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JEL classifications: This study used event study methodology to examine the impact Hindenburg Research short-
G12 seller reports on targeted firms. The results show negative abnormal returns in firms when
Gl4 those reports reveal bad news about malpractices and misconduct. Our results show a higher
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higher leverage, higher Tobin’s Q, and corporate malpractice involves financial fraud. Our
findings evidence that adverse information disclosed in the Hindenburg report led to a “torpedo
effect”, resulted in sharp, immediate, and persistent share price drops.

1. Introduction

Corporate malpractices and misconduct in financial reporting may damage the firm’s reputation with negative effects on its market
value. For instance, the Indian Adani Group faced allegations of accounting fraud and stock manipulation through opaque offshore
entities, resulting in a substantial decrease in the stock market value of over $70 billion (Sapra et al., 2024). There is also news' that
Clover Health went public but did not disclose a Department of Justice investigation, negatively affecting 72 % of stock price; Block
overstated user numbers, facilitating fraudulent activity, also dropped 22 %; Super Micro Computer faced accusations of accounting
manipulation, undisclosed related party transactions, and failures to comply with sanctions and export regulations, leading to decrease
about 20 % in value, and; Roblox inflated user data on the online gaming platform by 25 % to over 42 %, and engagement hours by over
100 %. This bad news from corporate wrongdoings was based on the Hindenburg Research short-seller reports.

Hindenburg Research has emerged as a powerful voice in public activist short-selling, hammering firms’ share prices, mainly in
firms where they can “Popping bubbles where we see them”. Hindenburg appears to have a talent for targeting prominent firms,
consistently producing high-quality and influential research, and has been a top performer among short-sellers in recent years,
renowned for their public reports, plays a significant whistleblowing role, and has overcome SEC investigations.? This short-seller
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belongs to a new generation who launch high-profile public short-selling campaigns to drive down the shares of a target firm and
provide evidence of malpractice and misconduct (Liu et al., 2024). Short-sellers are like “financial detectives, sniffing out corporate
wrongdoing or inflated stock prices”.>

The market is believed to have access to all information, but reactions to introducing new relevant data are often unpredictable.
Jiang et al. (2022) emphasize that short-sellers have an advantage in processing public information accurately and efficiently, as well
as accessing private information not available to all market participants (Christophe et al., 2010). Short-sellers have an advantage in
identifying and shorting stocks of firms that later experience public exposure, often sharing new information through reports iden-
tifying overvaluations, weaknesses, or irregularities. Karpoff and Lou (2010) evidence that these firms were highly proficient in
identifying financial misconduct before it became public and could anticipate bad news. Short interest is a reliable predictor of
financial misconduct by corporate managers and often reveals financial misconduct, resulting in sharp share price drops (Liu et al.,
2024; Karajian and Ullah, 2022) to reflect unfavourable information more quickly (Li and Zhang, 2015; Gao and Ding, 2019; Guan et
al., 2022). Ni and Xu (2023) highlight that short-selling threats may contribute to an increase in corporate default risk. Thus, Jiang et
al. (2022) highlight the “torpedo effect” of negative earnings news on stock prices triggered by short-seller information. Based on it,
this study analyses the following research question: How did corporate malpractices and misconduct published in short-seller reports
affect the market value of firms?

The present study differs from previous studies on the financial market impact of bad news related to malpractices and misconduct
by extending the analysis of abnormal returns to the reports published by the Hindenburg short-seller. To the best of our knowledge,
this is the first study that analyse a set of firm’s reports provided by a single short-seller. Other studies use databases from official
entities that may sometimes have already disseminated outdated information on firms’ stock markets. Additionally, the market
increasingly sees Hindenburg’s reports as credible and impactful due to their recognition as trustworthy and media exposure. Since,
Liu et al. (2024) explain that the Hindenburg belongs to a new generation who launch high-profile public short-selling campaigns
(PSC), we add evidence based on more reliable, trustful, credible, and timely reports. Finally, we also contribute to the literature by
distinguishing the impacts of corporate malpractices and misconduct related to financial and non-financial fraud. It enables investors
and stakeholders to identify which type of wrongdoing has a greater effect.

