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ABSTRACT

This study investigates whether and how the deviation of cash flow rights
(ownership) from voting rights (control), or simply the ownership-control
wedge, influences the likelihood that extreme negative outliers occur in stock
return distributions, which we refer to as stock price crash risk. We do so using
a comprehensive panel data set of firms with a dual-class share structure from
20 countries around the world for the period of 1995-2007. We predict and
find that opaque firms with a large wedge are more crash prone than opaque
firms with a small wedge. In addition, we predict and find that the positive
relation between the wedge and crash risk is less pronounced for firms with
more effective external monitoring and for firms with greater growth oppor-
tunities. The results of this study are broadly consistent with Jin and Myers’s
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theory that agency costs, combined with opacity, exacerbate stock price crash
risk.

JEL codes: G12; K22; M41
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1. Introduction

This study investigates the firm-level relation between corporate ownership
structure and stock price crash risk. To do so, we construct a comprehensive
panel data set of firms with dual-class equity structures (or simply dual-class
firms) from 20 countries for the period of 1995-2007. We draw on the past
literature to suggest that dual-class firms may be characterized by agency
problems that lead to the consumption of private benefits of control and
opacity. These two features of dual-class firms match the two factors that
jointly determine crash risk in a theory developed by Jin and Myers [2006,
hereafter JM]. Our main empirical results are consistent with JM’s main
prediction: stock price crash risk is increasing in the severity of agency prob-
lems when firms are opaque.

In JM, controlling insiders have the ability to expropriate resources and
hide that activity from outsiders through earnings smoothing. When good
news arrives, controlling insiders do not release it to the market, and in-
stead report lower earnings, and then capture cash flows that are not an-
ticipated by outsiders. When there is bad news, this information cannot be
credibly revealed to outsiders, and the insiders thus absorb (or hide) it by
reporting higher earnings and capturing less, possibly negative, cash flows.
If the bad news accumulates to a tipping point, insiders no longer conceal
it and the sudden revelation of this bad news leads to a stock price crash.!

Using cross-country data, JM provide country-level evidence support-
ing a positive association between country-level financial reporting opacity
and stock price crash risk. Using U.S. data, subsequent studies provide
firm-level evidence that financial reporting opacity is positively associated
with ex post realized crash risk (Hutton, Marcus, and Tehranian [2009])
and ex ante expected crash risk proxied by options implied volatility
smirk (Kim and Zhang [2014], Kim et al. [2016]). However, these stud-
ies do not focus on agency conflicts between controlling insiders and
outside minority investors as causes of crash occurrence. As a result, we
have little evidence relating directly to the JM prediction that this agency
conflict, combined with financial reporting opacity, exacerbates firm-level
crash risk. Our study aims to provide direct evidence consistent with this
prediction.

'In the JM model, the opacity occurs independently of the agency conflict, but in prac-

pacity P y gency P
tice these two arise jointly and are mutually reinforcing to facilitate insiders’ consumption of
private control benefits at the expense of outsiders.
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For our empirical analysis, we use a sample of dual-class firms from 20
countries for the following reasons. A dual-class ownership structure exists
when a firm has at least two classes of shares with different voting rights,
creating a wedge between cash flow rights (ownership) and voting rights
(control). This ownership-control wedge is prevalent among international
firms and is a major source of agency problems in many countries around
the world (Shleifer and Vishny [1997], La Porta et al. [1999], Lins [2003]).
The use of dual-class firms provides us with a unique opportunity to directly
measure the severity of the agency conflicts between the two parties, using
the ownership-control wedge that has been commonly used in the literature
(e.g., Shleifer and Vishny [1997], La Porta et al. [1999], Zingales [1995]).
We discuss measurement of this variable in detail and provide related sensi-
tivity analyses later. Controlling insiders have incentives to consume private
control benefits at the expense of outside minority shareholders (Zingales
[1994], Nenova [2003], Doidge [2004]). These insiders use the dual-class
structure to facilitate extracting private control benefits and then provide
opaque reporting to conceal that activity from outside stakeholders (Leuz,
Nanda, and Wysocki [2003]).

Our sample of dual-class firms from 20 countries produces measurable
variation in the two factors, that is, agency conflicts and opacity, that influ-
ence stock price crash risk in the JM model, and also allows us to empirically
highlight that having only one of these factors does not necessarily engender
crash risk. Further, the use of the international sample in this study allows
us to examine whether and how country- and firm-level external monitor-
ing mechanisms (which should increase the expected costs of extracting
private control benefits) affect the agency conflict-crash risk relation that
JM predict.

In our empirical tests, we focus on the relation between the ownership-
control wedge and firm-specific crash risk (after netting out common risk).
Following the literature (e.g., Chen, Hong, and Stein [2001], Jin and My-
ers [2006], Hutton, Marcus, and Tehranian [2009], Kim, Li, and Zhang
[2011a,b]), we proxy for firm-specific crash risk using three distinct mea-
sures: (1) negative conditional skewness of firm-specific weekly returns; (2)
the ratio of firm-specific weekly return volatility in down markets to that in
up markets, simply called the down-to-up volatility; and (3) the likelihood
that extreme negative firm-specific weekly returns occur in each year.

To measure the ownership-control wedge (i.e., the deviation of voting
rights from cash flow rights), we first identify dual-class firms that issue two
classes of shares with the same cash flow rights but with different voting
rights in each sample country. The superior voting shares (e.g., having 10
votes per share) have significantly greater voting rights relative to their cash
flow rights, compared to the inferior voting shares (e.g., having one vote
per share). The superior voting shares are typically owned, in large part,
by the controlling insiders (managers and directors) of the firm and cre-
ate a considerable wedge between their voting and cash-flow rights. The
ownership-control wedge is then defined for a dual-class share firm as one
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minus the ratio of voting rights to cash flow rights for inferior voting shares
(Francis, Schipper, and Vincent [2005]).2

To empirically test the key prediction of JM’s model that the agency con-
flict, combined with opacity, engenders firm-level crash risk, we condition
our analyses of the agency conflict-crash risk relation on opacity by splitting
the sample into two subsamples based on the sample median of financial
reporting opacity in the past year for each sample country. Following Leuz,
Nanda, and Wysocki [2003], Lang, Raedy, and Yetman [2003], and Barth,
Landsman, and Lang [2008], we use the extent to which a firm engages in
earnings smoothing as our proxy for a firm’s financial reporting opacity.
Earnings smoothing is the reporting behavior predicted in JM; managers
smooth out firm-specific information to hide their consumption of private
control benefits.

Our main results show that, for all three measures of crash risk, the as-
sociation between the size of the ownership-control wedge and crash risk is
positive and significant for high-opacity firms, while the same association is
insignificant for low-opacity firms. We conduct a variety of additional tests
to see if the above wedge-crash risk association is conditioned upon certain
country- and firm-level factors that potentially affect the agency conflict
or opacity. External monitoring, if effective, could constrain the ability of
controlling insiders to consume private control benefits (Leuz, Nanda, and
Wysocki [2003], Gopalan and Jayaraman [2012]). Strong external moni-
toring increases the expected cost of extracting private control benefits,
including detection risk or penalties, and the strength of external monitor-
ing varies across firms and countries. Our additional tests take advantage of
this variation to identify agency costs and opacity as the underlying mecha-
nisms that contribute to increasing stock price crash risk. These additional
tests thus help us strengthen our identification strategy.

Specifically, a country’s anti-self-dealing rules are expected to play a
salient role in our setting because they are intended to limit asset expropri-
ation or diversion through related party transactions. Consistent with our
expectation, we find that country-level external monitoring as reflected in a
country’s anti-self-dealing rules moderates the positive wedge-crash risk as-
sociation for high-opacity firms. We also find that firm-level external moni-
toring, proxied by analyst coverage, also moderates the positive relation be-
tween the wedge and crash risk for high-opacity firms. In addition, we find
that growth opportunities reduce the positive wedge-crash risk association.

2The wedge between cash flow rights and voting rights therefore approaches zero as the
voting and cash flow rights of the inferior shares become more equal, while it approaches one
as the voting rights attached to inferior shares approach zero. While we focus on firms with a
dual-class share structure, we acknowledge that a difference between ownership and control
can arise in the absence of two classes of shares with differential voting rights. As will be further
explained in section 5, even in a single-class firm, insiders who own 51% of total shares exercise
full (100%) control over the firm. This ownership concentration creates a control-ownership
wedge for single-class firms, which is similar to that for dual-class firms.
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This result is consistent with the view that the opportunity costs of con-
suming private control benefits are higher for firms facing better growth
opportunities (Johnson et al. [2000], Gopalan and Jayaraman [2012]).

We also find that our results are robust to a variety of sensitivity tests and
supplemental analyses. To further strengthen our identification strategy,
we also examine whether and how the observed positive relation between
the wedge and crash risk for high-opacity firms is affected by the manda-
tory adoption of International Financial Reporting Standards (IFRS) in
2005 and concurrent regulatory changes associated therewith. These con-
current events are an exogenous change to financial reporting opacity at
the firm level to the extent that the IFRS mandate and the concurrent reg-
ulatory changes, individually or jointly, reduce opacity. We find that the
positive relation between the wedge and crash risk that we observe for high-
opacity firms in the pre-IFRS-adoption period is attenuated in the post-
IFRS-adoption period for mandatory IFRS adopters.?

