentheses and are based on standard errors
adjusted for heteroskedasticity (White, 1980) and industry clustering at three-digit
SIC code (Petersen, 2009). The superscripts *, **, and *** denote significance at the
10%, 5%, and 1% levels, respectively.

due. All other variables are similar to those in Eq. (1). We expect the
sign of coefficient B; in Eq. (5) to be positive.?>

Table 6 presents the results for the SA articles and bank loan
quality during the financial crisis. A significantly positive correla-
tion exists between the fraction of negative words contained in SA
articles and the level change ratio of non-performing loans during
the financial crisis.

In sum, the results in Tables 5 and 6 support the argument
that some authors in SA were aware that certain banks would
perform poorly in the forthcoming crisis. Moreover, these results
also demonstrate the economic channels through which authors of
SA articles could detect the worst-performing banks in the crisis
period.

23 We find similar results if we use the level of NPL as the dependent variable in
the regressions.
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Table 6
Seeking Alpha and bank loan quality.
(1) (2) (3) (4)
ANPL ANPL ANPL ANPL
NegSA 2.8036"** 24192 2.5948*** 3.0921***
(20.61) (14.53) (17.15) (18.73)
I(SA) 0.0027 0.0219 0.0192 —-0.0102
(0.07) (0.99) (0.91) (-0.38)
BHARO6 —0.0015*** —0.0011** —0.0010** —0.0009*
(—2.95) (—2.47) (-2.27) (—1.85)
LnAssets -0.0110** —0.0159*** —0.0148*** —0.0217***
(—2.00) (-11.32) (-11.33) (-17.98)
BM —0.0028*** —0.0032** —0.0031** —0.0065***
(-2.78) (-2.22) (-2.03) (—4.68)
Beta 0.0197 0.0630*** 0.0800*** 0.0112
(1.04) (5.81) (5.74) (0.28)
TCE 0.0021 0.0020 0.0017
(1.03) (0.98) (1.14)
IDIORISK 0.9326*** 0.0793
(3.44) (0.19)
AEPS —0.0066***
(—4.24)
AEA 0.0724
(0.29)
ATNIINI —0.0004
(-0.39)
ASSETGROW 0.1762***
(11.29)
ROE 0.8136"**
(3.84)
Leverage —0.0026
(-1.44)
EDF 0.1230
(0.72)
Constant 0.2050** 0.2139*** 0.1666*** 0.4344***
(4.33) (12.09) (5.14) (11.03)
Adj-R? 0.0142 0.0154 0.0151 0.0474
Obs. 403 367 367 366

This table presents OLS regression results for the Seeking Alpha articles and bank
loan quality in the financial crisis. The crisis period is from July 1, 2007, through
December 31, 2009.

ANPL; isis = & + B1NegSA; pre + B21(SA)i pre + VZit-1 + &i

where ANPL; .i5is represents the change in the nonperforming loan ratio of bank i in
the financial crisis; NegSA; ,. is the average percentage of negative words across all
Seeking Alpha articles published about bank i in the pre-crisis period (January 2005
toJune 2007)if there were any such articles, and zero otherwise; I(SA); . isadummy
variable that takes a value of one if at least one article about a bank were published
in Seeking Alpha in the pre-crisis period, and zero otherwise; Z;; ; is a vector of
control variables for bank i in the year 2006. The variable definitions are given in
the Appendix. The t-statistics are in parentheses and are based on standard errors
adjusted for heteroskedasticity (White, 1980) and industry clustering at three-digit
SIC code (Petersen, 2009). The superscripts *, **, and *** denote significance at the
10%, 5%, and 1% levels, respectively.