2. Short-selling effects

Brendel and Ryans (2021) evidence that short-sellers get profit after reports are disclosed and the stock price of the targeted firms
falls. Activist short-sellers are expected to publish mostly truthful reports to enhance their track record and boost the market’s reaction
to future reports.” So, the market’s response is influenced by the credibility of the new information and the firm’s reputation (Benabou
and Laroque, 1992; Ljungqvist and Qian, 2016). As new reports emerge with credible information, and the previous statements have
led to a decrease in the value of the targeted firms, publishing a new report will have a greater impact on the market. Thus, since
credible media reports on misconduct provoke negative investor reactions (Carberry et al., 2018; Sun et al., 2021), the stock market
effects of Hindenburg reports are further amplified if used by the media.

Liu et al. (2024) show that short-selling impacts stock market participants’ perceptions and unfavourably influences key stake-
holders’ views, which potentially affects negatively the target firms, like: damage the firm reputation® and its management (Brendel
and Ryans, 2021); feeling strong doubt and anger towards the management (Paugam et al., 2021); harder to increase external capital to
finance investment (Grullon et al., 2015); higher borrowing costs and more financial covenants (Deng et al., 2014); decrease operating
performance due to higher selling costs and lower revenues (Johnson et al., 2014); less new product introductions, related with less
committed employees and costumers loss (Liu et al., 2024).

Nearly 10 % of the largest listed firms each year engage in securities fraud (Dyck et al., 2024), an unethical behaviour that is
difficult to overcome because the fraud perpetrators are rewarded (Klimczak et al., 2022). In this context, financial literature discusses
short-sellers’ role in the financial market. On the one hand, short-sellers are speculative traders who play a negative role in society by
manipulating stock prices, inducing market volatility, generating unwanted selling pressure, and limiting market efficiency (Goldstein
and Guembel, 2008; Ljungqvist and Qian, 2016). On the other hand, short-sellers contribute positively to price discovery, stock market
efficiency, and disciplining corporate managers by gathering information from various public and private sources (Boehmer et al.,
2008; Diether et al., 2009). Short-selling can help to reduce the incentives to commit such crimes and improve price efficiency (Fang et
al., 2016; Gao and Ding, 2019), may also help prevent corporate misconduct and fraud (Fang et al., 2016; Karpoff and Lou, 2010; Meng

3 https://www.nytimes.com/2021,/08/16/business/short-seller-wall-street-scams-hindenburg.html

4 Somaya and You (2024) explain that a specific firm tried to raise a substantial amount of capital in the market but could not be due to the impact
of a recent Hindenburg report, which reports concerns about the firm’s strategies and future prospects. Thus, Hindenburg reports appear to be
credible and recognized by the market.

5 Corporate fraud’s reputational costs outweigh direct legal penalties (Johnson et al., 2014; Karpoff et al., 2008). Despite the legal consequences,
fraud harms a firm’s reputation and market value, especially with media coverage that amplifies the effect (Amiram et al., 2018; Armour et al.,
2017).
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Table 1
Determinants of cumulative abnormal returns (CARs): variable definition and expected relationship.
Variable Notation Measure Author(s) Expected
effect
Size SIZE Market capitalization in USD (natural logarithm) Brav et al. (2008) +
Leverage LEV Ratio of total liabilities to total assets (%) Brav et al. (2008) -
Profitability ROA Ratio of operating income to total average assets (%) Sun and Xu (2024) -
Institutional INST Percentage of stock that are owned by institutional investors (%) Di Maggio et al. (2024) -
ownership Gao and Ding (2019)
Tobin’s Q Tobin’s Ratio of market value to total average assets (%) Sun and Xu (2024) -
Financial fraud FRAUD Dummy variable that takes the value of one if the firm malpractice is due to the  Liu et al. (2024) -
dummy practice of financial fraud in firm i, and 0 otherwise (i.e., malpractice is due to the

practice of other reasons of fraud, non-financial fraud)

This table presents the definitions, notation, and the expected effect of explanatory variables of Eq. (4) on CARs (target firms). Accounting data are
from the year prior to the firm’s Hindenburg report disclosure, obtained from Eikon Refinitiv. The FRAUD variable was built based on information
collected on the Hindenburg website.

et al., 2023) and facilitates the identification of corporate financial fraud (Cao et al., 2023).

