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Abstract

In this article, we investigate accounting deregulation and analyze whether a reduction in
the minimum content requirements for quarterly reporting negatively impacts informa-
tion asymmetry and reduces firm value. Taking advantage of one of the rare deregulating
measures, namely the transposition of the EU’s Transparency Directive into German law,
and using a novel dataset of firms listed on the Frankfurt Stock Exchange, we manually
examine firms’ quarterly reports for their content elements and construct a new quarterly
reporting measure with an ordinal quality dimension. The results show that deregulation
reverses beneficial regulatory effects and, on average, increases information asymmetry
and decreases firm value. We find that this effect is stronger for first-tier stocks, highlight-
ing the importance of quarterly reporting for these firms. The results are robust to potential
selection effects regarding firms’ choice of quarterly reporting content levels.
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1 Introduction

The consensus on mandating ever more disclosure is crumbling. While the academic litera-
ture has widely documented beneficial effects of increased disclosures (e.g., Leuz and Ver-
recchia 2000; Brown and Hillegeist 2007; Butler et al. 2007; Daske et al. 2008; Ernstberger
et al. 2012; Fu et al. 2012), authorities have begun to retrench disclosure requirements
amid criticisms of cost and complexity (Kraft et al. 2018; Kajiiter et al. 2019). Most promi-
nent are Singapore and the European Union (EU) in phasing out some quarterly reporting
requirements.

Numerous empirical studies have shown that regulation that increases annual disclo-
sures reduces information asymmetry and increases firm value (e.g., Botosan 1997; Leuz
and Verrecchia 2000). The results have been similar for quarterly reporting, with some
caveats. Studies show improved liquidity through higher reporting frequencies and con-
tent, although this involves additional preparation costs (e.g., Bushee and Leuz 2005; Iliev
2010; Briiggemann et al. 2017; Kajiiter et al. 2019; Breuer 2021) or myopic management
behavior (e.g., Kraft et al. 2018; Ernstberger et al. 2017; Fu et al. 2020). Overall, there
seems to be a consensus that regulation in the form of expanded disclosures has had a posi-
tive impact on liquidity and firm value.

Nevertheless, it is by no means clear that deregulation—that is, a decreasing level of
disclosure—will undermine the previously achieved benefits. The phenomenon of hystere-
sis (Christensen et al. 2016) even makes such a reversal unlikely or at least contestable. The
empirical tax literature—to single out a phenomenon close to financial accounting—shows
that the implementation and repeal of regulatory measures do not produce symmetrical
effects (Heider and Ljungqvist 2015). In a similar vein, a reduction in the minimum content
requirements for quarterly reporting could have zero or only a sluggish effect on informa-
tion asymmetry and firm value. A firm’s embrace of deregulation will not necessarily be
seen as a market signal of reduced commitment to transparency or of low quality in a sepa-
rating equilibrium. Investors may still feel sufficiently well informed or they may turn to
additional informational channels that take over the function of mandatory reports.

Fu et al. (2012) examine voluntary retrenchments of quarterly reporting among firms
in the US in the 1950s and 1960s and have found that a lower reporting frequency has no
effect on information asymmetry. Lang and Stice-Lawrence (2015) have demonstrated that
the mere existence of a disclosure instrument may not be sufficient for addressing how
reduced quarterly reporting levels affect information asymmetries. Moreover, ample empir-
ical studies have shown that capital market effects at a certain level of disclosure depend
on firm characteristics such as firm size and analyst coverage (e.g., Bushee and Noe 2000;
Lang and Lundholm 1996; Botosan 1997; Kajiiter et al. 2019). Firm characteristics such as
ownership concentration create firm-specific levels of agency costs, which imply different
levels of informational demand (Jensen and Meckling 1976). Therefore, it is necessary to
investigate whether capital market effects are stronger for firms with a high or low informa-
tion demand.

In our empirical analysis, we consider effects of the 2015 transposition of the EU’s
Transparency Directive Amending Directive (2013/50/EU) into German law. The regu-
latory change resulted in the repeal of mandatory quarterly reporting, and the Frankfurt
Stock Exchange (FSE) consequently mandated only what is called an interim management
statement (IMS) for firms listed in the Prime Standard. While some firms preserved full
quarterly financial reporting, others reduced the information provided for investors, con-
stituting the quasi-natural experiment that we take advantage of in our empirical analysis.
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Note that, statistically, firms’ ex-post choice to adopt a certain level of disclosure is endog-
enous, but the ex-ante mandatory quarterly reporting constitutes an exogenous policy
treatment, which is why we refer to the empirical setting as a quasi-natural experiment.
Some firms that would otherwise have chosen a lower level of disclosure were exogenously
forced to comply with higher levels of disclosure before the year 2016.

Most prior studies on quarterly reporting requirements assume a causal relationship
between regulatory changes and capital market effects (Bushee and Leuz 2005; Iliev
2010; Fu et al. 2012; Ernstberger et al. 2017; Kajiiter et al. 2019; Knappstein et al. 2020),
whereas we follow the call of Leuz and Wysocki (2016) and first link the regulatory change
to changes in firms’ disclosure practices and then estimate capital market effects through
the changes in disclosure. Because firms can circumvent the lifting of mandatory disclo-
sure through voluntary disclosure, we also consider firms that voluntarily report the same
level of information after the deregulation in 2015 as a control group. We follow previ-
ous research by manually constructing a disclosure measure (Botosan 1997; Francis et al.
2006). More precisely, we analyze the content elements of firms’ quarterly reports from
2016 to 2019 and manually construct a new ordinal reporting measure that captures the
quality of quarterly reports based on the previous requirements for mandatory quarterly
reporting. We classify firms that continue to disclose a quarterly financial report accord-
ing to the previous mandatory requirements into the highest quarterly reporting level. If
quarterly information deviates from the previous mandatory requirements, firms publish
an IMS. Because these types of reports can vary widely in content, we have further broken
down the quarterly reporting level by examining the content of the IMS and assigned these
reports to three quarterly reporting levels. This results in an ordinal measure of reporting
content with four reporting levels.

Overall, our findings confirm that reduced quarterly disclosure on average increases
information asymmetry and diminishes firm value. We thus show that the observed cap-
ital market effects do not result from deregulation itself but from firms’ new disclosure
practices. We evidence that mandatory quarterly reporting is overall beneficial for mar-
ket participants. Our findings are also in line with the theoretical assumption that compli-
ance costs, which are often argued to be burdensome especially for smaller firms (Leuz and
Wysocki 2016), apparently do not exceed the benefits of steady information provision and
enforcement.

We also document substantial heterogeneity with regard to informational demand. First-
tier stocks display stronger effects for liquidity and firm value. Thus, we also extend previ-
ous research on disclosure regulation (e.g., Bushee and Noe 2000; Lang and Lundholm
1996; Botosan 1997; Kajiiter et al. 2019) by showing that information asymmetry increases
and firm value decreases for first-tier stocks, but not for firms that are smaller and less vis-
ible in the public eye. We also add to the understanding of the heterogeneity of regulatory
action—namely, that quarterly reporting is more relevant for some stocks but not for oth-
ers: first-tier stocks benefit from mandatory regulation, whereas reducing quarterly report-
ing is irrelevant for smaller and less visible firms. While in some areas we are in agreement
with related recent literature, in many areas our results are very different. For example, our
results partially contradict those of Knappstein et al. (2020), who find an increase in infor-
mation asymmetries especially for small firms immediately after deregulation. Instead, our
results are consistent with those of Kajiiter et al. (2019), showing information benefits of
mandatory quarterly reporting for larger, index-listed firms rather than small, non-index
firms. Evidence by Hitz and Moritz (2019) that quarterly reporting has a negative impact
on long-term investments and firm value is also not supported by our analysis. Further-
more, we find no evidence that managerial short-termism, which is often associated with
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quarterly reports, leads to negative effects on the firm’s value (Ernstberger et al. 2017;
Kraft et al. 2018; Fu et al. 2020).