4.3. Robustness checks

4.3.1. Controlling for the articles of Dow Jones News Service

One may be concerned that the predictive power of SA arti-
cles is merely a reflection of what has been reported in traditional
media outlets such as newspapers. Similar to Chen et al. (2014), we
mitigate this concern by controlling for the information revealed
through Dow Jones News Service (DJNS) articles. We collected DJNS
articles for each stock covered by the single-ticker SA articles from
the Factiva database. Because DJNS articles are not tagged by com-
pany name or stock ticker, we had to use a search query to find the
matched news articles for each stock from January 2005 to June
2007.24

In a manner similar to the method we used for the SA articles,
we collected the information of each DJNS article regarding article

24 Following Chen et al. (2014), we use each company’s name in the CRSP database
and require that these names be mentioned at least once in the first 50 words of the
DJNS articles.

title, date of publication, and main text. We then constructed two
DJNS related variables: NegDJNS is the average fraction of negative
words across all articles published in the DJNS about bank i in the
pre-crisis period if there were any such articles, and zero otherwise.
I(DJNS) is a dummy variable that takes a value of one if at least one
article about bank i was published in the Dow Jones News Service in
the pre-crisis period, and zero otherwise. Specifically, we perform
the following regression:

REQ9; ¢risis = ¢ + Bi NegSAi,pre + Bal (SA)i,pre
+ B3NegSA_Comment; . + BaNegDINS; pre + BsI(DINS); pre
+VZit-1+ & (6)

where NegDJNS and I(DJNS) are defined above and other variables
are similar to those in Eq. (1). We expect that the sign of coefficient
B1inEq.(6) remains negative after we control for the news released
in traditional media outlets, such as DJNS articles.

Table 7 presents the results. First, in all models, the correlations
between the fraction of negative words contained in SA articles and
the bank’s stock returns during the financial crisis are significantly
negative, confirming our first hypothesis. Interestingly, the corre-
lations between the fraction of negative words contained in DJNS
articles and stock returns during the financial crisis are insignifi-
cant. This result suggests that the collective wisdom of the authors
on SA seems more insightful concerning the bleak future of certain
banks, compared with those in DJNS articles.

4.3.2. Propensity-score-matching methodology to address
potential omitted variables and selection bias

To address the potential concerns regarding potential omitted
variables and selection bias, we use the propensity-score-matching
approach and construct an optimal control firm sample in the same
spirit of Houston et al. (2014) and Hasan et al. (2014).2°

We use banks mentioned in SA articles in the pre-crisis period
as the treated group and other banks as the control. The matching
procedure starts with a probit regression model using all firm char-
acteristics (BHAROG6, LnAssets, BM, Beta, TCE ratio, IDIORISK, AEPS,
AEA, ATNII_NI, ASSETGROW, ROE, Leverage, and EDF) as control vari-
ables. For the robustness of this exercise, we adopt three different
matching methods: Nearest neighbors (n=1), Nearest neighbors
(n=2), and Mahalanobis.

Table 8 shows that the results remain qualitatively similar. In
all models, the correlation between the fraction of negative words
contained in SA articles and stock returns during the financial crisis
is significantly negative. This alleviates the concern that our main
finding might be driven by potential omitted variables.

4.3.3. Subsample analysis for addressing sample selection bias

Our results might stem from the selection bias of authors in
SA. To mitigate the concern, we further re-do our analysis based
on the subsample that excludes banks not mentioned on the SA
website. By doing so, we reduce the concern that only the bad news
is selected from SA articles.

Table 9 shows a significantly negative correlation between the
fraction of negative words contained in SA articles and bank crisis
returns. Hence, even when we exclude banks not mentioned on the
SA website, the fraction of negative words contained in SA articles
in the pre-crisis period can still predict the poor stock performance
of banks.