In addition to financial misconduct, also nonfinancial malpractice may be relevant for short-sellers and is harmful to financial
markets6, where the excessive pollutant emissions from Volkswagen cars (Marino et al., 2024), regulatory violations, lawsuits, and
regulatory enforcement in American pharmaceutical industry (Unsal and Hippler, 2024), disasters related to fraudulent safety pro-
cedures in Boeing 737 Max aircraft (Collings et al., 2022) and failures in BP’s operational activity and inability to contain or control the
subsequent Gulf oil spill (Humphrey et al., 2016) are excellent examples. All these cases had a strong negative impact on their firms’
stock market. However, in these malpractices and misconduct types, firms seem to have better accounting and financial practices
(Yang and Liu, 2024).

3. Data and methodology

This paper uses adjusted daily observations of 50 stock market firms’ with a Hindenburg report, which uses the date on which the
report is disclosed to the market as the event date to calculate abnormal returns (ARs). To maximize forecast accuracy as much as

possible, we have chosen a forecast period of 140 days before the event date. Firm’s stock returns and the market return benchmark
Pi
P

were obtained from Eikon Refinitiv and calculated using the natural logarithm of returns (R; = In ) for each target firms. Ap-

pendix 1 presents the sample.
We use the standard abnormal returns technique based on the market model and the Fama and French (1993) three-factor model to
measure the magnitude of stock price reaction to the Hindenburg report disclosure.® We calculate the normal rate of return as follows:

E(Ri[) =a;+ biRu+ e @

where, E(R;) is the expected rate of return of stock market firm i on the trading day t; Ry, is the benchmark index; a; and b; are the
regression coefficients of the daily rate of return of stock market firm i and the market rate of return, respectively. e is the error term.

The Fama and French (1993) three-factor abnormal returns (FF3) are measured as the residual returns from estimating the
following regression equation:

Ri.t - Rf,t = a+ ﬁ] [Rm‘t - Rf‘t] +ﬁstBt + ﬂgHML[ + Eit (2)

where, Ry, is the risk-free rate of return at time ; Ry is the benchmark index; SMB is the small minus large market capitalization risk
factor, HML is the high book-to-value minus low-book-to-value risk factor. The Fama-French factors SMB, HML and the risk-free rate
return are obtained from the homepage of Kenneth French at Dartmouth College.’

We use the date of report disclosure (day t = 0) as the event date to calculate abnormal returns (ARs), which are obtained by
subtracting the expected return generated by the market model and Fama and French three-factor model from the observed returns of
stock market firm i on day ¢, as follows:

6 Amiram et al. (2018) explain the financial reporting fraud and other forms of misconduct. Liu et al. (2024) define malpractice and misconduct in
six categories: product-related issues; business or management issues; accounting or disclosure issues; financing issues; legal or fraud issues; no
specific issue. Brendel and Ryans (2021) present the following allegation types: accounting issues; disclosure issues; business issues (that includes
business, product, acquisitions and divestures, and management issues).

7 From a total of 59 target firms from the Hindenburg short-seller with reports disclosure, 9 target firms were removed due to insufficient sample
size, integration into other firms, market trading suspension, or limited data access for various reasons.

& For more details, please see MacKinlay (1997).

9 http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html.
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Fig. 1. CAARs around the Hindenburg Reports.

ARy = Ry — E(Ry) 3

Daily returns are collected for the period (t=-140 to 10). The estimation and event periods were defined respectively as [-140, -21]
and [-10, 10]. Martins et al. (2023) adopted identical estimation and event windows. The benchmark index used to calculate the
abnormal returns was the daily rate of return of country’s stock market indexes. By cumulating the ARs over a particular time interval,
we obtain the cumulative abnormal returns (CARs) as follows:

ty
CAR[ty, o] = ) AR, (€))
t

We use six different time intervals (event windows) to calculate the CARs: [-1,+1], [-1,+5], [-1,+10], [-5,+5], [-5,+10] and
[-10,4+10] - event day and post-event windows.

We use Ordinary Least Squares (OLS) to analyse how firm-specific characteristics impact the variation of abnormal returns across
different firms, following the specified model:

CARy, = f, + 1 In(SIZEy,) + B,LEV:, + B3ROAy, + B,INSTy, + s TOBIN'S Qu, + fFRAUD,, + €4 (5)

where, CAR; is the cumulative abnormal returns, calculated using the Fama and French three-factor model for firm’s Hindenburg
report i for event window w. Table 1 presents the control variables used in the cross-sectional analysis. These variables were chosen
since target firms seem to be smaller (SIZE), have lower leverage (LEV), lower profitability (ROA) and higher Tobin’s Q (TOBIN)
(Brendel and Ryans, 2021). The disclosure of bad news affects more quickly and negatively target firms with institutional investors
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Table 2
Descriptive statistics of CARs and variables and abnormal returns tests.