The remainder of the paper is structured as follows. In the next section, we provide an
overview of the regulation of quarterly financial reporting in Germany. Section 3 reviews
the literature and develops our hypotheses. Section 4 describes our data and method. Sec-
tion 5 reports results of our analysis and Sect. 6 presents our conclusions.

2 Institutional framework

Quarterly reporting has a short tradition in Germany. German firms began publishing quar-
terly reports voluntarily only in the 1990s.! In 1998, quarterly reports became a regula-
tory requirement at the FSE for firms listed in the market segment “Neuer Markt.” At this
time, however, quarterly reports were not mandated by law. The Transparency Directive
(2004/109/EC) ultimately harmonized the disclosure requirements for firms listed in a reg-
ulated market throughout the European Economic Area (EEA). In 2007, the transposition
of this directive into German law required firms in the regulated market to publish quarterly
information. The FSE expanded the quarterly reporting requirements to the publication of
a full quarterly financial report for firms listed in the market segment “Prime Standard.”
Besides an interim management report, a full quarterly financial report must include a con-
densed financial statement in accordance with IAS 34, consisting of a condensed statement
of financial positions, which includes a comprehensive income statement, a cash flow state-
ment, a change in equity statement, and explanatory notes. The interim management report
has to be prepared in accordance with German commercial law and contains information
on significant opportunities and risks and their effect on the firm’s future development as
well as information on significant transactions with related parties.

Following criticism by the industry that the quarterly reporting requirements based on
the Transparency Directive were too high and constitute a burden for small and medium-
sized firms (European Commission 2013), the revised Transparency Directive (2013/50/
EU) and its transposition into national law in 2015 resulted in a significant change in reg-
ular financial reporting. Disclosure requirements were drastically reduced by eliminating
the obligation to publish quarterly information. The FSE responded with a deregulation of
quarterly reporting and reduced the requirements regarding quarterly reporting. Now only
an IMS for firms listed in the Prime Standard is required.

However, deregulation does not force firms to immediately change their prior report-
ing practice. Therefore, since 2016, firms listed in the Prime Standard have had various
options for quarterly reports. To fulfill the minimum requirements, a descriptive presenta-
tion of the current business situation is sufficient. Firms may also voluntarily exceed the
minimum requirements by reporting certain interim financial statement elements such as
a condensed statement of financial positions, a comprehensive income statement, a cash
flow statement, a change in equity statement, and explanatory notes. If all interim finan-
cial statement elements are included, the quarterly report constitutes an interim financial
statement in accordance with IAS 34. Firms can voluntarily publish a complete quarterly
financial report by adding an interim management report to the interim financial statement.
Thus, the deregulation has left firms with a wide range of reporting options, ranging from

! For example, Volkswagen AG already published quarterly reports voluntarily in the 1990s.
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a descriptive quarterly report to a complete quarterly financial report. This deregulation has
given rise to major differences in quarterly reports among firms listed in the Prime Stand-
ard, constituting the variation we use to empirically investigate the capital market effects of
firms’ disclosure decisions.

3 Literature and hypotheses
3.1 Directly related literature

In two working papers and one recently published article, Knappstein et al. (2020), Hitz
and Moritz (2019), and Bornemann et al. (2023) all document that the EU’s deregulation
of quarterly disclosures has resulted in higher information asymmetries. Knappstein et al.
(2020) find that reduced quarterly reporting increases information asymmetries, which they
measure by bid—ask spreads and price impact, for firms listed on the FSE. Their results
indicate that the increase in information asymmetry is particularly strong for small firms.
Bornemann et al. (2023) investigate firms listed on the Vienna Stock Exchange and find
that firms reducing the extent of quarterly reporting experience significant increases in
bid—ask spreads. Based on interviews, they also emphasize that management primarily
considers the needs of key stakeholders with regard to disclosure, while the costs associ-
ated with higher levels of disclosure play only a minor role in the decision of how much
to disclose. Hitz and Moritz (2019) focus on listed firms headquartered in the EU-15 and
examine the impact of disclosure on liquidity and long-term investments. Their results sug-
gest an increase in information asymmetries following the abolition of mandatory quarterly
reporting, which, according to their empirical analysis, also prevails in the longer term.
Although all three articles examine the same general phenomenon, they all contribute to
the literature through their various perspectives, methodological approaches, and specific
findings. We contribute to this literature with our own methodological approach, a unique
measurement of the variable of interest, and some new results.

From a methodological point of view, an improvement in our study is that we first
link the regulatory change to changes in firms’ disclosure practices and then estimate
capital market effects through the changes in disclosure. Moreover, with the exception of
Bornemann et al. (2023), previous studies have used dichotomous measures to capture dis-
closure rather than testing a fine-grained ordinary quality dimension. For example, Hitz
and Moritz (2019) only examine firms that have generally stopped quarterly reporting.
Our analysis uses a finer measure of disclosure by taking into account the different quality
dimensions of quarterly reporting. Specifically, we use an ordinal scale of information dis-
closure instead of a coarse dichotomous measure.

Previous studies are also limited to investigating short-term market effects. For exam-
ple, Knappstein et al. (2020) consider the period between the publication of the quarterly
report and the publication of the subsequent half-year report. Hitz and Moritz (2019) only
observe a two-year period and achieve their significant sample size by considering firms
from 15 European countries. Nevertheless, the reduction of the minimum content require-
ments for quarterly reporting could have a sluggish impact on firms, which is why we con-
sider a period of four years after Germany’s implementation of the Transparency Directive.
Indeed, we find that more than two years after deregulation, companies are still making
changes to their quarterly reporting strategies. As a result, the empirical evidence may
generally differ over longer sample periods and for certain conditional statistical effects.
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1226 V. Behrmann et al.

Finally, similar to Bornemann et al. (2023), our empirical results might have somewhat
more external validity due to the significantly extended sample period.

3.2 Hypotheses

The underlying problem making financial reporting necessary is that insider information
leads to information asymmetries in capital markets, which result in market inefficiency
and, in the worst case, market failure (Glosten and Milgrom 1985; Kyle 1985). When less-
informed investors are expected to trade with better-informed investors, they are no longer
able to make efficient investment decisions (Kim and Verrecchia 1994; Easley and O’Hara
2004). As a result, they either exit the market or demand a price discount to compensate
for their exposure to risk. Thus, adverse selection results in reduced liquidity because it
becomes more difficult to trade shares quickly at low costs and with little price impact
(Kyle 1985; Glosten and Milgrom 1985; Leuz and Verrecchia 2000; Leuz and Wysocki
2016). When the information acquisition of investors is viewed as exogenous, the relevance
of financial reporting increases because it can reduce information asymmetries and the
resulting adverse selection through the disclosure of information (Diamond 1985; Bush-
man 1991; La Porta et al. 2000).