Another concern is that our main results cloud been driven by
the distressed banks during the crisis. In our sample, there are 15

25 This approach is developed by Rosenbaum and Rubin (1983) and Heckman et al.
(1997, 1998).
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Table 7 Table 8
Seeking Alpha and bank crisis returns: Controlling DJNS articles. Seeking Alpha and bank crisis returns: Propensity-score-matching approach.
(1) (2) (3) (4) Matching methodNearest neighbors (n=1Nearest neighbors (n=2Mahalanobis
RE09 RE09 RE09 RE09 (1) 2) 3)
NegSA —4.6768*** —5.0947*** —4.9014*** —6.0678"** REO9 REO9 REO9
(-2.90) (-2.85) (—2.66) (-3.13) NegSA —4.8380*** —4.1814** —4.8380***
I(SA) 0.1200* 0.1293 0.1264 0.1421** (-2.82) (-2.30) (-2.82)
(1.81) (1.62) (1.63) (1.98) I(SA) 0.1460** 0.1030* 0.1460**
NegSA_Comment —5.7700** —4.5847* —5.0419* -4.3647 (2.02) (1.65) (2.02)
(-2.35) (-1.89) (-1.70) (-1.63) BHARO06 0.0032** 0.0023 0.0032**
NegDJNS 9.6366 11.3128 11.0527 14.2762 (2.23) (1.25) (2.23)
(1.15) (1.30) (1.20) (1.70) LnAssets —0.0284*** —0.0228* —0.0284***
I(DJNS) —-0.0928 -0.1137* -0.1167* —-0.1478** (-3.13) (-1.65) (-3.13)
(-1.31) (-1.83) (—1.86) (-2.04) BM 0.0030 0.0102*** 0.0030
BHARO06 0.0030*** 0.0026™** 0.0026*** 0.0022*** (0.37) (2.71) (0.37)
(4.42) (3.98) (3.98) (2.99) Beta 0.2166 -0.2292 0.2166
LnAssets -0.0117 —0.0069 —-0.0058 -0.0017 (0.90) (-0.94) (0.90)
(-1.25) (-1.01) (-0.86) (-0.29) TCE —0.0003 —0.0007 —0.0003
BM —-0.0036 —0.0064 —0.0064 -0.0010 (-0.23) (-0.78) (-0.23)
(-0.71) (-1.04) (-1.02) (-0.15) IDIORISK 0.3673 2.1216 0.3673
Beta 0.2097*** 0.2206™** 0.2237*** 0.2137** (0.23) (0.74) (0.23)
(2.80) (3.35) (3.51) (2.47) AEPS -0.0115 —0.0030 -0.0115
TCE 0.0007 0.0007 0.0002 (-1.35) (-0.30) (-1.35)
(1.22) (1.15) (0.34) AEA 0.1138 —0.1407 0.1138
IDIORISK 0.5047 0.1049 (0.31) (-0.64) (0.31)
(0.39) (0.09) ATNIINI 0.0183 -0.0132** 0.0183
AEPS 0.0041 (0.49) (-2.28) (0.49)
(1.10) ASSETGROW 0.0024 —0.0092 0.0024
AEA -0.2778* (0.09) (-0.29) (0.09)
(-1.76) ROE —-0.0255 —-0.3468 —-0.0255
ATNIINI -0.0014 (-0.07) (-0.83) (-0.07)
(-0.75) Leverage —0.0092** —0.0106** —-0.0092**
ASSETGROW —-0.0378 (-2.10) (-2.24) (-2.10)
(-0.82) EDF 0.0783 -0.3344 0.0783
ROE —0.3356 (0.26) (-1.15) (0.26)
(-1.54) Constant 0.0019 0.4318 0.0019
Leverage —0.0112*** (0.01) (1.50) (0.01)
(-3.16) Adj-R? 0.0665 0.0492 0.0665
EDF —-0.0597 Obs. 138 140 138
Constant 02897 _0.3803** _0.4069*** (:0034225)3*** This table pre§ents OLS regrgssion results f0‘r Seeking Alpha articles and bank crisis
(=2.10) (=371) (—4.91) (=2.69) r.eturns by US{ng a propen'51ty-‘score—match1r.1g approach. We use. the banks men-
Adi-R? 0.0579 0.0536 0.0523 0.0862 tioned in Seeking Alpha articles in the pre-crisis period as representing the treatment
Obs. 677 568 568 565 banks and the others as control banks. Matching starts with a probit regression

This table presents OLS regression results for Seeking Alpha articles and bank crisis
returns by controlling the effect of Dow Jones News Service (DJNS) articles. The
crisis period is from July 1, 2007, through December 31, 2009.