Variable Model Mean SD 25th perc. Median 75th perc. 0, T
Panel 1: Descriptive statistics of CARs and results of abnormal returns tests - all sample

CAR [-1,1] MM -20.117 % 25.412 % -34.015 % -14.660 % -6.181 % -12.681***
FF3 -16.773 % 22.263 % -24.238 % -13.399 % -7.618 % -8.607***
CAR [-1,5] MM -24.960 % 34.079 % -44.893 % -24.321 % -5.130 %
FF3 -20.794 % 31.236 % -39.498 % -23.808 % -5.112 %
CAR [-1,10] MM -32.589 % 39.934 % -55.212 % -31.014 % -7.452 %
FF3 -26.201 % 36.950 % -48.466 % -29.133 % -7.227 % -6.723%** -2.696%***
CAR [-5,5] MM -25.639 % 37.373 % -46.451 % -23.528 % -3.655 % -8.440%** -2.964***
FF3 -19.848 % 38.024 % -39.420 % -15.483 % -5.907 % -5.319%** -3.088***
CAR [-5,10] MM -33.268 % 40.263 % -58.386 % -27.173 % -5.942 % -9.081%** -3.161%**
FF3 -25.255 % 38.593 % -45.600 % -24.616 % -7.844 % -5.612%** -2.954***
CAR [-10,10] MM -36.501 % 46.728 % -62.374 % -27.971 % -0.555 % -8.697***
FF3 -26.907 % 46.042 % -58.194 % -23.788 % -3.800 % -5.219%**

Panel 2: Descriptive statistics of control variables - all sample

SIZE $63,650 k $20,786 k $11,143 k $27,792 k $47,164 k
LEV 58.9 % 44.4 % 21.8 % 45.6 % 72.8 %
ROA 1.3% 36.1 % -2.7 % 0.0 % 3.6 %
INST 21.7 % 22.2 % 2.15% 9.1 % 35.5%
Tobin’s Q 54.3 % 19.3 % 39.0 % 57.9 % 66.6 %
FRAUD 50.0 % 50.0 % 0 0.5 1

This table presents the descriptive statistics of CARs and results of abnormal returns tests (Panel 1) and descriptive statistics of CARs and control
variables (Panel 2). The CARs for target firms were calculated using market model (MM) and Fama-French three-factor model (FF3). All figures of
firm-specific control variables in Panel 2 are calculated from the previous year-end accounting figures. SIZEi is the market capitalization in USD
(natural logarithm) for firm i; LEVi is the ratio of debt to total assets (%) for firm i; ROAI is the ratio of operating income to total average assets (%) for
firm i; INSTi is the percentage of stock that are in possession of institutional investors (%) for firm i; Tobin’s Qi is the ratio of market value to total
average assets (%) for firm i; FRAUDi is a dummy variable that takes the value 1 if the corporate malpractice is due to the practice of financial fraud in
firm i, and O otherwise. 0; and 7; are the t-test statistics and Corrado rank test statistics, respectively of Brown and Warner (1980) and Corrado (1989)
(see Serra, 2004, for more details). *, ** and *** denote statistical significance at the 10 %, 5 % and 1 % level, respectively.

(INST) (Gao and Ding, 2019), and they often respond to short-selling by delaying transactions (Di Maggio, et al., 2024). Regarding
FRAUD variable, although we found no studies distinguishing its effects, based on nonfinancial wrongdoing studies (e.g., Marino et al.,
2024; Unsal and Hippler, 2024), we expect a negative CAR reaction to both types of misconduct but of higher magnitude for financial
compared to nonfinancial misconduct (Liu et al., 2024; Yang and Liu, 2024).

4. Results
4.1. Abnormal return

Fig. 1 plots the CARs during the event period, indicating a negative stock price reaction around the firm’s report disclosure events.
These trends suggest that the market views these events as harmful.