The theoretical link between financial reporting and liquidity can also be extended to
firms’ cost of capital and firm value (Amihud et al. 2005). High bid—ask spreads and low
liquidity impose higher trading costs, for which investors demand a compensation in equi-
librium, which in turn increases the required return and cost of capital (Amihud and Men-
delson 1986; Géarleanu and Pedersen 2004). The adverse selection problem also transfers to
primary markets, because investors are less willing to pay for a security at the time at which
the firm issues shares, resulting in lower firm value (Baiman and Verrecchia 1996; Verrec-
chia 2001). In addition to the liquidity channel, there is a direct link between disclosure and
both cost of capital and firm value. Because of incomplete information, some investors are
not able to consider all firms in the economy, resulting in inefficient and incomplete risk
sharing. However, increased financial reporting of lesser-known firms can enrich a firm’s
investor base and improve risk sharing in the market, leading to lower cost of capital and
higher firm value (Leuz and Wysocki 2016). There is also a direct link between disclo-
sure and cost of capital arising from the estimation of risk (Brown 1979; Barry and Brown
1984, 1985). As the quality and quantity of firm-specific disclosure increase, uncertainty of
future cash flows decreases, thereby moving the cost of capital closer to the risk-free rate
and lowering betas (Lambert et al. 2007).

In recent decades, debate about the need to regulate corporate disclosures and, in par-
ticular, corporate quarterly reporting has intensified. While many scholars believe in the
efficiency of markets (Sharpe 1964; Jensen 1968; Fama 1970), evidence indicates that mar-
kets do not always operate in the public interest (Gaffikin 2005). Examples of the need for
regulatory intervention are the call for a mandatory quarterly reporting regime in the EU in
the early 2000s, which led to the Transparency Directive in 2004, and calls by market par-
ticipants for regulation of non-financial reporting (e.g., Jackson et al. 2020). The primary
goal of disclosure requirements is to provide minimum information, in a timely manner, to
parties that do not have access to information to make efficient decisions in financial mar-
kets (Financial Accounting Standards Board 2010).

Theory predicts both advantages and disadvantages of a mandatory reporting regime.
On the one hand, by bringing a variety of information into a uniform format, disclosure
regulation increases comparability and thus enables investors to allocate their capital more

@ Springer



The deregulation of quarterly reporting and its effects on... 1227

efficiently (Beaver 1998). Moreover, mandatory quarterly reporting implies a commit-
ment to reveal information in good times and bad times, which increases information flow
(Mahoney 1995; Rock 2002). The mandatory character of disclosure reflects a low-cost
commitment tool, because in the case of voluntary commitment, investors anticipate the
residual of withheld information (Leuz and Wysocki 2008). On the other hand, manda-
tory quarterly reporting comes at a compliance cost to firms, which can be very high espe-
cially for smaller firms (Beaver 1998). Without mandatory regulation, disclosure would
be more flexible and compliance costs lower for some firms. Nevertheless, market partici-
pants would in some cases be confronted with disclosure levels below minimum standards
and large differences between quarterly reports in terms of their quality. Under a voluntary
reporting regime, only market participants themselves can reward or penalize erroneous
disclosures, for example, through their buying and selling decisions. Although theoretical
arguments suggest that quarterly reporting is related to management myopia, leading to
short-termism and a decline in investments (Gigler et al. 2014), the mandatory character of
disclosure regulation offers access to penalties and remedies, which are limited or do not
exist in private contracts (Leuz and Wysocki 2016). Costs from fraud and agency conflicts
can thus be mitigated through the enforcement systems of mandatory disclosure. When
information production is left to firms, there is also a risk of information over- or under-
production that is not socially desirable (Beaver 1998; Healy and Palepu 2001; Leuz and
Wysocki 2008). Nevertheless, it is to be expected that in the event of deregulation, firms
will stick to the previously mandatory reporting obligations, because market participants
would interpret the lack of information negatively (Dye 1985; Jung and Kwon 1988; Beyer
et al. 2010).

While regulators strive to balance the costs and benefits of disclosure regulation, man-
datory disclosure is particularly beneficial if firms are uniformly interested in disclosing
information because, under these circumstances, the costs of compliance are lower for
all firms (Leuz and Wysocki 2008). Furthermore, mandatory disclosure requirements are
more beneficial if investors differ in their level of sophistication. Regulators may be con-
cerned about the social welfare of investors and therefore use minimum disclosure require-
ments to narrow the information gap between informed and uninformed investors (Beaver
1998; Healy and Palepu 2001). Mandatory disclosure through standardization also reduces
the information processing costs for investors in a similar vein, as accounting standards
provide a generally accepted language for the communication between management and
investors (Healy and Palepu 2001). Mandatory disclosure regulation can therefore attract
additional investors to the market and increase the capital available to the firm, which ulti-
mately reduces the cost of equity and increases firm value.

Consistent with the theoretical assumption that more disclosure increases liquidity, a
wealth of literature documents a positive association between disclosure and liquidity, in
terms of both content and frequency of disclosure (e.g., Healy et al. 1999; Bushee and
Leuz 2005; Brown and Hillegeist 2007; Fu et al. 2012; Lang and Stice-Lawrence 2015).
However, in the case of quarterly reporting, most empirical studies have examined the
capital market effects of increased disclosure requirements (Butler et al. 2007; Fu et al.
2012; Kajiiter et al. 2019); relatively few articles have studied the capital market effects of
reduced levels of financial disclosure (for noteworthy exceptions, see Fu et al. 2012; Hitz
and Moritz 2019; Knappstein et al. 2020). While Fu et al. (2012) find that an increase in
reporting frequency is associated with lower information asymmetries, they cannot identify
a significant change in information asymmetries for firms that voluntarily decrease their
reporting frequency.
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While lower quarterly reporting can be expected to increase information asymmetries,
the effects of disclosure on cost of equity and firm value are less clear. Several studies
demonstrate improved liquidity as a result of quarterly reporting but often at an addi-
tional cost to firms, as the cost of information gathering and of preparing a report result
in reduced profits and, consequently, lower firm value (e.g., Bushee and Leuz 2005; Iliev
2010; Briiggemann et al. 2017; Kajiiter et al. 2019; Breuer 2021). With respect to quar-
terly reporting in particular, Hitz and Moritz (2019) find an increase in long-term invest-
ments for firms that choose to stop quarterly reporting in the EU. In a similar vein, Kraft
et al. (2018), Ernstberger et al. (2017), and Fu et al. (2020) document a positive relation
between quarterly reporting and myopic managerial behavior. While these studies find that
higher disclosure requirements for quarterly reporting lead to managerial myopia and have
a negative effect on firm value, Greenstone et al. (2006) and Downar et al. (2018) doc-
ument improved firm performance and/or firm value as a result of additional disclosure
requirements.

The mixed results of empirical studies indicate that the theoretical debate over capi-
tal market effects of reduced mandatory disclosure is still unresolved and requires further
empirical evidence. The current deregulation trend in quarterly reporting provides another
piece of evidence that complements the many empirical studies investigating the capital
market effects of tightening regulations. The majority of theoretical studies indicate that
the accuracy and quantity of information provided to investors play a decisive role in reduc-
ing information asymmetries (Diamond and Verrecchia 1991; Kim and Verrecchia 1994;
Easley and O’Hara 2004). Lang and Stice-Lawrence (2015) argue that a lower extent of
information in annual reports and a reduced comparability leads to negative economic out-
comes. As a result of the deregulation of quarterly reporting in 2015, firms can respectively
reduce both the accuracy and quantity of information in quarterly reports. We expect that,
on average, firms’ quarterly reports are less accurate, provide less information to investors,
and can no longer be easily compared with one another, requiring the provision of more
private information to the market. Therefore, we hypothesize:

Hla Lower quarterly disclosure levels increase information asymmetry.