Our results are robust to an alternative measure of agency conflicts. We
use the market value of the voting premium as an alternative proxy for the
severity of agency conflicts in dual-class firms. While the ownership-control
wedge captures the severity of potential agency conflicts induced by dual-
class ownership structure, the voting premium directly captures the size of
managerial consumption of private control benefits based on the market
price differential between superior and inferior voting shares in the public
equity market.>> Our results continue to hold using alternative measures
of stock price crash risk and using an alternative econometric specification
that controls for the impact of past crash history on future crash risk.

3 Mandatory IFRS adoption has been combined in some countries with their concurrent ef-
forts to strengthen corporate governance mechanisms and the enforcement of corporate and
securities laws. Recent studies (e.g., Christensen, Hail, and Leuz [2013, 2016]) note other con-
current changes in corporate governance, enforcement, and securities laws around mandatory
IFRS adoption. For the purpose of this test, it is not critical, however, whether other concur-
rent changes are responsible for the shift in the relation between the wedge and crash risk
rather than mandatory IFRS adoption, to the extent that these changes result in an exoge-
nous change to opacity around IFRS adoption. We do admit, however, that it is possible that
contemporaneous events that do not affect opacity could impact the wedge-crash risk relation.

*The examples of private control benefits include the power to elect a related party to
the board of directors or to appoint a family member as CEO or CFO. They may also in-
clude opportunities to engage in empire building, tunneling, self-dealing, and the expropria-
tion of the firm’s growth opportunities (Grossman and Hart [1988], Barclay and Holderness
[1989], Zingales [1994], Shleifer and Vishny [1997], La Porta et al. [1997, 1998], Claessens,
Djankov, and Lang [2000], Johnson et al. [2000], Bertland, Mehta, and Mullainathan [2002],
Faccio and Lang [2002], Leuz, Nanda, and Wysocki [2003], Nenova [2003], Doidge [2004],
Dyck and Zingales [2004], Djankov et al. [2008], Hong [2013]).

% The voting premium measures the value that market participants place on the additional
votes attached to superior shares. It provides a lower bound on the private benefits of control
that the controlling shareholders with superior voting rights can enjoy, because the market
participants who buy superior voting shares but do not gain control of the company will realize
the value of their superior votes only in the event of a future control contest.
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We perform supplemental analyses using a sample of both dual-class
firms and single-class firms matched with dual-class firms based on observ-
able firm characteristics. We also present the results of regressions after
controlling for a wide range of country-level and firm-level variables that
could be related to the dual-class structure or opacity. These tests help us
mitigate a concern that our results could be driven by omitted variables
that are correlated with the dual-class structure and/or opacity. Our results
continue to hold in these tests. We also use alternative measures of external
monitoring and the opportunity costs of expropriation, and find similar
results.

Our study contributes to the existing literature in the following ways.
First, to our knowledge, this study is the first that provides direct evidence
supporting JM’s main prediction that agency conflicts between insiders and
outsiders and opacity combine to increase firm-level crash risk. Second, our
study uses international data and provides evidence that the wedge-crash
risk relation is moderated by stronger investor protection at the country
level and more effective external monitoring at the firm level. We show that
the wedge-crash risk relation is moderated by higher opportunity costs of
consuming private control benefits. These tests support the JM prediction
that stronger investor protection, more effective monitoring, and higher
costs of resource diversion reduce the impact of the wedge-induced agency
conflict on crash risk in high-opacity firms.

2. Background and Hypotheses

2.1 FIRM-SPECIFIC DETERMINANTS OF STOCK PRICE CRASH RISK

JM develop an analytical model in which an agency conflict between cor-
porate insiders and outside investors, when combined with opacity, can lead
to a stock price crash. In JM, inside managers have information that out-
side investors do not have, that is, the firm is at least partly opaque.® In
their model, in each period, the insiders receive better information than
investors about firm performance. This allows them to potentially divert
resources away from outside investors for their own benefit. Outside in-
vestors may take collective action to seize the firm and dismiss inside man-
agers. However, this collective action could be too costly to justify the asso-
ciated expected benefit. Better investor protection reduces the cost of this

6 As we noted earlier, this opacity arises independently of the agency conflict in JM, but JM
do note that in practice they go together and are likely to be mutually reinforcing to hide
and facilitate insider mangers’ consumption of private control benefits. Our study tests this
mutually reinforcing effect of the agency conflict and opacity using dual-class firm data, even
though JM model these as two independent forces driving stock price crashes. Testing the JM
model requires identifying firms in which both agency conflicts between insiders and outsiders
and opacity exist, and JM note that in most circumstances these will arise jointly, as in our data.
As we explain in more detail later, there are reasons why dual-class firms would have only one
of agency conflicts or opacity, and our research design exploits this variation to focus on the
conditions jointly identified as contributing to crash risk in JM.
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action and therefore reduces insiders’ asset diversion. The collective action
is taken only if, based on outside investors’ information, inside managers
report earnings and pay dividends that are not sufficient to satisfy the out-
side investors. The resulting equilibrium has managers choosing to report
earnings and pay dividends necessary to forestall action by investors.

When the private information of the insiders is good news, the insiders
steal more and do not reveal the good news. When the private informa-
tion of the insiders is bad news, the private information cannot be credibly
revealed to outsiders without cost because the insiders have incentives to
always claim that their private information is bad news to lower reported
earnings and dividend payments and increase their stealing. As a result,
when their private information is bad news, the insiders will absorb this
bad news and subsidize the payment of dividends based on reported earn-
ings that do not incorporate their private bad news.” Thus, they continue
to operate the firm in the future and enjoy private benefits when there is
good news. Stated differently, the insiders smooth earnings and hide unfa-
vorable private information from outside investors, and accumulate it over
time.® But the insiders are only able to do this up to a certain threshold
point beyond which the cost of hiding additional bad news exceeds the
associated benefit. If the total amount of hidden bad news accumulated
over time crosses over this point, then the controlling insiders exercise an
abandonment option rather than absorbing further bad news. This causes
the accumulated bad news to be released all at once, creating an abrupt,
large-scale decline in stock price, that is, a stock price crash.

2.2 MAIN PREDICTION

A central prediction of the JM theory is that the agency conflict, com-
bined with opacity, drives a firm’s crash risk. JM clearly point out that infor-
mation opacity per se does not increase crash risk if there is no conflict of
interest between controlling insiders and outside minority investors. Our
sample of firms with a dual-class share structure is ideally suited to test the
empirical implications of JM because a dual-class ownership structure can
create an agency conflict between controlling insiders and outside investors
that closely resembles the conflict between these two parties described in
JM. In many insider-controlled firms, firm management is either part of
the controlling group or appointed by that group and the controlling in-
siders typically have direct access to corporate resources and control over
financial reporting, or have influence over those who do. As a result, they
are given both opportunities and the ability to expropriate resources for
their private gain and mask their activities through opaque reporting (Lins
[2003], Haw et al. [2004], Leuz, Nanda, and Wysocki [2003], Gopalan and

7This in turn causes some of firm-specific risk (associated with hidden bad news) to shift to
the insiders from the outside investors.

8 This feature of JM theory well matches our choice of opacity, for example, income smooth-
ing, and is in line with the Fudenberg and Tirole [1995] theory of income smoothing.
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Jayaraman [2012]).% Because of the adverse consequences of the dual-class
structure, the market attaches lower value to dual-class firms, compared
with the value attached to single-class firms (Dyck and Zingales [2004]).
Controlling insiders, nevertheless, choose the dual-class structure as the
ownership-control wedge allows insiders to avoid the pro rata consequences
of the consumption of private control benefits (Jensen and Ruback [1983],
Zingales [1994], Shleifer and Vishny [1997], Gompers, Ishii, and Metrick
[2010], Masulis, Wang, and Xie [2009], Hong [2013]).

While prior research suggests, in general, that dual-class firms are associ-
ated with severe agency conflicts and financial reporting opacity, this char-
acterization is not universally the case. There are benign reasons for the use
of dual-class shares. For example, the dual-class ownership structure can al-
low founders of companies with specialized knowledge necessary for the
success of the business to retain their control rights and incentives to invest
in organization-specific human capital, even though they have relatively low
ownership rights (DeAngelo and DeAngelo [1985], Fan and Wong [2002]).
In addition, as Fan and Wong [2002] point out, the dual-class structure may
promote opacity to avoid proprietary costs. Increased opacity may better en-
able the firm to protect its competitive position from potential competitors
in the product market. In this case, the opacity benefits both the controlling
insiders and outside investors (Fan and Wong [2002]). This type of opacity
would not lead to a stock price crash in the context of the JM model.

In addition, even controlling insiders who expropriate private benefits of
control may not necessarily engage in opaque financial reporting to obfus-
cate their self-serving activities, as long as such insiders are entrenched and
thus insulated from external disciplinary forces (e.g., takeover threats) and
penalties, due to their complete control of the firm. Given that there are
some costs to opacity,!’ controlling insiders would choose to bear these
costs only when the benefits in the form of avoiding penalties for con-
suming private benefits are greater than the costs."! Together, these argu-
ments imply that not all firms with dual-class shares are characterized by
both agency conflicts and opacity.

Our research design exploits variation in the ownership-control wedge
and financial reporting opacity across dual-class firms in our international
sample. To do so, we first partition the total sample into two subsam-
ples, high- and low-opacity samples. We then introduce a measure of the
severity of the agency conflict between controlling insiders and outside
shareholders within these subsamples. If the analysis in JM is correct, then

9The expropriation could occur, for example, by diverting corporate cash flows and engag-
ing in value-decreasing investment projects (Jensen and Ruback [1983], Shleifer and Vishny
[1997], Masulis, Wang, and Xie [2009], Gompers, Ishii, and Metrick [2010]).