Table 2 shows the CARs for targeted firms based on the Hindenburg report around the disclosure dates. The results evidence a
negative and statistically significant stock price reaction to the reports for the six-time intervals. The table present CARs of -20.11 %,
-24.96 %, -32.59 %, -25.64 %, -33.27 % and -36.50 % (market model) and -16.77 %, -20.79 %, -26.20 %, -19.85 %, -25.26 % and -26.91
% (Fama-French three-factor model) for the time window [-1;1], [-1;5], [-1;101, [-5;5], [-5;101, [-10;101, respectively. The parametric
and non-parametric tests show a statistical significance of 1 % for all intervals. These values are much higher than those found in other
empirical studies, which can be attributed to our sample belonging to a single short-seller with high-profile public short-selling
campaign, recognised for its credibility by the market and media. Karajian and Ullah (2022) found a CAR of -13.43 % during the
three-day window, and Liu et al. (2024) found a CAR of -4.03 % during the [0;+5] time window. The results show that the negative
effect of disclosure reports persists over time, and evidence the market seriously considers the new adverse information credibly.
Therefore, disclosing wrongdoing reports due to significant financial, reputational, and legal damage, leading to decreased revenues,
customer relations, access to capital, and higher borrowing costs, negatively impacting future cash flow. Following the release of the
Hindenburg report, the target firm’s share prices experienced sharp, immediate, and persistent declines, indicating that the market
heavily penalizes these stocks. This also suggests that investors trust the negative information presented by the short-seller.

Regarding the market reaction to the credibility of Hindenburg reports,'® Panel 1 from Table 3 shows a lack of statistically sig-
nificant abnormal returns for older reports subsample. Regarding recent reports subsample, the CARs are negative and statistically

10 Based on the more recent examples, “Hindenburg Research has demonstrated comprehensive investigative skills and has had a solid track record
so far”, that is explained in https://www.cmcmarkets.com/en/news-and-analysis/who-is-hindenburg-research-forensic, as requested by Ljungqvist
and Qian (2016).
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Table 3
Firm’s CAARs by report age and type of corporate malpractice and difference test for CAARs.
[-1; +1] [-5; +5] [-5; +10] [-10; +10]
MM FF3 MM FF3 MM FF3 MM FF3
Panel 1: Older vs recent subsamples
# Firms
Older subsample 12 CAAR -8.923 % -6.217 % -9.695 % -7.397 % -13.392 % -9.102 % -23.567 % -15.868 %
0; -1.652 -1.393 -1.391 -0.865 -1.594 -0.883 -1.640 -1.344
77 -0.823 -0.714 -0.571 -0.623 -0.597 -0.490 -0.311
Recent subsample 13 CAAR -17.086 % -15.457 -36.461 -43.201 % -43.358 -49.509 %
0 -8.894%** -4.325%** -9.912%** -9.738%** -5.253*** -5.236%**
77 -3.121%%* -2.878%** -3.146%** -3.041%** -3.129%** -2.979%** -2.875%**
Difference CAAR -8.163 % -9.240 % -26.766 % -30.850 % -29.809 % -34.256 % -23.490 % -33.641 %
2-test 0.024** 0.018** 0.044** 0.017** 0.040** 0.011** 0.019%* 0.021**
(p-value)
Panel 2: Type of corporate malpractice
# Firms
Financial fraud 26 CAAR -19.261 % -15.935 % -28.831 % -25.323 % -41.177 % -36.254 % -43.758 % -38.375 %
0 -7.787%%* -5.025%** -6.086%** -4.170%** -7.312%%* -4.950%** -6.686%** -4.573%**
77 -3.326 -3.141 -2.908*** -3.091%** -3.372%%* -2.319%* -3.082%** -3.061%***
Other reason 24 CAAR -21.045 % -17.682 % -22.181 % -13.917 % -24.061 % -13.339 % -28.638 % -14.484 %
0 -10.849%*** -8.552%** -5.972%*%* -3.515%** -5.371%** -2.794%** -5.580%** -2.748%**
77 -3.154%** -2.967%*** -2.477** -2.491** -2.213*%* -2.052%* -2.171%* -2.066**
Difference CAAR 1.783 % 1.747 % -6.650 % -11.406 % -17.706 % -22.915 % -15.120 % -23.891 %
2z-test 0.401 0.389 0.401 0.141 0.020%** 0.013** 0.039** 0.028**
(p-value)