HI1b Lower quarterly disclosure levels reduce firm value.

In addition to the general effects of lower quarterly disclosure on information asym-
metries and firm value, it is unclear whether capital market effects of a lower disclosure
level depend on specific firm characteristics. As previous research has shown, other factors
such as firm size and analyst coverage can influence the relationship between lower quar-
terly reporting levels and information asymmetries and firm value, respectively (e.g., Lang
and Lundholm 1996; Botosan 1997; Kajiiter et al. 2019; Knappstein et al. 2020).

In theory, the capital market effects resulting from a mandatory quarterly reporting
regime may be firm-specific. On the one hand, with mandatory quarterly reporting, lesser-
known firms can credibly commit to a certain transparency level, making it easier for them
to raise capital (Ferrell 2004; Leuz and Wysocki 2008). Because smaller firms are covered
by fewer analysts (Bhushan 1989), they suffer from a weaker information environment, and
therefore more quarterly reporting can increase their visibility in the capital market. On the
other hand, a one-size-fits-all regulation of quarterly reporting may cause problems if the
differences between firms are too great. For smaller firms, mandatory quarterly reporting
can be overly burdensome due to high compliance costs such as preparation costs (Leuz
and Wysocki 2016). Moreover, the shortage of financial analysts implies that information
reaches investors in an unfiltered manner, which increases the ability and incentives among
investors to acquire private information, resulting in higher information asymmetries (Lang
and Lundholm 1996). Because of the concentrated ownership structure of small firms
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(Demsetz and Lehn 1985), the content of quarterly reports only provides new information
for a few investors, because large block holders typically have more timely access to supe-
rior information (Kajiiter et al. 2019).

Larger firms with more public exposure can in theory show opposing capital market
effects as a result of mandatory quarterly reporting. The impact of a lower quarterly report-
ing level on information asymmetries and firm value may be smaller due to their gener-
ally better information environment through greater analyst and media coverage (Collins
et al. 1987; Bhushan 1989). Alternative information channels could reduce the relevance
of quarterly reports in providing novel information (Brown and Hillegeist 2007). However,
it may be precisely the large investor base and the high analyst and media coverage that
create demand for more information (Firth 1979). According to agency theory, large firms
have higher agency costs because they have more contracts that are also more complex and
exhibit a more heterogeneous ownership structure than smaller firms (Jensen and Meckling
1976). Higher agency costs imply a higher demand for disclosure by larger firms because
financial disclosure is a means by which managers’ activity can be monitored and agency
costs can be reduced (Jensen and Meckling 1976; Depoers 2000). Under the premise that
larger firms use voluntary disclosure and continue to publish at the quarterly reporting
level the same as under a mandatory quarterly reporting system, negative capital market
effects due to withheld information could be avoided (Bertomeu and Cheynel 2013). By
contrast, if these firms do not voluntarily disclose information and opt for a lower quarterly
reporting level, the information supply to the capital market decreases, which would lead to
negative capital market effects.

Empirical research suggests that firm size affects the impact of disclosure on capital
market effects (Botosan 1997; Kajiiter et al. 2019; Knappstein et al. 2020). Using a self-
constructed disclosure index, Botosan (1997) finds a negative effect of disclosure on cost
of equity for firms that are covered by fewer analysts, which highlights the importance of
quarterly reporting for small firms. Brown and Hillegeist (2007) find that investor relations
activities reduce information asymmetries as measured by the number of informed trades,
which evidences the relevance of alternative disclosure activities. However, the transfer-
ability of the results to today’s media environment is in doubt given the sample period from
1986 to 1996, because the higher frequency of information through media channels such as
X (formerly known as Twitter) leads to more information supply and potentially also infor-
mation overload among investors (Blankespoor et al. 2014; Rakowski et al. 2021). Knapp-
stein et al. (2020) find that quarterly reporting is more important for small firms in Ger-
many, which are prone to higher information asymmetries in the short run. Iliev (2010) and
Kajiiter et al. (2019) evidence that small firms incur relatively higher compliance costs as a
result of increased reporting requirements, which in turn reduces their firm value. Regard-
ing the capital market effects of disclosure requirements for large firms, Kajiiter et al.
(2019) find that large firms in Singapore with greater analyst coverage and more dispersed
ownership experience informational benefits of mandatory quarterly reporting.

Because both the theoretical and empirical literature show differential effects for the
relationship between firm characteristics and disclosure, further empirical evidence is
needed. As mentioned above, firms only benefit from mandatory quarterly reporting if they
have a rather similar interest in the disclosure of information (Leuz and Wysocki 2008).
In 2019, 316 firms were part of the FSE’s Prime Standard.” Some of these firms have

2 Historical listings of the FSE’s Prime Standard firms were collected from www.dax-indices.com.
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additional listings, such as in the benchmark index DAX, as a result of their market capi-
talization, which indicates that firms that are part of a benchmark index are more homoge-
neous than the entire universe of Prime Standard firms. Because agency costs differ as a
result of stronger differences in firm characteristics, we assume a more diverse demand for
information from Prime Standard firms than from firms that are part of a benchmark index.
Consequently, the firms of a benchmark index should benefit more from higher quarterly
reporting because they have a more heterogeneous investor base and suffer on average from
higher agency costs. The theoretical argument that the demand for information increases
with increasing agency costs is also supported by Kajiiter et al.’s (2019) empirical study,
which suggests a greater relevance of quarterly reporting in terms of information benefits
for larger firms. Consequently, we assume stronger capital market effects of reduced quar-
terly reporting levels for firms with a higher demand for information and higher agency
costs. We therefore hypothesize:

H?2 The increase in information asymmetry and the reduction in firm value are stronger
for firms with a high demand for information.

4 Data and method
4.1 Data

We identified all firms that have been listed in the Prime Standard of the FSE from 2012 to
2019 and consider them in our empirical analysis. For price and accounting information,
we use data from Thomson Reuters Datastream.® To investigate firms’ quarterly report-
ing level, we manually examined quarterly reports from firm websites. We collected patent
data from lens.org to measure firms’ innovation capacity. For our analysis of firms’ infor-
mation environment, we collected yearly information of index listings. Our final sample
consists of 361 firms over the period 2012-2019, resulting in 2,005 firm-year observations.
In addition to index listings, we collected the number of press releases and newswires for
each firm from Lexis Nexis to investigate firms’ media coverage.

4.2 Variables
4.2.1 Dependent variables

We test H1 by analyzing the effect of lower quarterly disclosure levels on information
asymmetry (H1a) and firm value (H1b). Hla is specified by two common liquidity meas-
ures: the bid—ask spread and price impact. In line with Daske et al. (2008) and Ernstberger
et al. (2012), we calculate daily relative bid—ask spreads as the mean of daily differences
between bid and ask prices divided by their average ((ask —bid)/(ask +bid)/2)). We use
the relative spread because total spreads possibly increase as the price of the securities
increases (Gros and Wallek 2015). Our second variable is price impact, which measures
illiquidity by the capacity to trade stocks without affecting the price. We follow Daske

3 We use XETRA as a basis for price information.
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et al. (2008) and Fu et al. (2012) in calculating price impact as the yearly median of the
Amihud (2002) illiquidity measure.