10For example, the cost of external financing is higher for opaque firms than for transpar-
ent firms (e.g., Francis et al. [2004], Kim, Song, and Zhang [2011]). Also outside investors’
perception of managers’ expropriation risk leads to the valuation discount of common stock
(Masulis, Wang, and Xie [2009], Gompers, Ishii, and Metrick [2010]).

'We are grateful to an anonymous referee for pointing out this possibility.
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stock price crashes should increase with the severity of the agency conflict
in high-opacity firms, but not necessarily so in low-opacity firms. This pre-
diction is based on the presumption that, on average, greater ownership-
control wedges are associated with greater agency problems for opaque
firms.

2.3 EXTERNAL MONITORING AND COSTS OF CONSUMING PRIVATE
CONTROL BENEFITS

The net benefits to controlling insiders from consuming private control
benefits and withholding private information depend critically on the ef-
ficacy of external monitoring. As Leuz, Nanda, and Wysocki [2003] and
Gopalan and Jayaraman [2012] discuss, external monitoring increases the
expected costs of extracting private control benefits, including detection
risk or penalties, which constrains controlling insiders from aggressive rent
seeking. We therefore predict that the positive relation between the wedge
and crash risk is less pronounced in an environment of more effective ex-
ternal monitoring.

We also expect that the costs of consuming private control benefits in-
crease when the opportunity costs of diverting resources from productive
use in the firm are higher. For example, inefficiency or value destruction
arising from consuming private benefits of control is likely to result in
poor, perhaps unsustainable, firm performance. The opportunity costs of
consuming private benefits of control increase when the firm has greater
growth opportunities, as the returns forgone from the failure to produc-
tively invest resources are greater for higher-growth firms. We test for these
effects on the wedge-crash risk relation in high-opacity firms, since these
firms are predicted by JM to experience heightened crash risk in the first
place.'? These tests also help us strengthen identification because they can
provide evidence on whether varying the cost of consuming private benefits
of control predictably produces variation in the wedge-crash risk relation.

We test the effects of variation in monitoring and the opportunity costs
of consuming private benefits of control in three ways. First, we examine
whether the positive relation between the wedge and crash risk is attenu-
ated in countries with more stringent rules regulating self-dealing transac-
tions. Djankov et al. [2008] introduce the anti-self-dealing index and find
that the index predicts a variety of stock market outcomes, including the
control premium paid in corporate control transactions. This measure of
a country’s legal and enforcement environment is well suited to our study
because it measures legal impediments to extracting the private benefits
of control through related party transactions, a particularly pronounced

12 While external monitoring and opportunity costs of consuming private benefits of con-
trol may moderate opacity that arises to obfuscate asset diversion, as we pointed out earlier,
there are other reasons why opacity may arise. Hence, the association between the wedge and
crash risk in opaque firms should be moderated when monitoring and the costs of asset diver-
sion are high.
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concern for dual-class firms. Second, assuming that external monitoring
is more intense for firms with higher analyst coverage, we also examine
whether the positive relation between the wedge and crash risk in opaque
firms is attenuated for firms followed by more analysts. Third, we capture
the opportunity costs of consuming private control benefits, using industry-
level growth opportunities (Gopalan and Jayaraman [2012]) that we mea-
sure by the change in annual sales revenue in the Fama and French [1997]
industry to which the firm belongs.

3. Measurement of Key Research Variables

3.1 MEASURING FIRM-SPECIFIC CRASH RISK

The dependent variable in our regression analysis is firm-specific crash
risk, or the likelihood of observing extreme negative outliers in firm-
specific return distributions. To isolate firm-specific risk from common
(industry- and market-wide) risk, we first estimate the following model us-
ing weekly return data for each firm in a country (JM):!?

rie = o+ Brivm ju + Boi [Tus + EXji] + Bs.itm, ju—1
+ Bui [Tus—1 + EXjuo1] + Bs.ivm, ju—2 + Bo.i [Tus.—2 + EXj.—s]
+ Br.ivm ot + Bs.i [Tusir + EXjua ] 4 Bo.ivm. jute
+ B1oj [Tus.ive + EXjiro] + €irs (1)

where 7; is the return on a firm’s inferior voting share ¢in week ¢in country
J Tmj: is the Morgan Stanley Capital International (MSCI) country-specific
market index return, or the country index return (if a country is not in-
cluded in MSCI) in country j compiled by Datastream in week ¢ 7, is the
U.S. market index return (a proxy for the global market); EX;, is the change
in country j's exchange rate for one U.S. dollar; and ¢; represents unspec-
ified factors. The expression 7,,, + EX;, translates U.S. market returns into
country #’s local currency unit. We allow for nonsynchronous trading by in-
cluding lead and lag terms for the market index returns (Dimson [1979]).
From equation (1), we then obtain the firm-specific weekly return for firm
iin week ¢, denoted by W, which is defined as Wy, = In(1 + ¢;). In estimat-
ing equation (1), we require that at least 20 weekly return observations be
available for each firm in each sample year.

Our first measure of crash likelihood is negative conditional firm-specific
weakly return skewness (NEG_SKEWNESS) introduced by Chen, Hong, and
Stein [2001]. Specifically, we calculate NEG_.SKEWNESS for a given firm in

13 Following JM and Hutton, Marcus, and Tehranian (2009), we use raw stock returns when
estimating equation (1). As noted below, and also consistent with the prior literature, through-
out the paper, firm-specific weekly return for firm i in week ¢, denoted by Wj, refers to the
natural log of 1 plus the residual from equation (1). We use W, to construct our first two crash
measures detailed in equations (2) and (3) as well as our third crash measure, CRASH.
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a fiscal year by taking the negative of the third moment of firm-specific
weekly returns, Wj, during the fiscal year and dividing it by the standard de-
viation of firm-specific weekly returns, raised to the third power. The nega-
tive sign creates a variable that increases as the return distribution becomes
more negatively skewed. Specifically, for each firm i in year ¢ we obtain
NEG_SKEWNESS as follows:

NEG_SKEWNESS;, = — [n(n —1)*23° WT] /
[(n— D=2 (3 Wi)ﬂ . )

Our second measure of crash risk is the down-to-up volatility of Chen,
Hong, and Stein [2001], denoted by DOWN/UP-RET_SD. For each firm
in each fiscal year, we separate all weeks with firm-specific weekly returns,
that is, W, below the annual mean (“down” weeks) from those with firm-
specific returns above the annual mean (“up” weeks), and calculate the
standard deviation for each of these subsamples separately. We then com-
pute the DOWN/UP_RET_SD measure using the natural log of the ratio of
the standard deviation on down weeks to the standard deviation on up
weeks. Specifically, for firm ¢in year ¢, we obtain:

DOWN/UP_RET_SD; =In | (n, —1) Y WZ/(ng—=1)> WZ|. (3)
DOWN UP

where n; and n, are the number of down and up weeks, respectively.

Our third measure of crash risk is the probability of observing extreme,
negative firm-specific returns, denoted by CRASH. To obtain this CRASH
measure, similar to Hutton, Marcus, and Tehranian [2009] and Kim, Li,
and Zhang [2011a,b], we define crash weeks (extreme events) in a given
fiscal year for a firm as those weeks during which the firm experiences firm-
specific weekly returns that are lower than 3.0 standard deviations below
mean firm-specific weekly returns over the entire fiscal year, with 3.0 chosen
to generate a frequency of 0.1% in the normal distribution.'*'> CRASH
is an indicator variable that equals 1 for a firm-year that experiences one
or more crash weeks (as defined above) during the fiscal year, and zero
otherwise.

14In untabulated robustness tests, we choose n standard deviations to generate frequencies
of 0.01% and 1% in the lognormal distribution. We find that the use of these alternative
measures does not alter our inferences.

15 Our definition of crash results in substantially negative weekly returns. Untabulated statis-
tics show that the mean (median) raw return for crash weeks is =23.7% (-21.0%). These statis-
tics are largely consistent with those described by prior studies. For example, Hutton, Marcus,
and Tehranian [2009] report the mean weekly return for CRASH weeks is =22.74%.
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3.2 MEASURING THE OWNERSHIP-CONTROL WEDGE

A dual-class ownership structure exists when a firm has at least two classes
of shares with different voting rights, namely superior and inferior voting
shares. In this study, the severity of the agency conflicts in dual-class firms
is captured by two different measures. Our first measure is the divergence
between cash flow rights and voting rights or the ownership-control wedge.
In dual-class firms with superior and inferior voting shares, the superior
voting shares typically confer multiple votes per share and the inferior vot-
ing shares confer fewer (often zero) votes per share. We follow Francis,
Schipper, and Vincent [2005] to measure the extent of divergence between
cash flow rights and voting rights. Specifically, we define a variable, WEDGE,
from the perspective of inferior class shareholders, as follows:

Voting Rights

WEDGE = | — ——————,
Cash Flow Rights

(4)
where:

Voting Rights = The percentage of total votes held by inferior class share-
holders, which is equal to the number of votes per inferior share times
the number of inferior shares (inferior votes), divided by the sum of infe-
rior votes (as defined above) and superior votes (the number of votes per
superior share times the number of superior shares); and

Cash Flow Rights = The percentage of total cash flow rights held by inferior
class shareholders, equal to the number of inferior class shares divided by
the sum of inferior class and superior class shares (Francis, Schipper, and
Vincent [2005, p. 346]).