This table presents the firm’s cumulative average abnormal returns (CAARs) to Hindenburg reports and the differences in the CAARs across different
subsamples. Panel 1 presents the firm’s CAARs for two subsamples of firms in terms of Hindenburg report age: (i) older firms reports from Hindenburg
Research (the quartile of oldest reports) and (ii) recent firms reports from Hindenburg Research (the quartile of most recent reports). Panel 2 presents
the firm’s CAARs for two subsamples of firms in terms of the type of corporate malpractice: (i) the Hindenburg report results from a financial fraud by
the firm; (ii) the Hindenburg report results from other reasons. The CAARs were estimated using the market model (MM) and Fama-French three-
factor model (FF3), and daily returns for four different time windows [-1;411; [-5;+5]; [-5;+10] and [-10,+10] around the release of the Hindenburg
firm’s reports. 6; and 7; are the t-test statistics and Corrado rank test statistics, respectively of Brown and Warner (1980) and Corrado (1989) (see
Serra, 2004, for more details). The significance of the differences in CAARs is determined via two-sample z-test. *, ** and *** denote statistical

significance at the 10 %, 5 % and 1 % level, respectively.

Table 4
Cross-sectional analysis.

CAR [-1;1] CAR [-5;5] CAR [-5;10] CAR [-10;10]

Constant -0.324 0.171 0.327 0.093
(-1.511) (0.433) (0.874) (0.198)

Ln(SIZE) 0.012* 0.012* 0.023** 0.018*
(1.830) (1.890) (2.184) (1.799)

LEV -0.111** -0.198** -0.228%* -0.177%*
(-2.179) (-2.430) (-2.420) (-2.296)

ROA 0.123 0.117 0.135 0.150
(1.009) (0.934) (1.455) (1.530)

INST -0.027 -0.110 -0.035 -0.028
(-0.228) (-0.570) (-0.187) (-0.424)

Tobin’s Q -0.037** -0.034** -0.033%* -0.042%*
(-2.416) (-2.314) (-2.339) (-2.409)

FRAUD -0.037 -0.124%** -0.235%** -0.222%**
(-0.511) (-2.955) (-3.805) (-3.497)

Year fixed effects Yes Yes Yes Yes

# Obs. 50 50 50 50

R? 0.441 0.529 0.527 0.542

Adj. R? 0.348 0.420 0.422 0.435

This table presents the cross-sectional estimates for the CARs for the 50 analysed firms targeted in a Hindenburg report. The dependent variables are
the firm’s CARs for four different time windows: [-1;+11; [-1;+5]; [-5;+5] and [-1,+101, calculated using Fama-French three-factor model (FF3). The
firm-specific variables are the following: SIZEi is the market capitalization in USD (natural logarithm) for firm i; LEVi is the ratio of debt to total assets
(%) for firm i; ROAI is the ratio of operating income to total average assets (%) for firm i; INSTi is the percentage of stock that are in possession of
institutional investors (%) for firm i; Tobin’s Qi is the ratio of market value to total average assets (%) for firm i; FRAUDi is a dummy variable that takes
the value 1 if the corporate malpractice is due to the practice of financial fraud in firm i, and 0 otherwise. *, ** and *** denote statistical significance at
the 10 %, 5 % and 1 % level, respectively. Standard errors adjusted for heteroskedasticity and clustering at the country level are reported in pa-

rentheses. # Obs. denotes the number of observations used in the estimation.
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significant. For the event window [-10;+10], we observe a CAAR of -47.06 % (market model) and -49.51 % (Fama-French three-factor
model) for the quartile of most recent reports. The results of two-sample z-test for difference of means show a larger negative abnormal
return for recent firm reports. These results may be explained by the increasingly trustful and credible new information from the
Hindenburg reports over time, leading to an improved reputation as short-seller (e.g., Paugam et al., 2021). The market’s reaction to
bad news in recent reports seems more negative than on the older reports, suggesting an improvement in the short-seller track record
and greater market recognition.

Panel 2 from Table 3 evidence the market reaction to different types of malpractice. Although all types evidence significant
negative CAARs, we show that financial fraud reports have a greater negative effect compared to other reasons of fraud (e.g., -43.76 %
(MM) and -38.38 % (FF3) vs -28.64 % (MM) and -14.48 % (FF3) for [-10;+10] time window). However, on the shorter window period
[-1;+1] the negative CAARs for other reasons of fraud surplus the one of financial fraud. So, both financial and non-financial frauds
have negative stock price effects on the target firms. We also compute the two-sample z-test for difference of means, that show higher
negative abnormal returns for financial fraud reports, except on the shorter time-window where the negative effect on CAAR is not
statistically different. This pattern of market price behaviour is in accordance with the financial literature (e.g., Yang and Liu, 2024; Liu
et al., 2024).