REQ9; qrisis = & + B1NegSA; e + B2l (SA); pye + B3NegSA-Comment; . +
BaNegDNS; pre + BsI(DINS); pre + VZit-1 + &i

where RE09; ¢isis represents stock returns for bank i in the financial crisis; NegSA,; .
is the average percentage of negative words across all Seeking Alpha articles
published about bank i in the pre-crisis period (January 2005 to June 2007) if
there were any such articles, and zero otherwise; I(SA); ;. is @ dummy variable
that takes a value of one if at least one article about a bank were published in the
Seeking Alpha in the pre-crisis period, and zero otherwise;; NegSA-Comment; ,
is the average percentage of negative words across all Seeking Alpha comments
published about the bank i in the pre-crisis period if there were any such articles,
and zero otherwise; NegDJNS; . is the average percentage of negative words
across all DJNS articles published about bank i in the pre-crisis period if there were
any such articles, and zero otherwise; I(DJNS); . is a dummy variable that takes a
value of one if at least one article about a bank was published in the DJNS in the
pre-crisis period, and zero otherwise; Z; ;_; is a vector of control variables for bank i
in the year 2006. The variable definitions are given in the Appendix. The t-statistics
are in parentheses and are based on standard errors adjusted for heteroskedasticity
(White, 1980) and industry clustering at three-digit SIC code (Petersen, 2009).
The superscripts * **, and *** denote significance at the 10%, 5%, and 1% levels,
respectively.

distressed banks during the crisis. Thus, we delete these samples
and re-estimate the regressions. Table 10 again shows a signifi-
cantly negative correlation between the fraction of negative words
contained in SA articles and bank crisis returns. Hence, even when
we exclude distressed banks during the crisis, our main results still
hold.

using various all firm characteristics (BHAROG6, BM, Beta, TCE, and IDIORISK) as con-
trol variables. For the robustness of our results, we use several different matching
methods: Nearest neighbors (n=1), Nearest neighbors (n=2), and Mahalanobis. The
crisis period is from July 1, 2007, through December 31, 2009.

REQ9; crisis = & + B1NegSA; pre + B21(SA); pre + VZit-1 + &

where REQ9; isis represents stock returns for bank i in the financial crisis; NegSA; .
is the average percentage of negative words across all Seeking Alpha articles pub-
lished about bank i in the pre-crisis period (January 2005 to June 2007) if there were
any such articles, and zero otherwise; I(SA); . is adummy variable that takes a value
of one if at least one article about a bank were published in Seeking Alpha in the
pre-crisis period, and zero otherwise; Z; ,_; is a vector of control variables for bank i
in the year 2006. The variable definitions are given in the Appendix. The t-statistics
are in parentheses and are based on standard errors adjusted for heteroskedastic-
ity (White, 1980) and industry clustering at three-digit SIC code (Petersen, 2009).
The superscripts *, **, and *** denote significance at the 10%, 5%, and 1% levels,
respectively.

5. Conclusion

Existing studies have shown that investor opinions expressed
in social media can predict stock returns and earnings surprises in
the next quarter. Our study sheds additional light on this literature
by focusing on whether the wisdom of crowds expressed through
articles and comments published on Seeking Alpha (SA) before the
financial crisis predicted bank stock returns during the crisis. More-
over, we explore whether the negative sentiments expressed in
SA comments and authors’ track records also play a role in return
predictability.