We test H1b using two common measures of firm value. Our first measure is the market-
to-book ratio (MTB), which is the ratio between the market value of a firm’s equity to the
book value of its equity. Assuming that lower information risk leads to lower cost of equity
and/or higher expectations of future cash inflows, a higher ratio suggests a higher valua-
tion. The second measure is Tobin’s Q, which captures the ratio between the market value
of a firm and the replacement costs of all assets. A higher ratio captures a greater willing-
ness of investors to provide funds for shares, thereby suggesting a higher firm value.

We test H2 using our liquidity and firm valuation measures as dependent variables to
identify possible differences in quarterly reporting levels for different information environ-
ments. All our dependent variables are winsorized at the top and bottom 1% to account for
outliers.

4.2.2 Explanatory variables

To test Hla and H1b, we need an adequate measure for the quality and extent of firms’
quarterly reporting. In early studies, disclosure scores were often subject to measurement
error (Leuz and Wysocki 2016). To mitigate this problem, the capital market effect of reg-
ulatory changes was estimated directly and roughly with the regulatory change as such.
However, this approach led to further statistical concerns, because capital market effects
are possibly linked to unrelated shocks. We do not rely on these reduced-form approaches.
Rather, we first link the regulatory change of the transposition of the EU’s Transparency
Directive into German law to changes in reporting. In a second step, we estimate the capi-
tal market effects, which enables us to explore the mechanisms through which these effects
occur. We thus respond to the call by Leuz and Wysocki (2016) to provide further evidence
that a regulatory change indeed operates through disclosure changes and not through an
unobserved event at the time of the regulatory change.

Because no established measure for quarterly reporting quality exists in the literature,
we follow earlier literature and establish a self-constructed disclosure measure (Botosan
1997; Francis et al. 2006). By focusing on quarterly reporting, which constitutes a specific
type of disclosure, we construct a measure that has an ordinal quality dimension. Before
deregulation, all firms listed in the FSE Prime Standard were required to publish a quarterly
financial report, and a consistent quarterly reporting level was in place until 2015. Since
the abolishment of mandatory quarterly financial reports, their content has been regulated
in a more basic form. From 2016 onwards, only an IMS with a descriptive presentation of
financial position and performance and an explanation of material events and transactions
and their effect on the financial position of the business have been required. As a result,
firms have greater freedom with regard to the content elements in quarterly reports, and
they could in principle also stick with the previously mandatory highest quarterly report-
ing level. This is the variation we use in our empirical analysis and which we contrast with
the earlier mandatory disclosure regime. We manually examined the quarterly reports of
FSE Prime Standard firms for their content elements and coded the elements published in
quarterly reports by firms from 2016 to 2019. To classify the content elements, we follow
the former regulatory requirements for quarterly financial reports. In particular, we analyze
whether quarterly reports contain the following elements: interim financial statement in
accordance with IAS 34, balance sheet, income statement, statement of cash flows, state-
ment of changes in equity, notes, and interim management report.
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Content
Definition of Quarterly Report Level Content Elements

Interim Financial Statement in
Quarterly Financial Report QLevel 4 accordance with IAS 34 and
Interim Management Report

Interim Financial Statement in

Quarterly Report Qlevel 3 accordance with IAS 34

At least a condensed statement of
Quantitative Interim Management Statement QLevel 2 financial positions, of income and
of cash flows

Less than a condensed statement of
Descriptive Interim Management Statement QLevel 1 financial positions, of income and
of cash flows

Fig. 1 Classification of quarterly reports. Classifications of Quarterly Reports were assigned by analyzing
firms’ quarterly reports from 2016 to 2019. Quarterly reports were obtained from firm websites. Prior to
2016, the disclosure of quarterly financial reports (QLevel 4) was mandatory for our sample firms

Consequently, we generate the variable QLevel, which takes values from 1 (low quar-
terly reporting level) to 4 (high quarterly reporting level). Firms’ quarterly reports are
classified at QLevel 4 (Quarterly Financial Report) if an interim financial statement and
an interim management report are included, which corresponds to the previous manda-
tory requirements. Where the previous mandatory elements are not included, the quarterly
report is an IMS, which can differ considerably in terms of content. Therefore, reports that
follow IAS 34 still include an interim financial statement and are classified at QLevel 3
(Quarterly Report). Compliance with TAS 34 contributes to disclosure quality because it is
an internationally recognized standard for interim financial reporting. If at least a balance
sheet, an income statement, and a cash flow statement are included, the reports are classi-
fied at QLevel 2 (Quantitative Quarterly Report). Reports with only two of the three ele-
ments are classified at QLevel 1 (Descriptive Quarterly Report). Figure 1 gives an overview
of the precise classification of QLevel.

To demonstrate the internal validity of QLevel as a measure of financial disclosure, we
replicate other disclosure measures previously used in the literature and regress them on
QLevel. First, we follow Knappstein et al. (2020) and construct a dummy variable that is
equal to 1 if a firm published an Interim Financial Statement in accordance with IAS 34
as well as an interim management report, and O otherwise. In order to demonstrate the
internal validity of QLevel in comparison to a cardinal scale, we used the overall number
of pages in a firm’s quarterly reports (see e.g., Hackston and Milne 1996; Hooks and van
Staden 2011). In Table 9 of the Appendix we regress the alternative binary and cardinal
measures of financial disclosure on QLevel. The R? value of 0.862 indicates that QLevel is
highly correlated with established measures of financial disclosure, indicating that QLevel
is a valid measure of financial disclosure.

To test H2, we need a measure that captures firms’ demand for information. A large
number of firm characteristics such as firm size, financial needs, and ownership structure
determine the extent of agency costs and thus also the demand for information (Jensen
and Meckling 1976). To examine whether capital market effects of quarterly reporting are
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stronger for firms with high information demand, we consider a measure in which as many
firm characteristics as possible are homogeneous for a subsample of firms, which indicates
a higher demand for information provision. We regard one’s listing in a benchmark index as
such a measure. Based on market capitalization and stock exchange turnover, Prime Stand-
ard firms are entitled to be additionally listed in a benchmark index, such as DAX, MDAX,
SDAX, or TecDAX, and thus receive greater visibility and public interest without having
additional disclosure requirements. According to Botosan (1997), the listing in a bench-
mark index constitutes a valid proxy for the quality of the information demand because of
the corresponding greater analyst coverage. Furthermore, we assume a more uniform firm
size for index firms because the market capitalization is higher, and therefore the financial
needs and ownership structure are also more similar for index firms. We therefore create
the dummy variable Index, which is coded as 1 for firms that are part of an index and O oth-
erwise. To test H2, we consider an interaction term of our variable of interest QLevel with
the dummy variable Index.

In addition to the index listing, we use a second measure to test the information demand
of firms as outlined in H2. Namely, we measure firms’ media coverage using the informa-
tion flow through press releases and newswires, which is a measure of the public’s demand
for information that goes beyond professional investors’ information demand. If public
interest is greater and media covers the firm to a greater extent, we can assume that firms
are more similar in that regard. Moreover, public information demand potentially goes
beyond the demand for information that is justified by agency costs resulting from contrac-
tual relations. We manually count the sum of press releases and newswires for each firm i
in year t and generate the variable High_MC, which equals 1 if the respective firm operates
in a news environment with above-median media coverage and 0 otherwise.* Subsequently,
we examine the interaction term of QLevel and High_MC.

Our third measure for the information environment of a firm is the number of analysts
providing an estimate for the earnings per share. The variable AnalystCoverage captures
the number of analysts following a firm. Furthermore, we generate the dummy variable
HighAnalystCoverage, which equals 1 if the respective firm operates in an analyst’s envi-
ronment with above-median analyst coverage and O otherwise. In line with our procedure
for Index and High_MC, we then test H2 through an interaction term with our variable of
interest QLevel.