4.2. Cross-sectional analysis

We performed the cross-section impact of firm-specific characteristics variables on the abnormal returns of Hindenburg reports.
The results in Table 4 show a higher negative stock market impact to the Hindenburg reports for smaller target firms with a higher
Tobin’s Q, consistent with Brendel and Ryans (2021). We also found a higher negative stock market reaction for higher leverage firms,
aligning with the idea that short sellers target levered firms (Li, 2024), and short-selling threats are linked to higher corporate default
risk (Hi and Xu, 2023).

Malpractice and misconduct related to financial fraud have a more negative short-term impact on the target firm’s stock market
than malpractice related to other reasons of fraud. This result aligns with the idea of Yang and Liu (2024) and Liu et al. (2024) that
market reactions penalize more financial fraud. However, because the FRAUD variable’s coefficient does not significantly affect CAR
for [-1;+1] time window, announcing malpractices around the three-day event date has similar negative effects on firms’ abnormal
returns in both cases.

5. Concluding remarks

This paper analyses the short-term market impact of Hindenburg Reports on target firms. We show that target firms experience
significant negative abnormal returns around the report disclosure date that appears like a torpedo effect. All wrongdoings, either
caused by financial or non-financial fraud, seem to be adverse news for target firms. The abnormal returns observed for target firms
tend to be higher when they involve financial fraud and for more recent firm reports. Finally, our findings also evidence that the stock
market reaction is more negative when target firms are small, highly leveraged and have a higher Tobin’s Q. Thus, managers, analysts,
and investors should heed news of financial and nonfinancial malpractice and misconduct from short-sellers, as it can significantly
affect the firm’s market value.
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Appendix

Appendix 1
Sample distribution.

# Firm name Report date Headquarters # Firm name Report date Headquarters
1 Opko Health 17/11/17 USA 26 Clover Health 04/02/21 USA

2 Riot Blockchain 11/12/17 USA 27 Ormat 01/03/21 USA

3 Marathon Patent Group 13/12/17 USA 28 The Lordstown Motors 12/03/21 USA

4 Soul Entertainment 14/02/18 USA 29 Ebang 06/04/21 USA
5 Pulse Biosciences 24/04/18 USA 30 PureCycle 06/05/21 USA

6 Inpixon 30/04/18 USA 31 HUMBL 20/05/21 USA

7 Apollo Medical 04/09/18 USA 32 DraftKings 15/06/21 USA

8 Genworth Financial 01/11/18 USA 33 Tecnoglass 09/12/21 USA

9 Yangtze River Port and Logistics Ltd 06/12/18 USA 34 Standard Lithium 03/02/22 USA
10 Eros International Media Limited 09/06/19 INDIA 35 Natera 09/03/22 USA
11 Predictive Technology Group 11/07/19 USA 36 Mullen Automotive 06/04/22 USA
12 DaVita 13/08/19 USA 37 Singularity Future Technology 05/05/22 USA
13 Bloom Energy 17/09/19 USA 38 EBIX 16/06/22 USA
14 Opera 16/01/20 USA 39 Establishment Labs 19/10/22 USA
15 Nextech 10/02/20 USA 40 Welltower 07/12/22 USA
16 PharmaCielo 02/03/20 USA 41 Adani Enterprises Ltd 24/01/23 INDIA
17 HF Foods 23/03/20 USA 42 Adani Green Energy 24/01/23 INDIA
18 New Pacific Metals Corp 20/04/20 CANADA 43 Adani Ports and SEZ 24/01/23 INDIA
19 China Metal Resources Utilization Ltd 17/05/20 CHINA 44 Adani Power 24/01/23 INDIA
20 Sorrento Therapeutics 20/05/20 USA 45 Adani Total Gas 24/01/23 INDIA
21 Ideanomics 26/06/20 USA 46 Adani Wilmar 24/01/23 INDIA
22 GrowGeneration 21/08/20 USA 47 Block Inc. 23/03/23 USA
23 Nikola 10/09/20 USA 48 Icahn Enterprises 02/05/23 USA
24 Loop Industries 13/10/20 USA 49 Tingo Group 06/06/23 USA
25 Kandi 30/11/20 USA 50 Freedom Holding Corp. 15/08/23 RUSSIA

This table presents the list of firms with a short seller report disclosure to the financial market. This list is based on Hindenburg Research report, that
are available here: https://hindenburgresearch.com/.

Data availability

Data will be made available on request.
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