Our results provide convincing evidence that the fraction of neg-
ative words contained in SA articles in the pre-crisis period (January
2005 to June 2007) is negatively correlated to bank stock returns
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Table 9 Table 10
Seeking Alpha and bank crisis returns: Reduced subsample. Seeking Alpha and bank crisis returns: Survival subsample.
(1) (2) (3) (4) (1) (2) (3) (4)
REO9 RE09 RE09 RE09 RE09 RE09 RE09 RE09
NegSA —3.5039* —4.0369*** —3.6299** —3.5378** NegSA —0.7195*** —0.6946*** —0.6923*** —0.7612***
(-2.06) (—2.55) (—2.33) (-2.13) (-14.13) (-15.19) (-15.36) (-14.37)
BHAR06 0.0018 0.0013 0.0014 0.0025 I(SA) 0.0273 0.0277 0.0259 0.0293
(1.16) (0.72) (0.70) (1.45) (0.67) (0.58) (0.54) (0.69)
LnAssets —0.0263** —-0.0230 —0.0205 —-0.0156 BHARO06 0.0028*** 0.0025*** 0.0025*** 0.0023***
(—2.40) (-1.62) (-1.38) (—1.66) (4.50) (4.04) (4.03) (3.17)
BM 0.0027 0.0019 0.0022 0.0054 LnAssets —-0.0075 —0.0008 —0.0000 0.0034
(0.63) (0.45) (0.51) (0.65) (-0.78) (-0.10) (—0.00) (0.49)
Beta 0.0115 0.0757 —0.0244 —0.3568 BM —0.0038 —0.0067 —0.0067 —-0.0017
(0.07) (0.26) (-0.07) (-1.05) (-0.75) (-1.14) (-1.12) (-0.26)
TCE —0.0004 —0.0004 —0.0001 Beta 0.2134*** 0.2180*** 0.2198*** 0.2110**
(-0.37) (-0.36) (—0.09) (2.73) (3.04) (3.09) (2.37)
IDIORISK 1.6193 21774 TCE 0.0006 0.0006 0.0003
(0.76) (1.17) (1.17) (1.12) (0.49)
AEPS —0.0105** IDIORISK 0.3849 0.0677
(—2.00) (0.36) (0.06)
AEA 0.0259 AEPS 0.0022
(0.10) (0.59)
ATNIINI —0.0801 AEA —-0.2931**
(-1.27) (-2.03)
ASSETGROW 0.0234** ATNIINI —0.0003
(2.10) (-0.18)
ROE -0.4778 ASSETGROW —0.0299
(-1.13) (-0.65)
Leverage -0.0018 ROE —0.2966
(—0.35) (-1.33)
EDF -0.0917 Leverage —0.0088**
(-0.25) (-2.35)
Constant 0.2257 0.1320 0.1575 0.4971 EDF 0.0194
(0.99) (0.28) (0.33) (1.05) (0.13)
Adj-R? 0.0699 0.0554 0.0610 0.1486 Constant -0.3327** —0.4381*** —0.4580*** —0.3962***
Obs. 90 69 69 69 (—2.80) (—4.98) (—5.20) (-3.49)
i_R2
This table presents OLS regression results for the Seeking Alpha articles and bank cri- ggjs__R gé)l670 (5);)3690 2'503676 (5);):54

sis returns by using a reduced sample. The crisis period is from July 1, 2007, through
December 31, 2009.

REQ9; crisis = o + B1NegSA; pre + VZir1 + &i

where RE09; sis represents stock returns for bank i in the financial crisis; NegSA; ;.
is the average percentage of negative words across all Seeking Alpha articles pub-
lished about bank i in the pre-crisis period (January 2005 to June 2007) if there were
any such articles, and zero otherwise; Z; ;_; is a vector of control variables for bank i
in the year 2006. The variable definitions are given in the Appendix. The t-statistics
are in parentheses and are based on standard errors adjusted for heteroskedastic-
ity (White, 1980) and industry clustering at three-digit SIC code (Petersen, 2009).
The superscripts *, **, and *** denote significance at the 10%, 5%, and 1% levels,
respectively.