WEDGE takes a value between zero and one. When inferior class sharehold-
ers have no voting rights, WEDGE is equal to one. WEDGE approaches zero
as the voting and cash flow rights of the inferior shares converge. WEDGE
is measured annually and we use WEDGE from period ¢ — 1 to predict
crash risk during period ¢

In this study, WEDGE, which is based on two classes of shares with dif-
ferent voting rights for a given cash flow right, only applies to firms with a
dual-class structure. We acknowledge that a control-ownership wedge can
arise from large insider ownership stakes even in the absence of a dual-
class share structure. For example, when insider ownership is greater than
50%, insiders have 100% control over the firm’s financial and operating
decisions. Subsection 5.3.6 discusses a test for the effects of an ownership-
control wedge arising from large insider ownership stakes in a sample in-
cluding both dual-class firms and matched single-class firms.

Our second measure is the market value of the voting premium that
the equity market attaches to voting rights, which represents the size of
managerial consumption of private control benefits (e.g., Zingales [1995],
Doidge [2004], Nenova [2003]). The voting premium is the difference
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between the market prices of superior voting shares and inferior vot-
ing shares. While WEDGE captures the ownership structure from which
the agency conflicts between controlling insiders and outside investors
arise, the voting premium provides an economic measure of the private
control benefits. More detailed discussions about the voting premium
attached to superior voting shares in dual-class firms are provided later in
subsection 5.3.4.

3.3 MEASURING OPACITY

Controlling insiders can conceal their firm’s real underlying perfor-
mance from outside investors by making financial reporting choices. We
measure financial reporting opacity using the degree to which control-
ling insiders of dual-class firms ‘‘smooth’” the reported earnings series,
that is, the extent to which they reduce the variability of reported earn-
ings over time by altering the accrual component of earnings over time.
Following Leuz, Nanda, and Wysocki [2003], we capture “earnings smooth-
ness” using a firm’s Pearson correlation coefficient between the change
in accruals and the change in cash flows from operations over the past
five years, both scaled by lagged total assets. We compute cash flow from
operations as operating income minus accruals. Accruals are calculated
as [(Atotal current assets — Acash) — (Atotal current liabilities — Ashort-
term debt — Ataxes payable) — depreciation expense]. Finally, we multiply
this correlation measure by minus one (—1) such that a higher value rep-
resents a higher degree of earnings smoothing. All else being equal, the
higher the value of this measure, the greater the extent to which control-
ling insiders exercise accounting discretion to smooth reported earnings
and hide adverse information, and thus, the higher the opacity in financial
reporting.

Our measure of financial reporting opacity, OPAQUE, is computed be fore
we observe crash risk in year ¢in our tests. Most of our empirical analyses are
conducted after partitioning our sample into low- and high-opacity subsam-
ples, and focus on the high-opacity subsample. Specifically, the low-opacity
subsample contains all observations in which the value of OPAQUE in year
t — 1 is less than the sample median for each country-year, and the high-
opacity subsample contains all observations in which the value of OPAQUE
in year ¢ — 1 is greater than or equal to the sample median for each country-
year.'® We split the sample based on country-year medians to ensure that
our sample partition is not affected by across-country or overtime variation
in smoothing that is unrelated to the smoothing of firm-specific informa-
tion predicted in JM.

16 As reported in subsection 5.3.5, we also present results using alternative measures of
opacity.
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4. Data and Descriptive Statistics

4.1 SAMPLE AND DATA SOURCES

We begin the sample collection procedure by identifying firms that have
at least two classes of shares according to the Datastream country lists dur-
ing the period of 1995-2007. After identifying these firms, we follow prior
studies and impose the following sample selection criteria: (1) firms must
have at least two classes of shares with distinct voting and cash flow rights,
(2) both classes of shares must be publicly traded on a domestic stock ex-
change, (3) the inferior voting shares cannot be convertible into the supe-
rior voting shares (though the opposite direction is allowed), (4) neither
share class can receive a fixed dividend, and (5) neither share class can be
redeemable or callable at the option of the firm at a prearranged price.

The data collection procedures follow the guidelines established in Nen-
ova [2003] and Doidge [2004]. First, for each share class, we extract Friday-
to-Friday weekly data from Datastream for the following variables: closing
stock price, market value of all equity outstanding, weekly return, divi-
dends paid during the week, number of shares outstanding, and turnover.
If the value of turnover is missing from Datastream, it is obtained from
Bloomberg (Doidge [2004]). In addition, we collect lagged annual financial
statement variables from Worldscope. Second, for each fiscal year, a firm
is included in the sample only if it has at least 20 weekly stock return ob-
servations. Third, because data on the number of voting rights attached to
the superior and inferior voting shares for each firm are required, these
data are hand-collected from Datastream Manuals, Moody’s International
Manuals, filings with the national stock exchanges, firms’ annual reports,
and the firm lists compiled by Doidge [2004].17 The final sample consists
of 3,350 firm-year observations from 449 firms across 20 countries.

4.2 DESCRIPTIVE STATISTICS

Panels A and B of table 1 provide the distribution of the number of firm-
years and the percentage of firms that experienced at least one crash week
per year by country and year, respectively, with the sample further parti-
tioned into low- and high-opacity subsamples for consistency with our sub-
sequent empirical tests. All continuous variables are winsorized at the Ist
and 99th percentiles to avoid outliers and their influence on coefficient es-
timates. As shown in table 1, panel A, 23.11% of our low-opacity firm-year
observations experience at least one crash, while 24.26% of the high-opacity
firm-year observations experience at least one crash, and these numbers
vary substantially across countries. This marginal difference in stock price
crash risk between the high- and low-opacity samples demonstrates the im-
portance of examining the joint effects of opacity and agency problems as

71n conducting this research, we received significant support from Craig Doidge with re-
spect to data collection. In addition, if the data are not clear or not available, they are re-
quested from each firm through faxes, emails, and phone calls.
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in JM, as well as the importance of using multivariate regressions to control
for other factors. Table 1, panel B, reveals that the annual proportion of
firms with at least one crash week per year varies from a low of 14.20% in
1996 for the high-opacity subsample to a high of 41.83% in 2001 for the
high-opacity subsample. Table Al in the online appendix provides the dis-
tribution of the number of firm-years and the percentage of firms with at
least one crash week per year by industry. It shows that the percentage of
firm-year observations with at least one crash week per year varies signifi-
cantly across industries for both the low- and the high-opacity subsamples.

Table 2, panel A, presents descriptive statistics for three crash risk vari-
ables as well as control variables used in our primary regression analysis.
The appendix provides detailed variable definitions. As shown in the first
three rows of panel A, the mean and median values of all three crash risk
measures are slightly more pronounced for the high-opacity sample than
for the low-opacity sample. The descriptive statistics for control variables
are largely consistent with those reported by the stock price crash litera-
ture (e.g., Chen, Hong, and Stein [2001], Hutton, Marcus, and Tehranian
[2009], Kim, Li, and Zhang [2011a, b], DeFond et al. [2015]). The low-
and high-opacity subsamples are generally similar along most variables ex-
cept for OPAQUE. The OPAQUE variable differs significantly between the
high-opacity and low-opacity subsamples by construction with a mean of
0.7500 and 0.9544 for the low- and high-opacity subsamples, respectively,
indicating significant cross-sectional variation in financial reporting opac-
ity among dual-class firms in our sample.

Table 2, panel B, provides the descriptive statistics for the cash flow rights
and voting rights of the dual-class stocks in our sample. On average, the in-
ferior shares possess around 49.40% (47.98%) of the total cash flow rights,
but own only 8.85% (8.15%) of the total voting rights, for our sample com-
panies in the low(high)-opacity sample. As shown in the last two rows of
panel B, the mean inferior voting stock has only 0.1244 (0.1178) votes per
cash flow right in the low(high)-opacity sample, while the mean superior
voting stock has 2.6305 (2.4652) votes per cash flow right. Overall, the de-
scriptive statistics are consistent with the notion that the dual-class owner-
ship structure offers superior (inferior) voting rights to controlling parties
(common shareholders) compared to their cash flow rights. The magni-
tude of the difference between controlling parties’ cash flow and voting
rights suggests the potential for severe agency conflicts. The high- and low-
opacity subsamples are generally similar in how they distribute voting and
cash flow rights across share classes.

5. Regression Results

This section of the paper provides the results of our primary empirical
tests.
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5.1 MAIN RESULTS

Panels A and B of table 3 report the results of ordinary least squares
(OLS) regressions, using NEG_SKEWNESS and DOWN/UP_RET_SD, respec-
tively, as the dependent variable, while panel C of the same table presents
the results of logit regressions using CRASH as the dependent variable.
Throughout the paper, our dependent variable, one of three proxies for
crash risk, is measured in year {, while our test variable, WEDGE, and a set
of firm-specific control variables are all measured in year ¢ — 1, that is, one-
year lagged. We split the total sample into the two subsamples of high- and
low-opacity firms based upon the median value of OPAQUE in year ¢ — 1 for
each country-year. In each panel, columns 1-4 report the results for the low-
opacity subsample, and columns 5-8 report the results for the high-opacity
subsample. We include year indicators across all columns.