4.2.3 Control variables

In line with prior research (Leuz and Verrecchia 2000; Daske et al. 2008; Fu et al. 2012),
we use firm size, share turnover, and return volatility as control variables when testing
Hla. Size is the natural logarithm of the average market value of firms’ equity for the prior
calendar year. Share turnover is calculated as the natural logarithm of the yearly median
value of daily share trading volume divided by the market capitalization on that day. Refurn
volatility is the natural logarithm of the standard deviation of daily returns during the year.

We follow Daske et al. (2008) and Meser et al. (2015) in using firm size, firm growth,
leverage, and return on equity (ROE) as a measure of profitability, as control variables
when testing H1b. In line with Fu et al. (2012), we calculate leverage as the total liabilities

4 We use the median to compute this variable to account for potential outliers with a high number of press
releases and newswires.
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divided by the sum of total liabilities and beginning-of-year market value of equity.” ROE
is defined as a firm’s net income divided by its total equity. We measure firm growth as the
natural logarithm of 1 plus the percentage change in book value of equity.® Furthermore,
we use the share of institutional investors invested in the firm as a proxy for corporate
governance, as management literature stipulates that institutional investors have a positive
influence on corporate governance (e.g., Doidge et al. 2015; OECD 2011). We also con-
sider a firm’s innovation capacity, which could be hindered by frequent and comprehensive
disclosure. Following Fu et al. (2020), we use the number of patent applications per year as
a proxy for a firm’s innovative capacity. All of our control variables are winsorized at the
top and bottom 1% to account for outliers.’

4.3 Method
4.3.1 Baseline model

As a starting point, we estimate a pooled OLS regression explaining information asym-
metry and firm value with quarterly reporting levels. Because the relation between our
dependent and explanatory variables might depend on the particular information environ-
ment of a firm, we include index fixed effects. Our basic regression model is as follows:

DVInformationAsymmetryit/Firm Valueit = & + ﬂl QLevelit + ﬁZCOHtrOISit + Eips (1)

where DV is the dependent variable measuring information asymmetry or firm value;
QLevel is our variable of interest measuring the level of quarterly reporting; and Controls
is a vector of control variables.

In the next step, we follow Fu et al. (2012) and control for time-invariant unobserved
variation. A Hausman test (1978) indicates that random effects would be inconsistent,
which is why we estimate a firm fixed effects regression.

4.3.2 Causal inference

Quarterly financial reporting in the Prime Standard is no longer mandatory after the year
2015; hence the observed level of quarterly reporting reflects firms’ deliberate choices.
Because only those firms that benefit the most from it might decide to reduce the content
level of quarterly financial reporting, the pooled and panel regression estimates of QLevel
potentially suffer from endogeneity in the form of selection bias. We address this concern
in two ways: (1) we implement an instrumental variable (IV) approach, and (2) we generate
an artificial control group of firms.

For the instrumental variable approach to be successful, we need to find a valid
instrument. A valid instrument is strongly correlated with the endogenous variable (rel-
evance), but uncorrelated with the error term (exogeneity). We follow Fu et al. (2012)
and use Year Index as the instrumental variable, which is calculated as the absolute
value of the calendar year of the respective quarterly report minus 2019, the year when

5 Results remain unchanged if we calculate leverage following Daske et al. (2008) as the ratio of total lia-
bilities to total assets.

® Results remain unchanged if we use asset growth as an alternative.

7 Results remain unchanged if we use unwinsorized values.
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Panel A: Information Asymmetry Measures
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Fig.2 Common trend assumption pre-period

our sample period ends. Thus, the Year Index is O for observations from the year 2019
and 7 for the year 2012. We assume that the FSE’s action to abolish mandatory quarterly
financial reporting starting in 2016 was to some degree unexpected and therefore led to
decreasing quarterly reporting levels over time. This implies a positive relation between
the quarterly reporting level QLevel and the Year Index (relevance). At the same time,
the year index should not systematically affect liquidity and firm value (exogeneity).

While the exogeneity assumption of the instrument cannot be statistically tested,
we investigate the first-stage regression to test for the relevance of our instrument. We
follow Stock and Yogo (2005) and test for the relevance of our instrumental variable
by performing a Wald test. Our results lead us to reject the null hypothesis of weak
instruments for both our information asymmetry and firm value models. In all cases, the
resulting F-statistics are greater than 10, which indicates that the instruments have an
influence on the endogenous variable that can be distinguished from 0. Thus, both tests
suggest that we do not have a weak instrument problem. We therefore estimate two-
stage least squares (2SLS) with standard errors clustered at the firm level.

Given that we cannot test whether the year index correlates with missing variables,
we consider another way to establish causality. In line with Daske et al. (2008), we use
a difference-in-differences approach to examine the change in information asymmetry
and firm value. In a first step, we test the parallel trend assumption and compare differ-
ences between treatment and control firms that have not changed their quarterly report-
ing level for the period before and after the change in mandatory quarterly reporting,
respectively. Treatment and control firms should share parallel trends in information
asymmetry and firm value in the absence of treatment (Angrist and Pischke 2009). To
analyze this assumption, we compute the mean values of our dependent variables for
information asymmetry and firm value for each year of the pre-treatment period. Panel
A of Fig. 2 shows the trend for bid—ask spread and price impact and panel B for MTB
and Tobin’s Q. The panels show parallel trends for all variables except MTB. The mean
values of MTB show a somewhat larger decrease from 2014 to 2015 for the control
group than for the treatment group. We test the difference in the decrease for MTB from
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2014 to 2015 between the control and treatment groups and find no statistically signifi-
cant differences (p =0.861).

While the parallel trends give us confidence that the difference-in-differences regres-
sion produces valid results, we use a matched control sample approach to provide fur-
ther robustness for our identification strategy. Following Fu et al. (2012) and Knappstein
et al. (2020), we generate an artificial control group using propensity score matching. The
matched control sample compares changes in information asymmetry and firm value for
firms that reduced their quarterly reporting level with otherwise similar firms that did not.
Put differently, firms that have not changed their quarterly reporting level serve as a control
group. We require the matched observations to have the same year—industry combination
as the treatment observation, which allows us to capture intertemporal changes in indus-
try- and market-wide factors. Furthermore, we match firms that are closest to the treatment
observation in terms of firm size and use a one-to-many matching procedure to increase
precision regarding the similarity in firm size.® We also control for other possible time-
variant drivers of information asymmetry and firm value by adding additional control vari-
ables such as size, share turnover, return volatility, the share of institutional investors, the
number of analysts following, patent applications, leverage, ROE, and firm growth.

We estimate the following difference-in-differences regression:

DV = a + p,Post;, + p,Treat;, + p;Post;, X Treat, + p,Controls; + ¢, )

where DV is our dependent variable measuring information asymmetry or firm value. Post
equals 1 for the periods after the change in quarterly reporting level starting in 2016 and O
otherwise. Treat equals 1 if the firm changed its quarterly reporting level and O otherwise.
The interaction term produces our coefficient of interest, which represents the incremen-
tal effect of quarterly reporting on bid—ask spread, price impact, MTB, and Tobin’s Q not
resulting from time trends, firm size, and industry factors. Controls is a vector of control
variables. We use robust standard errors to account for heteroscedasticity.