in the financial crisis (July 2007 to December 2009). We also find
that the fraction of negative words in SA comments in the pre-crisis
period contains valuable information regarding bank stock returns
in the financial crisis. The results also indicate that author track
record is positively related to the predictive power of SA articles.
We find consistent results when we use expected default fre-
quency and non-performing loans as alternative measures of bank
performance during the crisis. This finding also demonstrates eco-
nomic channels through which the authors of articles published
in SA would be able to predict bank stock returns. Moreover, our
results are robust to controlling for the information released in Dow

This table presents OLS regression results for the Seeking Alpha articles and bank cri-
sis returns by using a survival sample. The crisis period is from July 1, 2007, through
December 31, 2009.

REQ9; crisis = & + B1NegSA; pre + VZi -1 + &i

where RE09; ¢isis represents stock returns for bank i in the financial crisis; NegSA,;
is the average percentage of negative words across all Seeking Alpha articles pub-
lished about bank i in the pre-crisis period (January 2005 to June 2007) if there were
any such articles, and zero otherwise; Z; ,_; is a vector of control variables for bank i
in the year 2006. The variable definitions are given in the Appendix. The t-statistics
are in parentheses and are based on standard errors adjusted for heteroskedastic-
ity (White, 1980) and industry clustering at three-digit SIC code (Petersen, 2009).
The superscripts *, **, and *** denote significance at the 10%, 5%, and 1% levels,
respectively.

Jones News Service (DJNS) articles. The results also hold when we
adopt the propensity-score-matching methodology, exclude banks
not mentioned in SA, and delete distressed banks during the crisis.

Since bank insiders and regulators did not foresee the
2007-2009 global financial crisis, our paper provides an intrigu-
ing and novel perspective regarding the wisdom of crowds: Market
participants and regulators may be able to learn from the collective
wisdom of contributors to social media regarding the performance
of the financial sector in the next financial crisis.
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Appendix A. Variable definitions

Variable

Definition

Data Source

Panel A: Crisis performance variables

RE09
AEDF

ANPL

The annualized buy-and-hold returns from July 1, 2007 through December 31, 2009.

Level change in expected default frequency (EDF) between crisis years (2007-2009) and year
2006. The EDF is the percentile ranking of a firm’s default risk based on its distance to default
(constructed from Bharath and Shumway, 2008).

Level change in ratio of nonperforming loans to total gross loans between crisis years (2007-2009)
and year 2006. Nonperforming loans are defined as loans with interest payments and principal
more than 90 days overdue.

Panel B: Seeking Alpha (SA) related variables

NegSA
I(SA)

NegSA_Comment

Consistency

Panel C: Bank characteristics

BHARO6
LnAssets
BM

Beta

TCE ratio

Idiosyncratic
volatility
(IDIORISK)

AEPS

AEA

ATNII-NI

ASSETGROW

ROE

Leverage

EDF

The average percentage of negative words across all Seeking Alpha articles published about bank i
in the pre-crisis period (2005/1-2007/6) if there were any such articles, and zero otherwise.

A dummy variable that takes a value of one if at least one article about a bank published in Seeking
Alpha in the pre-crisis period (January 2005 to June 2007), and zero otherwise.

The average fraction of negative words across Seeking Alpha comments regarding bank i in the
pre-crisis period (January 2005 to June 2007) if there were any such comments, and zero
otherwise.

Author consistency based on author’s published articles in the past three years, determined based
on whether a stock’s three-month performance reflects the article’s position. We set zero if no
article is published by the author in the past three years.

The buy-and-hold returns from July 1, 2006, through June 30, 2007.

Log of total assets (U.S. billion) on December 31, 2006.

Book value of common equity divided by market value of common equity on December 31, 2006.
Bank’s equity beta from a market model of daily returns in excess of three-month T-bills from
January 2004 to December 2006, where the market is represented by the value-weighted CRSP
index.