Columns 1 and 5 show the results incorporating all firm-specific con-
trols except lagged negative skewness (i.e., NEG_SKEWNESS,_;) and indus-
try indicators, columns 2 and 6 include industry indicators, columns 3 and
7 additionally include anti-self-dealing measures (ANTI-SD) as a country-
level control, and columns 4 and 8 include all firm-level controls including
NEG_SKEWNESS,_1. The firm-level control variables are drawn from the
past literature that examines firm-specific crash risk in U.S. firms (Chen,
Hong, and Stein [2001], Hutton, Marcus, and Tehranian [2009], Kim,
Li, and Zhang [2011a,b]), and include one-year lagged measures of: (1)
the negative skewness of weekly firm-specific returns (NEG_.SKEWNESS,_1),
(2) de-trended share turnover (TRADE_VOLUME, 1), (3) return standard
deviation (RETURN.SD,_1), (4) return (RETURN,_1), (5) market capital-
ization (MARKET_CAP;_1), (6) market to book ratio (MB,_1), (7) lever-
age (LEVERAGE;_;), (8) return on assets (ROA;—1), (9) operating cy-
cle (OPER.CYCLE ,_1), and (10) operating cash flow per dollar in sales
(CFO/SALES ,—1). The appendix provides a detailed description of these
control variables. In panels A and B, we report #statistics in parentheses be-
low each coefficient estimate, while in panel C, we report Wald chi-square
statistics in parentheses below each coefficient estimate. We report one-
tailed pvalues when discussing coefficient estimates for our main test vari-
ables with directional predictions. Reported ¢statistics in all three panels
are based on robust standard errors corrected for heteroskedasticity and
firm-level clustering.

For the high-opacity sample shown in columns 5-8 of panels A, B, and C
of table 3, the ownership-control wedge, WEDGE in year ¢ — 1, is significantly
and positively related to NEG_.SKEWNESS, DOWN/UP_RET_SD, and CRASH
in year ¢, respectively. For both the low- and high-opacity subsamples, we
also report the economic impact of each explanatory variable for the full-
model specification (in columns 4 and 8, respectively), that is, the marginal
impact of a one standard deviation change in each variable on crash risk,
with all other explanatory variables being held constant. This marginal im-
pact helps us assess the economic significance of the estimated coefficients.
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For example, with respect to the high-opacity subsample, a one standard
deviation increase in the ownership-control wedge (i.e., 14.92%) implies a
9.28%, 4.01%, and 20.23% (raw, not relative) increase in NEG_SKEWNESS,
DOWN/UP.RET_SD, and CRASH, respectively.'"® These changes are
economically significant, considering that the unconditional means
of these variables are —5.97%, —7.60%, and 24.26%, respectively, in the
high-opacity sample, as reported in panel A of table 2. These results are con-
sistent with our first prediction, suggesting that, for the subsample of high-
opacity firms, high-wedge firms are more crash-prone than low-wedge firms.

In contrast, for the low-opacity sample shown in columns 1-4 of panels
A, B, and C, table 3, the coefficients on WEDGE are insignificant across all
columns. Moreover, we test whether there are significant differences in the
coefficient on WEDGE between regressions in the high-opacity sample (in
columns 5-8) and those in the low-opacity sample (in columns 1-4, respec-
tively). As indicated in test statistics (provided at the fifth row from the bot-
tom of the table in columns 1-4), we find that the coefficients in columns
5-8 are significantly larger than those in columns 1-4, respectively, across
all columns in all three panels of table 3. These results suggest that the
wedge-induced agency conflict increases crash risk for high-opacity firms
more so than for low-opacity firms.

As for the control variables, all three panels of table 3 show that, in gen-
eral, lagged negative return skewness (NEG_SKEWNESS,_1) and firm size
(MARKET_CAP,_y) are positively associated with crash risk, and the level of
cash flow (CFO/SALES ,_,) is negatively associated with crash risk. Although
it is challenging to make direct comparisons with prior studies due to dif-
ferences in the sample and time period, these results are largely consistent
with those reported by Chen, Hong, and Stein [2001], Hutton, Marcus,
and Tehranian [2009], Kim, Li, and Zhang [2011a, b], and DeFond et al.
[2015].

5.2 CROSS-SECTIONAL TESTS

Table 4 presents the results of our cross-sectional tests. We predict that
three factors, namely, (1) the efficacy of external monitoring measured by
a country’s anti-self-dealing rules (ANTI-SD), (2) the strength of firm-level
external monitoring by outside stakeholders measured by analyst coverage
(ANALYSTS), and (3) opportunity costs of consuming private control ben-
efits measured by industry-level growth opportunities (SALES_.GROWTH),

18 For example, the estimated coefficient on WEDGE in the full model regression for the
high-opacity sample with NEG_SKEWNESS as the dependent variable is 0.6220, as shown in
column 8 of panel A, table 3, and the standard deviation for WEDGE (which equals one minus
the ratio of voting rights to cash flow rights for inferior share) is 0.1492 for the high-opacity
sample. Accordingly, the economic impact associated with a one standard deviation increase
in WEDGE is 9.28% or 0.0928 = 0.6220%0.1492 while holding other covariates constant. Eco-
nomic impacts using other crash measures as the dependent variable can be computed in a
similar way.
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play a role in shaping the relation between the ownership-control wedge
and crash risk when firms are opaque. Panels A, B, and C show the re-
sults for ANTI-SD, ANALYSTS, and SALES_GROWTH, respectively. As we dis-
cussed earlier, we present these results for the high-opacity subsample only,
because that is the sample where the wedge-crash risk association is pre-
dicted by JM, and these tests examine variables expected to moderate that
association.!” The full results, including the estimated coefficients on all
control variables, of these tests for the low-opacity sample are provided in
the online appendix (table A2). In panels A—C of table 4, for brevity, we re-
port the results only for the variables of interest. The full results including
control variable coefficients for the high-opacity sample are also reported in
the online appendix (table A3). Ai and Norton [2003] and Norton, Wang,
and Ai [2004] show that both the marginal effects and standard errors of
interaction terms in logit or probit models are biased, and introduce an ad-
justment method to correct for these biases. Thus, throughout the paper,
including the online appendix, we report our results by applying the ad-
justment procedure suggested by Ai and Norton [2003] and Norton, Wang,
and Ai [2004] to estimate the coefficients and standard errors of the inter-
action terms in the logit models with CRASH as the dependent variable.?’

In panel A, table 4, we find that the interaction variable, WEDGExANTI-
SD, is negatively associated with all three measures of crash risk at less than
the 1% level in the first two columns and at less than the 5% level in the
last column.?! This result indicates that, when firms are opaque, anti-self-
dealing rules constrain managerial extraction of private control benefits
associated with the wedge, and therefore, attenuate the strength of the pos-
itive association between the ownership-control wedge and crash risk.

As shown in panel B, table 4, we find that the coefficients on the inter-
action variable, WEDGExANALYST, are all negative and significant at less
than the 5% and 10% levels in columns 1 and 2, respectively, and at less
than the 1% level in column 3. The results suggest that stronger external
monitoring, proxied by greater analyst following, increases the costs to con-
trolling insiders of consuming private control benefits, thereby leading to a

191 this and other cross-sectional results presented in this paper and accompanying online
appendix, we de-mean WEDGE when it is interacted with another variable. We do this because
our sample contains no firms with WEDGE = 0, but this would be the main effect reported
for the variable interacted with WEDGE if we did not de-mean WEDGE. After de-meaning
WEDGE, the main effect of the variable that is interacted with WEDGE is the effect of that
variable at the sample mean of WEDGE, not at WEDGE = 0.

20 Ai and Norton [2008] and Norton, Wang, and Ai [2004] show that both the marginal
effects and standard errors of interaction terms in logit or probit models are biased if the
standard logit procedure is applied, and introduce an adjustment method to correct for these
biases. We find, however, that our main inferences remain unaltered when the OLS method
is applied. The primary difference is that WEDGE loses significance in the high-opacity sam-
ple and WEDGE becomes significantly positive and WEDGExIFRS_Enforce becomes significantly
negative in the low-opacity sample in table 5.

2l When a country-level interaction variable is included, statistics are based on robust stan-
dard errors clustered by country. Otherwise, standard errors are clustered by firm.
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weaker relation between the wedge and crash risk across all three measures
of crash risk.

Panel C of table 4 reports similar results for the coefficients on
WEDGExSALES_GROWTH. We find that this coefficient is significant at less
than the 5% level in columns 1 and 2 and at less than the 1% level in col-
umn 3, suggesting that controlling insiders of higher growth opportunity
firms engage less in the consumption of private control benefits, even when
firms are opaque. The finding is in line with the view that the opportunity
costs associated with the consumption of private control benefits (e.g., for-
gone investment opportunities) are higher when growth opportunities are
higher, which, in turn, weakens the positive relation between WEDGE and
crash risk.??

5.3 SENSITIVITY CHECKS

Our analysis thus far should be interpreted as documenting an associ-
ation between the ownership-control wedge and firm-level crash risk and
highlighting the role of opacity in shaping this link. Caution should be ex-
ercised in making any causal inferences based on our results, particularly
because our research design does not rule out concerns about potential
correlated omitted variables and errors in variable measurement. To allevi-
ate these concerns, we conduct a variety of sensitivity tests, including using
mandatory IFRS adoption as an exogenous change to financial reporting at
the firm level (subsection 5.3.1), changing the econometric methods cho-
sen (subsection 5.3.2), changing how we measure key variables (subsections
5.3.3,5.3.4, and 5.3.5), the use of a matched sample (subsection 5.3.6), con-
trolling for additional variables (subsection 5.3.7), alternative measures of
firm-level monitoring and the opportunity costs of consuming private con-
trol benefits (subsection 5.3.8).