4.3.3 Interaction effects

To investigate H2, we interact our variable of interest QLevel with three dummy variables,
which are proxy variables for the information environment. First, we use the dummy vari-
able Index. The interaction between QLevel and the dummy variable Index captures the
impact of the overall information environment on the effect of information disclosure. We
further test H2 with the interaction of QLevel and High_MC, which captures the impact of
quarterly reporting level conditional on the extent of media coverage and press releases.
Lastly, we interact QLevel with the dummy variable HighAnalystCoverage, which indi-
cates whether a firm receives above-median analyst coverage. We estimate the following
regression:

DV a/pvis = a + B QLevel,, + p,InteractionVariable;, + p;QLevel;
3)

X InteractionVariable + p,Controls;, + ¢;,,

where DV is our dependent variable measuring information asymmetry or firm value.
QLevel and InteractionVariable in the form of Index, High_MC, and HighAnalystCoverage

8 Because control firms are a smaller group than the treatment firms, one-to-one matching would result in a
stark loss of observations.
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Table 1 Content elements of quarterly reports

Year N 1AS 34 Balance Income Cash flow Statement Notes (%) Interim
(%) sheet statement  statement  of changes management
(%) (%) (%) in equity report (%)
(%)

2012-2015 1005 100 100 100 100 100 100 100

2016 238 50 94 94 91 68 54 51

2017 239 40 92 91 86 58 42 41

2018 257 32 92 92 85 51 35 34

2019 265 27 90 90 82 46 30 31

The sample includes 2,005 firm-year observations for the period 2012-2019. Before deregulation, all firms
were required to publish a quarterly financial report. From 2016 onward, quarterly reports were hand-col-
lected from firm websites and manually examined for the following elements: interim financial statement
in accordance with IAS 34, balance sheet, income statement, cash flow statement, statement of changes in
equity, notes, and interim management report. The content elements included in quarterly reports for firm i
in year ¢ provide the database for the self-constructed explanatory variable QLevel

are the variables of interest and respectively capture the quarterly reporting level and
whether firms are listed in a benchmark index or receive increased media or analyst cover-
age. Following Botosan (1997) and Burks et al. (2019), we include the two constitutive
terms QLevel and, respectively, Index, High_MC and HighAnalystCoverage as explanatory
variables in our model, because omitting the constitutive term will result in biased and
inconsistent estimates (Greene 2003). Controls is a vector of control variables. All regres-
sions include firm fixed effects, and standard errors are clustered at the firm level.

5 Results
5.1 Descriptive statistics

Table 1 presents the composition of the variable QLevel, which measures the content
elements of quarterly reports for the sample firms. Because quarterly financial reporting
was mandatory until 2015, all firms’ quarterly reports from 2012 to 2015 contain all rel-
evant content elements. Immediately after deregulation, we find that many firms chose
to stop preparing interim financial statements in accordance with IAS 34. Nevertheless,
most firms still prepared a balance sheet, income statement, and cash flow statement. In
addition, half the firms immediately took advantage of the deregulation to dispense with
condensed notes and an interim management report.

The change in disclosure practice was more or less persistent. As Fig. 3 shows, only
about one fourth of all firms that decreased their level of disclosure in 2016 changed
their level of disclosure again in the following years. However, this number includes
firms that further decreased their level of disclosure. We only find three firms that
increased their disclosure after decreasing it in 2016. Two out of these three firms go
back to a disclosure of QLevel 4. One firm decreased its level of disclosure in 2016,
increased it in 2017 and decreased it back to its 2016 level in 2018. Thus, firms that
change their disclosure level multiple times represent exceptions in our sample, as only
4.71% of all firms change their disclosure level more than once.
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Fig.3 Cumulative share of firms that again changed their level of disclosure after a decrease in 2016.
Graph displays a Kaplan—Meier survivor cumulative hazard function. “Failure” is defined as an additional
change in the level of disclosure after a decrease in 2016

Table 2 Quarterly reporting of prime standard firms

Year N QLevel 1 (%)  QLevel 2(%)  QLevel 3 (%)  QLevel4 (%) Mean QLevel
2012-2015 1005 0.00 0.00 0.00 100.00 4.00
2016 238 10.08 40.76 4.62 44.54 2.84
2017 239 15.06 46.44 4.18 34.31 2.58
2018 257 15.18 52.14 3.50 29.18 2.47
2019 265 19.17 53.38 3.38 24.06 2.32

The sample includes 2,005 firm-year observations for the period 2012-2019. Quarterly reporting level data
were hand-collected from firm websites and manually examined. QLevel=1 (%) indicates the percentage
of firms with a descriptive quarterly report. QLevel =2 (%) indicates the percentage of firms publishing a
quarterly report with at least a condensed statement of financial positions, of comprehensive income and of
cash flows. QLevel =3 (%) indicates the percentage of firms publishing a quarterly report according to IAS
34. QLevel =4 (%) indicates the percentage of firms publishing a quarterly report according to IAS 34 and a
management report according to German Commercial Law

Table 2 shows the distribution of firms in our sample by the content level of quarterly
reports. In the period from 2012 to 2015, when quarterly financial reporting was manda-
tory for Prime Standard firms, all sample firms reported at the highest disclosure level.
After the regulatory change in 2016, we observe a steady decline in reporting, with the
exception of the condensed balance sheet and income statement. In 2019, only about
one third of the firms listed in the FSE’s Prime Standard still prepared interim financial
statements in accordance with IAS 34 and an interim management report. The mean
value of QLevel after the year 2015 is 2.55 with a standard deviation of 1.09, which
indicates that we have an adequate sample period and reasonable variation in firms’
quarterly reporting levels to capture potential inertia in disclosure changes.

Table 3 presents descriptive statistics. The mean values of our information asymme-
try measures (bid—ask spread and price impact) are 0.971 and 9.213. The values are in
line with other studies (Knappstein et al. 2020) and appear reasonable for firms listed in
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Table 3 Descriptive statistics

N Mean SD p25 Median p75
QLevel 1000 2.550 1.090 2 2 4
1A 00 2005 0.971 1.091 0.191 0.524 1.402
1A price tmpact 2005 9.213 28.156 0.018 0.277 4.154
MTB 2005 2.902 4714 1.119 1.793 3.028
TobinsQ 2005 1.767 1.788 1.035 1.283 1.816
Size 2005 5,033,659 13,448,520 122,744 457,292 2,391,526
LnTurnover 2005 —6.983 1.362 —17.806 —6.786 -5.975
LnVolatility 2005 —4.113 0.303 —-4.311 —4.09 —3.891
LnLeverage 2005 -1.017 0.759 —-1.374 —0.826 —0.458
ROE 1913 6.931 22.596 3.250 10.770 16.420
LnGrowth 2005 0.044 0.267 -0.017 0.054 0.124
InstitutionalInvestors 1899 0.029 0.051 0.000 0.000 0.050
AnalystsFollowing 1837 11.052 9.918 3.000 7.000 18.000
PatentApplications 1901 0.182 0.480 0.000 0.000 0.060