Tangible common equity ratio: tangibly common equity divided by tangible assets and multiplied
by 100.

Standard deviation of the residuals obtained from a market model of daily returns in excess of
three-month T-bills from January 2004 to December 2006, where the market is represented by the
value-weighted CRSP index.

Percent change in earnings per share.

Percent change in book value of equity to total assets.

Percent change in non-interest income to net income.

Percent change in total asset.

Ratio of net income to total equities.

Ratio of assets to book value of equity.

Expected default frequency measure of the firm. It is the percentile ranking of a firm's default risk
based on its distance to default (constructed from Bharath and Shumway, 2008).

Panel D: Dow Jones News Service related variables

NegDJNS

I(DJNS)

The average fraction of negative words across all articles published in Dow Jones News Service
about bank i in the pre-crisis period (January 2005 to June 2007) if there were any such articles,
and zero otherwise.

A dummy variable that takes a value of one if at least one article about a bank was published in the
Dow Jones News Service in the pre-crisis period (January 2005 to June 2007), and zero otherwise.

CRSP
Compustat and CRSP

Compustat

CRSP

Compustat
Compustat and CRSP
CRSP

Compustat

CRSP

Compustat
Compustat
Compustat
Compustat
Compustat
Compustat
Compustat and CRSP

Appendix B. Robustness checks for Seeking Alpha in bank crisis returns

This table presents OLS regression results for the for Seeking Alpha in bank crisis returns. The crisis period is from July 1, 2007, through
December 31, 2009. In our prior main results, we set article tone for banks without articles to zero. In this table, we set article tone for
banks without articles to the mean value or median value of our sample.

REQ9; ¢risis = & + Bi NegSAi.pre + ;BZI(SA)i,pre +VZit_1 + &

where REQ9; .5is represents stock returns for bank i in the financial crisis;NegSA; .. is the average percentage of negative words across
all Seeking Alpha articles published about bank i in the pre-crisis period (January 2005 to June 2007) if there were any such articles, and
otherwise are setting at mean value or median value of our sample; I(SA); p. is a dummy variable that takes a value of one if at least one
article about a bank were published in Seeking Alpha in the pre-crisis period, and zero otherwise; Z; ;_ is a vector of control variables for
bank i in the year 2006. The variable definitions are given in the Appendix. The t-statistics are in parentheses and are based on standard
errors adjusted for heteroskedasticity (White, 1980) and industry clustering at three-digit SIC code (Petersen, 2009). The superscripts *, **,
and *** denote significance at the 10%, 5%, and 1% levels, respectively.



Panel A: Set article tone for
banks without articles to the

Panel B: Set article tone for
banks without articles to the

mean value of our sample median value of our sample

(1) (2)
RE09 RE09
NegSA —5.8565"* —5.8753**
(-2.25) (-2.29)
I(SA) 0.0484 0.0541
(1.06) (1.14)
BHARO06 0.00271*** 0.0021***
(2.77) (2.77)
LnAssets —0.0021 —0.0021
(~0.34) (~0.34)
BM —0.0006 —0.0006
(-0.10) (-0.10)
Beta 0.2007** 0.2005**
(2.30) (2.30)
TCE 0.0002 0.0002
(0.41) (0.41)
IDIORISK 0.0099 0.0061
(0.01) (0.01)
AEPS 0.0042 0.0042
(1.11) (1.11)
AEA -0.2779* -0.2786*
(-1.93) (-1.93)
ATNII_NI -0.0016 -0.0016
(-0.83) (—0.84)
ASSETGROW  —0.0385 —-0.0386
(-0.80) (-0.80)
ROE -0.3173 -0.3169
(~1.48) (~1.49)
Leverage —0.0114*** —0.0114***
(-3.13) (-3.13)
EDF —0.0566 —0.0565
(-0.41) (-0.41)
Constant —0.2242 —0.2301
(~1.34) (-1.39)
Adj-R? 0.0877 0.0878
Obs. 565 565
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