5.3.1 IFRS Adoption as an Exogenous Change to Financial Reporting at the
Firm Level. To tighten our identification, we take advantage of mandatory
IFRS adoption in 2005, along with concurrent regulatory changes, by Eu-
ropean Union (EU) member countries and other countries. We view the
IFRS mandate and concurrent regulatory changes as exogenous changes to
financial reporting at the firm level that possibly lead to a shift in the wedge-
crash risk relation from the pre- to the post-IFRS period, especially for firms
that were opaque prior to mandatory IFRS adoption.?® Our sample period
of 1995-2007 spans the mandatory IFRS adoption in 2005 by listed firms
in EU member countries as well as Australia and South Africa. The IFRS

22 As discussed earlier, the opacity that exists in high-growth firms could stem from control-
ling insiders’ effort to avoid proprietary costs rather than to obscure private benefit consump-
tion, and this sort of opacity would not contribute to crash risk in JM.

2 The adoption of IFRS and related regulatory changes are exogenous changes to firms,
but not to countries that choose to make these regulatory modifications.
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mandate provides us with a quasi-natural experimental setting in which to
apply a difference-in-differences (DiD) regression design.?*

To implement the DiD regression design, we divide the total sample into
two subsamples based on the level of ex ante financial reporting opacity
in the pre-IFRS period. We describe the details and report results of two
of these tests in the online appendix. First, as shown in the online ap-
pendix, table A4, we find that for the high-opacity sample the coefficient
on the three-way interaction term, WEDGExMANDTORY*POST, is negative
and significant at less than the 5% level across all columns. This finding
suggests that for firms that were opaque prior to the IFRS mandate, the
positive relation between the ownership-control wedge and crash risk be-
comes weakened significantly for IFRS-adopting firms from the pre-IFRS
period to the post-IFRS period, compared with the corresponding effect
for non-IFRS adopters for the same period.

Further, Christensen, Hail, and Leuz [2013] report capital market ef-
fects of IFRS adoption that appear in countries that change their level
of financial reporting enforcement along with IFRS adoption. To exam-
ine whether the results of IFRS adoption in our sample are concentrated in
these countries, we repeat our earlier analysis of IFRS adoption after includ-
ing the two indicator variables, IFRS_Enforce and IFRS_NoEnforce, along with
their interactions with our test variable WEDGE. These indicator variables
distinguish IFRS adopter firms from countries with enforcement changes
bundled with IFRS adoption (IFRS_Enforce = 1) versus IFRS adopters from
countries that did not have enforcement changes bundled with IFRS adop-
tion (/FRS_NoEnforce = 1) in the post-IFRS period (Chirstensen, Hail, and
Leuz [2013]). The values of IFRS_Enforce and IFRS_NoEnforce are zero in
the pre-IFRS period. We then estimate this augmented regression, sepa-
rately, for the low- and high-opacity subsamples. As shown in table 5, we
find that the coefficients on WEDGExIFRS_Enforce are negative and sig-
nificant at less than the 5% level for all three cases only for the high-
opacity subsample; it is insignificant for two cases and significant at the
10% level with a negative sign in one case for the low-opacity sample. This
suggests that the concurrent regulatory changes bundled with the IFRS
mandate have a moderating impact on the positive wedge-crash risk rela-
tion when firms are relatively opaque, but not when firms are relatively
transparent.

Finally, as shown in the online appendix, table A5, we find that the posi-
tive wedge-crash risk relation for the high-opacity sample is moderated after
staggered changes in security regulations in countries with such changes.
Specifically, these tests show that the positive relation between the wedge

241t should be noted that the focus of our analysis here is not to rehash the debate about
the consequences of mandatory IFRS adoption, but to examine whether the wedge-crash risk
relation for the IFRS adopter sample becomes weakened significantly from the pre- to the
post-IFRS period, compared with the same change for the nonadopter sample during the
same period.
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and crash risk for the high-opacity sample becomes weaker after adop-
tion of the Market Abuse Directive (MAD). This securities regulation is
implemented to reduce insider dealing and market manipulation, and im-
prove transparency in the EU capital market. The above findings are con-
sistent in spirit with those of Christensen, Hail, and Leuz [2016], who doc-
ument a significant increase in market liquidity after MAD adoption in the
European Union. In summary, the above findings, taken together, lend
further support to JM’s main prediction that the positive impact of the
wedge on crash risk is attenuated in a less opaque environment, character-
ized by more transparent disclosure, stronger enforcement, and/or better
regulation.

5.3.2 Hazard Model Tests. JM suggest that past crash history may be a po-
tentially important factor determining the likelihood of future crash oc-
currences. Given that crashes cause all (hidden and accumulated) negative
information to be released all at once, the likelihood of another crash im-
mediately after a crash is zero. As noted by Kim, Li, and Zhang [2011a,b]
and Kim and Zhang [2016], a proportional hazard model approach could
be more appropriate in examining the impact of the ownership-control
wedge on stock price crashes, because it naturally controls for the past his-
tory of crash occurrences.

Following their lead, we test the robustness of our main results using
the Cox [1972] proportional hazard model.” Specifically, we estimate the
following hazard model:

Inhji (1) = p (t - tj(k—l)) + B1 WEDGE;,

+ Z Bi (ith Control Vaﬁablejk) + &j, (5)
i=2

where A j; (1) is the hazard, or instantaneous likelihood of crash occurrence,
for firm j at time ¢, conditional on the fact that firm j has had k crashes
by time # ;1) is the time of the (k—1)th event; and  is an unspecified
function that represents the baseline hazard. We predict 8; > 0 in the high-
opacity subgroup, indicating that the hazard of crash occurrences increases
with the ownership-control wedge in the opaque reporting environment.
The results of the hazard model approach are reported in the online ap-
pendix (table A6). We find that the coefficient on WEDGE, that is, By, is
significantly positive for the high-opacity sample, while it is insignificant for
the low-opacity sample. Overall, the hazard-model results are in line with
the logistic regression results reported in table 3, suggesting that the instan-
taneous crash likelihood increases significantly with the ownership-control
wedge in the high-opacity sample, but not in the low-opacity sample.

% See Kim and Zhang [2016] for a more detailed discussion of the Cox proportional hazard
model and its application for prediction of future crash occurrences.



DIVERGENCE OF CASH FLOW RIGHTS FROM VOTING RIGHTS 1201

5.3.3 Alternative Measures of Crash Risk. We also examine two other
measures of crash risk, COUNT introduced by JM and Extra_SIGMA
introduced by Bradshaw et al. [2010]. COUNT is the difference in
frequencies between the negative and positive jumps of firm-specific
returns. Following JM, we compute COUNT as the difference be-
tween the frequency that firm-specific weekly returns fall 3.0 stan-
dard deviations below the mean firm-specific weekly return and the
frequency that firm-specific weekly returns fall 3.0 standard deviations
above the mean firm-specific weekly return over a fiscal year.?®

Additionally, we also compute a fifth measure of crash risk that cap-
tures crash magnitude, not just crash incidence. Following Bradshaw et al.
[2010], Extra_.SIGMA;; is defined as the number of standard deviations of
weekly firm-specific return for fiscal year ¢ (i.e., W;;) by which the worst firm-
specific weekly return in year ¢ falls below the mean firm-specific weekly
return over year i

(6)

L. W;. — Mean of Wj; overyear ¢
Extra_SIGM A; = —Minimum .

SD of W, overyear ¢

In equation (6), we take the negative of the minimum so that larger val-
ues of Extra_SIGMAj, indicate more severe price crashes for firm i in year
. We then reestimate the regression reported in table 3, using these two
measures of crash risk as the dependent variables.

The results using the above two alternative measures of crash risk, that is,
Extra SIGMA and COUNT, are reported in the online appendix (table A7).
We find that for the high-opacity sample WEDGE is significantly positively
related to these two alternative measures, while for the low-opacity sample
it is insignificant. The findings suggest that our main results are robust to
the use of alternative crash risk measures.

5.3.4 Alternative Measure of Privale Benefits of Control. We use the voting
premium attached to superior voting shares as an alternative measure of
the private benefits of control in dual-class firms. Due to the additional vot-
ing power associated with superior voting shares, the price of these shares at
dual-class firms is generally higher than that of inferior voting shares. This
price difference is referred to as the voting premium. On a regular trading
day, inferior and superior voting shares are traded among generic share-
holders who have not had an opportunity to consume control benefits. The
voting premium measures the value that market participants place on the
additional votes attached to superior shares.”” Thus, the voting premium

26 Recall that firm-specific weekly return for firm i in week ¢ (i.e., W) is defined as W, =
In (1 + &;) where g; refers to residual (firm-specific) returns obtained from estimation of
equation (1). The 3.0 standard deviations is chosen to generate the critical value of 0.1% in
the Wj; distribution.

2T Under some reasonable assumptions on the probability of a control contest, the voting
premium reflects a lower bound on the extent of private control benefits, because the market
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can be viewed as a market-based proxy for the size of private control bene-

fits for the controlling party. In this study, the voting premium is defined as

(Zingales [1995], Doidge, [2004], Masulis, Wang, and Xie [2009]):28
Ps—Pr

VOTING PREMIUM = —>——~ (7
PS —ruvx P]

where:

Pg = the market closing price of a firm’s superior voting shares;

P = the market closing price of a firm’s inferior voting shares; and

rv = the ratio of the number of votes of an inferior voting share to that of a
superior voting share.

We replace the ownership-control wedge with the voting premium in the
regressions that explain our three measures of stock price crash risk. As
shown in the online appendix, table A8, we find that the voting premium is
positively associated with all three measures of crash risk in the high-opacity
sample at less than the 1% level in columns 4 and 5 and at the 10% level
in column 6. In the high-opacity sample, a one standard deviation in-
crease in the voting premium leads to a raw increase of 3.15%, 1.41%, and
4.50% in NEG_SKEWNESS, DOWN/UP_RET_SD, and CRASH, respectively.30
These magnitudes are economically meaningful, considering that the un-
conditional means of these three crash measures are —5.97%, —7.60%, and
24.26%, respectively, for the high-opacity sample (as shown in table 2, panel
A). For the low-opacity sample, we find that the voting premium is insignif-
icant for all measures of crash risk. We also test whether the coefficients on
VOTING_PREMIUM differ significantly between the high- and low-opacity
samples. As indicated in the test statistics (provided at the fifth row from
the bottom of the table), we find that the VOTING_-PREMIUM coefficient

participants who buy superior voting shares but do not gain control of the company will only
realize the value of their superior votes in the event of a future control contest (Zingales
[1994, 1995], Doidge [2004]). Zingales [1995] cites three cases in which there were changes
in the distribution of voting power. In each case, the premium associated with the superior
voting shares surged around the respective event. These cases are: the unexpected death of
the largest shareholder (William Crosby) at Resorts International, a conflict among the Wang
family at Wang Laboratories, and the largest shareholder’s decision to exchange his stock
holdings for assets because of differences of view with the board of directors at Moog Inc.

28 Since the voting premium is normalized by the ratio of the number of votes of an inferior
voting share to the number of votes of a superior voting share, the voting premium in equation
(7) accounts for these differences in dual-class structure.

29 Recall that, when the binary variable, CRASH, is used as the dependent variable, the
numbers in parentheses represent Wald chi-square statistics.

30 As in panel B of table 2, the standard deviation of voting premium is 0.5746 for the
high-opacity sample. The estimated coefficient on NEG_SKEWNESS is 0.0549 or 5.49% for the
high-opacity sample, as shown in table A8. Therefore economic impact associated with a one
standard deviation increase in voting premium is 3.15% or 0.0315 = 0.0549*0.5746 while hold-
ing other covariates constant. Economic impact using other crash measures can be computed
in a similar way.
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is significantly larger for the high-opacity sample than for the low-opacity
sample except when CRASH is the dependent variable. In short, the results
using VOTING_PREMIUM as an alternative proxy for the agency conflict
are, overall, consistent with our main results using WEDGE (in table 3).

5.3.5 Alternative Measures of Opacity. We also separate our total sample
into high- and low-opacity samples using two alternative proxies for opacity,
that is: (1) raw total accruals and (2) an earnings opacity proxy by Hut-
ton et al. [2007], which is defined as the previous three years’ moving
sum of the absolute value of discretionary accruals. Specifically, OPAQUE;,
= |DiscAcc|,—1 + |DiscAcc|,—o + |DiscAcc|,—3, where DiscAcc is measured us-
ing the modified Jones model as specified in Dechow, Sloan, and Sweeney
[1995]. The coefficients in the modified Jones model are estimated by year
and Fama and French 48 industries at the global level. We find that our
results are robust to the use of these new partitioning variables. Finally,
we use, as the partitioning variable, the country-level median of OPAQUE,
which is based on our earnings smoothing variable, using all firms, not just
dual-class firms, to form the low- and high-opacity samples. The results of
these tests are presented in the online appendix, table A9, panels A, B, and
C. In each panel, our main inferences are not affected by these changes
in the measurement of opacity. Crash risk increases significantly with the
ownership-control wedge for the high-opacity sample, but not for the low-
opacity sample, irrespective of how opacity is measured.

5.3.6 Using a Matched Sample of Firms Without Dual-Class Shares as a Bench-
mark. Our analysis thus far relies on the sample of firms with dual-class
shares, without considering those with single-class shares, to examine the
impact on crash risk of the agency conflict associated with the ownership-
control wedge. In this subsection, we construct a matched sample of both
dual-class and single-class firms to address two distinct, but related, issues.

One concern is with potential omitted variables associated with the dual-
class structure. The dual-class structure is potentially chosen by managers
who are interested in reducing the costs of transferring corporate resources
from outside shareholders to themselves and securing the consumption of
private benefits of control. As a result, the existence of dual-class shares may
be correlated with other firm characteristics that may be omitted from our
analysis. Creating a matched sample of single-class firms that share funda-
mental firm characteristics with the dual-class firms in our sample helps to
mitigate this concern.

In addition, as explained earlier in subsection 3.2, we note that an
ownership-control wedge can arise not only from the deviation of voting
rights from cash flow rights, but also from large insider ownership stakes.
For example, both dual-class and single-class firms could have an insider-
outsider agency conflict if controlling insiders hold enough common vot-
ing shares to exercise full control over key corporate decisions. In the case
of single-class firms, divergence between ownership and control that is eco-
nomically similar to that found in dual-class firms can be created through
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insiders’ concentrated ownership. For example, when insiders control 51%
of the voting and cash flow rights, they then have 100% control with only
51% of the voting rights. To separately test the divergence in ownership
and control associated with the dual-class structure and that arising from
large insider ownership stakes, our analyses in table A10 include in our
regression models both the ownership-control wedge and insider owner-
ship concentration (INSIDE_OWN) that is defined as the cash flow rights of
insiders, as potential sources of ownership-induced agency conflicts.?! In-
cluding INSIDE_OWN as an additional test variable allows for the possibility
that large ownership stakes could result in agency conflicts between con-
trolling and minority shareholders even when there is little or no explicit
ownership-control wedge as defined in this paper.

We match dual-class firms in our sample with single-class firms, based on
fundamental firm characteristics that are generally related to agency con-
flicts and opacity (e.g., Lang, Raedy, and Yetman [2003]). Specifically, we
match dual-class firms in our sample to single-class firms by country, year,
and industry group based on Campbell [1996]. We then partition the dual-
class firms into quintiles based on size (total assets) and then select single-
class firms within the same size quintile in the same country, year, and indus-
try group. Among the multiple single-class firms meeting these matching
criteria, we match the single-class firm with a combined rank of book-to-
market (MB) and OPAQUE closest to that of the dual-class firm in the same
quintile. The literature shows a negative association between the wedge
and firm value (as captured by MB, Claessens, Djankov, and Lang [2000],
Lemmon and Lins [2003], Lins [2003]). Such a negative correlation in-
dicates that outside shareholders at firms with a higher wedge are subject
to expropriation risk. Thus, matching on MB and OPAQUE should identify
single-class firms with similar agency conflicts and information opacity to
our dual-class firms.

Table Al0, panel A, in the online appendix provides the covariate bal-
ance between the treated dual-class firms (N = 3,350) and the matched
single-class firms (N = 3,350). We conduct formal tests for differences
in means between the dual-class and matched single-class samples, using
ttests, and find that the sample of dual-class firms is, overall, similar to the
sample of matched single-class firms except for RETURN. This suggests that
our matching procedures were successful in randomizing various charac-
teristics between the two samples.

31 There is an additional benefit of creating a matched sample of single-class firms. One of
the concerns about our sample consisting of only dual-class firms is that many of these dual-
class firms have inferior shares with no voting rights and therefore a WEDGE equal to one.
This reduces the variation in WEDGE for this sample of firms, which may, in turn, decrease
the power of our tests. In the preceding subsection, we address this concern, to some extent,
by performing a sensitivity test using the voting premium as an alternative measure of the
agency conflict arising from dual-class firms. Another way to increase the variation in WEDGIE
in our sample is to include comparable single-class firms that have no dual-class shares, and
therefore, have WEDGE equal to zero based on our definition.
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Panel B of table A10 shows our main regression results using the matched
sample of both dual- and single-class firms. We find that the coefficients on
WEDGE are positive and significant at less than the 1% level across all three
columns for the high-opacity sample. For the low-opacity sample, however,
the same coefficients are either insignificant (with NEG_SKEWNESS and
DOWN/UP_RET_SD as the dependent variable) or positively significant at
the 1% level (with CRASH as the dependent variable). As indicated in the
test statistics (provided at the fifth row from the bottom of the table), we
find that the differences in the WEDGE coefficients between the two sam-
ples are significant at the 1%, 5%, and 10% levels when NEG_SKEWNESS,
DOWN/UP_RET_SD, and CRASH, respectively, are used as the dependent
variables. The use of the matched sample of both dual-class firms and
single-class firms does not alter the economic magnitude of the results.*?
The coefficient on inside ownership (INSIDE_OWN) is consistently negative
and insignificant across five of six cases (it is negative and significant at less
than the 10% level when DOWN/UP_RET_SD is the measure of crash risk
for the high-opacity sample). Inside ownership per se does not appear to
be associated with agency conflicts that lead to crash risk in this matched
sample.*?

5.3.7 Controlling for Additional Country-Level and Firm-Level Determinants of
Dual-Class Structure and Opacity. As an additional test to alleviate concerns
over correlated omitted variables, we collect a wide range of country- and
firm-level variables that the past literature finds could be associated with
dual-class share structures or financial reporting opacity, but are not in-
cluded in our baseline specification in table 3. To conserve space, we do
not reproduce the details of this extensive list of variables here but the
notes accompanying table All in the online appendix provide the de-
tailed definitions of these new country-level and firm-level variables. We
include three new country-level institutional variables, LAW ENFORCE, CAP-
ITAL MKT DEVELOPMENT, and ANTITAKEOVER. In addition, we include
a country-level control for the extent of insider ownership in a sample
country (OWNERSHIP). We also include seven additional firm-specific vari-
ables (SALES GROWTH, AUDIT FEE, WW_ETR, DIV_YIELD, M&A FREQ,
M&A RETURN, and IFRS) that capture operating, auditing, tax, and invest-
ment related characteristics that could be correlated to firms’ ownership
structure or opacity as well as the above four country-level variables. These

%2In the high-opacity subsample, a one standard deviation increase in the wedge (14.92%)
leads to a 2.61%, 1.13%, and 13.13% raw increase in NEG_SKEWNESS, DOWN/UP-RET_SD, and
CRASH, respectively.

331n our sample of matched single-class firms, 58.65% of the observations have an inside
owner with greater than a 50% ownership stake. Perhaps not surprisingly, single-class firms
that exhibit firm characteristics that are similar to dual-class firms are typically firms with large
insider ownership stakes that could give rise to agency conflicts. The result is a sample of
matched single-class firms with limited variation in the size of inside ownership stakes that
could be poorly suited to test the effects of inside ownership per se on crash risk.



1206 H. A. HONG, J.-B. KIM, AND M. WELKER

variables are drawn from the past literature (Francis, Schipper, and Vin-
cent [2005], Khalil, Magnan, and Cohen [2008], McGuire, Wang, and Wil-
son [2014], Jordan, Liu, and Wu [2014], Holmen and Nivorozhkin [2007],
Barth, Landsman, and Lang [2008]).

As shown in the online appendix, table All, the inclusion of these
additional controls does not alter statistical inferences on the WEDGE coef-
ficients in the high-opacity sample as these coefficients are all positive and
highly significant in table A1l for all three crash risk measures. These coef-
ficients are insignificant across all three columns in the low-opacity sample.
We also find that the differences in the WEDGE coefficients between the
two samples are significant at less than the 5% level, for all crash risk mea-
sures. The above findings lend further support to our earlier results and
help alleviate concerns that may arise from correlated omitted variables.!

5.3.8 Alternative Measures of External Monitoring and the Opportunity Costs
of Consuming Private Control Benefits. Recall that table 4 shows results using
analysts following as a firm-level proxy for external monitoring and sales
growth as a proxy for the opportunity costs of consuming private control
benefits. As a robustness check, we repeat this analysis using: (1) institu-
tional ownership as a proxy for firm-level external monitoring; and (2)
product market competition, measured using the Herfindahl-Hirshman In-
dex, which is multiplied by negative one, as a proxy for the costs of consum-
ing private control benefits. The Herfindahl-Hirshman Index is based on
the sales of all firms with data available in Compustat Global for non-U.S.
firms and Compustat America for U.S. firms, defined as H= Y7 _, (I1,)?,
where II; is the market share of company i, and » is the number of firms
in the industry for a given country. Table Al2 in the online appendix
shows that these variables produce similar inferences to our results in table
4, though the WEDGExMARKET_COMP interaction is insignificant when
CRASH is the dependent variable.

6. Conclusion

This study investigates whether and how the deviation of cash flow rights
(ownership) from voting rights (control), or simply an ownership-control
wedge, along with financial reporting opacity, influences future stock price
crash risk. Using a comprehensive panel data set of firms with a dual-
class share structure from 20 countries during the period of 1995-2007,
we find that the effect of agency conflicts in dual-class firms on crash

34 As pointed out by Demsetz and Villalonga [2001], there is evidence suggesting that mea-
sures of ownership structure have a nonlinear relation with firm value measured by Tobin’s
Q. This nonlinear relation may reflect the effects of other variables correlated with ownership
structures. While their discussion is not specific to the ownership-control wedge, it suggests
that our results should be cautiously interpreted, because we cannot ensure that our attempts
to address this issue sufficiently resolve these concerns.
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risk differs systematically between high- and low-opacity firms. For high-
opacity or opaque firms, we find a significantly positive relation between the
ownership-control wedge, which is a proxy for the severity of agency con-
flicts in dual-class firms, and several measures of stock price crash risk. For
low-opacity or transparent firms, however, we find that the same relation is
insignificant across most cases we analyze. Our finding is consistent with the
JM [2006] prediction that stock prices are more prone to crashes when the
agency conflicts between corporate insiders and outside stakeholders are
combined with information opaqueness. We further find that the positive
relation between the wedge and crash risk when firms are opaque is moder-
ated by a country-level investor protection, firm-level external monitoring,
and the opportunity costs of consuming private control benefits.

We also perform a variety of sensitivity tests and supplemental analyses,
including using mandatory IFRS adoption as an exogenous shock to opac-
ity, an alternative econometric method, alternative definitions of key vari-
ables, the use of a matched sample, the inclusion of additional controls,
and alternative measures of external monitoring and the opportunity costs
of consuming private control benefits. We find that our main results are
robust to all these additional analyses.

We admit that our research cannot rule out all concerns about omitted
variables correlated with ownership structure and opacity, even with our
extensive sensitivity tests. For example, our measure of opacity is necessar-
ily indirect and is based on properties of accounting data that could be
associated with unobserved firm characteristics other than controlling in-
siders’ attempts to obscure the consumption of private control benefits.
Given that our empirical tests cannot establish causal links unambiguously,
our results should be interpreted as an indication that an association exists
between the ownership-control wedge and opacity and crash risk. Our em-
pirical tests rely on an assumption that, in some sample firms, the dual-class
structure is associated with agency conflicts and that these conflicts produce
incentives for opaque reporting. While we believe that this assumption is
supported by the past literature, our research cannot verify the accuracy of
this assumption. We therefore continue to suggest that our results should
be interpreted cautiously.
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APPENDIX
Variable Definitions

Key variables:

Firm-Specific-Weekly Return

NEG_SKEWNESS

DOWN/UP-RET_SD

CRASH

WEDGE

ANALYST
SALES_.GROWTH

OPAQUE

In(1+4residual), where the residual is from the augmented
market model regression:

Y =0 + Brivuj + Boilrus, + EX;] + Bsivu i +
Builrusi1 + EX;',!—]] + ﬂs.zrm,l.z—ﬁ + Bo.ilrus.o + EX;,/—2] +
ﬁ7,xrm./,z+1 + Bs.ilrusa + EX].H»I] + ﬂ9.zrm.].z+2 +
,3107 [rus.ise + EX;,/+2] + &irs
where 7, is the return on a firm’s inferior voting shares ¢
in week ¢in country j, 7,,;, is the return on the MSCI
country-specific market index or the country index
compiled by Datastream in week £, 7, is the U.S. market
index return (a proxy for the global market), and EX;, is
the change in country j’s exchange rate versus the U.S.
dollar.

The negative skewness of Firm-Specific Weekly Return over the
fiscal year, which is calculated by taking the negative of
the third moment of firm-specific weekly returns,
Firm-Specific Weekly Return, during the fiscal year and
dividing it by the standard deviation of firm-specific
weekly returns, raised to the third power in a fiscal year.

The log of the ratio of the standard deviations of down-week
to up-week Firm-Specific Weekly Return.

An indicator variable equal to 1 if a firm experiences one or
more Firm-Specific Weekly Return falling 3.0 or more
standard deviations below the mean of Firm-Specific Weekly
Return within a year and equal to zero otherwise.

The wedge between voting and cash flow rights, defined as
one minus the ratio of voting rights to cash flow rights for
the inferior voting shares.

The log of the number of analysts following the firm
according to I/B/E/S.

The percentage change in sales in a given year in the Fama
and French industry to which the firm belongs.

The correlation between changes in cash flow from
operations divided by total assets and total accruals scaled
by total assets during the previous five years’ rolling
window (Leuz, Nanda, and Wysocki [2003]). Cash flow
from operations is equal to operating income minus
accruals, where accruals are calculated as: (Atotal current
assets — Acash) — (Atotal current liabilities — Ashort-term
debt — Ataxes payable) — depreciation expense. This
correlation is multiplied by negative one such that firms
with larger OPAQUE values correspond to those with
more smooth earnings.

(Continued)
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APPENDIX—-Continued

Firm-level control variables:
TRADE_VOLUME

RETURN_SD
RETURN

MARKET_CAP

MB

LEVERAGE

ROA

OPER CYCLE
CFO/SALES
STD CFO

Country-level control variables:
ANTI-SD

The average monthly share turnover over the current
year, minus the average monthly share turnover over
the previous year, where monthly share turnover is
calculated as the monthly trading volume divided by
total number of shares outstanding during the
month.

The standard deviation of the Firm-Specific Weekly Return
over the current year.

The mean of the Firm-Specific Weekly Return over the
current year.

The natural log of a firm’s total market capitalization
(where total market capitalization is the sum of the
market capitalization of the superior voting and
inferior voting share classes (in millions of U.S.
dollars).

The ratio of market value of equity (where market
value of equity is the sum of the market value of the
superior voting and inferior voting share classes) to
the book value of equity at the end of the year.

The book value of long-term debt scaled by the sum of
market value of equity and book value of long-term
debt at the end of the year.

Income before extraordinary items divided by the
beginning-of-year total assets.

The log of receivables to sales plus inventory to cost of
goods sold multiplied by 360.

The ratio of cash flow from operating activities (CFO)
to sales.

The firm-specific standard deviation of the ratio of
cash flow from operations and average total assets
fromyears {1 —5to ¢t — 1

The anti-self-dealing index measures the laws in place
to regulate a potential related party transaction
proposed by Mr. James, who is the controlling
shareholder in both the Buyer and Seller in the
proposed transaction, but with different ownership
stakes in the two companies. The index captures
both ex-ante rules and disclosures that apply before
the transaction can take place as well as the ex-post
remedies and disclosures that apply after the
transaction has occurred (Djankov et al. [2008]).
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