The sample includes 2,005 firm-year observations for the period 2012-2019. All variables are based on a
calendar year. QLevel is the quarterly reporting level calculated by included content elements in quarterly
reports as shown in Table 1 for the period 2016-2019. IAg,,,,, is the daily bid-ask spread calculated as
the mean of daily differences between bid and ask prices divided by the mean of daily bid—ask spreads.
1A p,ice mmpace 18 the price impact calculated as the yearly median of the Amihud (2002) illiquidity measure.
MTB is the market-to-book ratio, calculated as the ratio between the market value of a firm’s equity and
the book value of its equity. TobinsQ is calculated as the ratio between the market value of a firm and the
replacement costs of all assets. Size is the average market value of equity at the beginning and end of the
prior calendar year. LnTurnover is computed as the log of the median of the euro value of all shares traded
during the day divided by the market capitalization on that day. LnVolatility is the log of the standard devia-
tion of daily returns during the year. LnLeverage is total liabilities divided by the sum of total liabilities
and beginning-of-year market value of equity. ROE is return on equity. LnGrowth is the log of 1 plus the
percentage change in book value of equity. PatentApplications is the number of patent applications. Insti-
tutionallnvestors is the percentage share of institutional investors out of the total number of investors in the
firm. AnalystsFollowing is the number of analysts giving an estimate on the earnings per share. The values
of TAg, 00 and TApy;c, pypac, are multiplied by 100 for expositional purposes. The values for Institutionalln-
vestors and AnalystsFollowing are divided by 100 for expositional purposes

the Prime Standard. Price impact, however, is high in comparison with older samples and
international standards (Daske et al. 2008; Fu et al. 2012). Our measures for firm value,
Tobin’s Q and MTB, have mean values of 1.767 and 2.902. The mean balance sheet size
(Size) is 5,033,659 EUR.? Our control variables LnVolatility and LnTurnover have mean
values of —4.113 and —6.983, which are comparable to the sample used by Fu et al.
(2012). ROE has a mean value of 6.93%. The average share of a firm’s total shares held by
institutional investors was 2.9%. About eleven analysts provided estimates of a firm’s earn-
ings per share, and on average a firm filed 18 patents each year.

Table 4 reports Spearman and Pearson correlation coefficients for our dependent and
explanatory variables. The correlation between the level of quarterly reporting and the
variables measuring information asymmetry and firm value implies that information asym-
metry is higher and firm value is lower for firms with a high quarterly reporting level. Our

% To give an intuitive interpretation, we present unlogarithmised values of Size for the descriptive statistics.
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two information asymmetry measures and the two firm value measures are respectively
positively correlated, indicating that they are measuring the same theoretical concepts.
In addition, the content level of quarterly reporting is weakly negatively correlated with
LnSize, LnLeverage, PatentApplications and Institutionallnvestors. QLevel is only weakly
positively correlated with LuTurnover, LnVolatility, ROE, LnGrowth and AnalystsFollow-
ing, indicating that multicollinearity is not a severe problem.

5.2 Regression results

Table 5 presents regression results for our information asymmetry measures with bid—ask
spreads as the dependent variable in panel A and price impact as the dependent variable
in panel B. The “Pooled” column reports results of the OLS regression with index fixed
effects, the “Fixed Effects” column reports results from the OLS fixed effects panel regres-
sion, and “2SLS” reports the results of our IV fixed effects approach. In panel A, we find
negative coefficients for our variable of interest QLevel across all regression models. Its
value ranges from —0.037 to —0.079, suggesting that bid—ask spreads increase between
0.037 and 0.079 when quarterly reporting levels decrease by one level. The coefficient of
QLevel is significant at the 1% level for our pooled OLS, fixed effects panel, and I'V regres-
sion. In line with our expectation that lower quarterly reporting level increases bid—ask
spreads (Fu et al. 2012; Hitz and Moritz 2019; Knappstein et al. 2020), these results pro-
vide evidence that information asymmetry increases when quarterly reporting level
decreases. All regressions show statistically significant coefficients for our control vari-
ables LnSize, LnTurnover, LnVolatility and AnalystsFollowing at the 1% or 5% level, imply-
ing that they provide a significant contribution in explaining bid—ask spreads. The signifi-
cance of the control variable AnalystsFollowing underlines the importance of considering
the information environment separately in H2. Overall, the signs of the coefficients are in
line with prior literature (Daske et al. 2008; Fu et al. 2012; Ernstberger et al. 2012; Knapp-
stein et al. 2020).

In panel B, coefficients of QLevel in the OLS regressions are negative and significant
at the 5% level for our fixed effects panel and IV regression. The statistically significant
control variables have a similar impact and direction as in panel A. However, the signs of
Institutionallnvestors and PatentApplications change in panel B, and the coefficients are
no longer significant. Hence, with regard to bid—ask spreads and price impact, we find a
negative effect for firms that reduce the accuracy and quantity of information in quarterly
reports in response to deregulation, which is in line with Hla (Fu et al. 2012; Knappstein
et al. 2020).

Our findings are thus consistent with prior studies showing higher information asym-
metries for firms that have eliminated quarterly reports in response to deregulation in the
EU (Hitz and Moritz 2019; Knappstein et al. 2020). They are also consistent with results
that highlight the relevance of accuracy and quantity of information to mitigate information
asymmetries (Lang and Stice-Lawrence 2015). Our findings indirectly contrast with theo-
retical and empirical evidence that quarterly reporting increases private information in the
market (Brown and Hillegeist 2007). Rather, less detailed quarterly reports lead to higher
information asymmetries, presumably causing some investors to gather private informa-
tion. Thus, we find evidence for and thus cannot reject Hla.

While an increase in information asymmetry is also evident in prior research, the
question remains whether increased liquidity comes at the cost of reduced firm value
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(Bushee and Leuz 2005; Iliev 2010; Breuer 2021). Table 6 reports the results of our
firm value models with MTB as the dependent variable in panel A and Tobin’s Q as
the dependent variable in panel B. In panel A, we find a positive relationship between
MTB and our variable of interest QLevel in all regression models. In the preferred IV
regression, the coefficient is significant at the 1% level. As expected, the effect of quar-
terly reporting level on firm value is positive and a decrease in the quarterly reporting
level by one reduces MTB by between 0.185 and 0.812. Hence, our results evidence a
decrease in firm value if quarterly reporting level declines. Our control variables show
robust signs across all regression models and are mostly statistically significant at the
1% and 5% levels. While the negative effect of LnLeverage and LnGrowth on valuation
can be attributed to the possible uncertainty of firms with a high leverage and growth
firms, the negative sign of ROE is rather unexpected. In Appendix Table 10 we have
therefore excluded ROE and repeated the regression. The results for QLevel remain con-
sistent with our full model including ROE.

Using Tobin’s Q as the dependent variable in panel B, our variable of interest QLevel
is again positive across all models. Most importantly, the coefficient of QLevel is sig-
nificant at the 1% level in the preferred IV regression. Its value ranges between 0.057
and 0.265, indicating that Tobin’s Q decreases between 0.057 and 0.265 if quarterly
reporting declines by one. The coefficients of our control variables are mostly statisti-
cally significant for the IV regression at the 1% and 5% levels, and signs are consistent
with theoretical predictions. LnGrowth is statistically significant across all models in
panel A, while LnLeverage is generally statistically significant in both panels and across
all models.

Overall, results for our firm value models are in line with our theoretical expecta-
tion, indicating that a lower level of quarterly reporting decreases information in the
market after all. The decrease in information leads to an increase in the cost of equity
and investors demanding a higher-risk premium (Daske et al. 2008; Ernstberger et al.
2012). Our results indirectly show that increased liquidity does not come at the cost of
reduced firm value (Bushee and Leuz 2005; Iliev 2010; Breuer 2021). Evidence by Hitz
and Moritz (2019) that quarterly reporting has a negative impact on long-term invest-
ments and firm value is not supported by our analysis. Moreover, our firm value results
give no indication of managerial short-termism, which is often associated with quar-
terly reporting (Ernstberger et al. 2017; Kraft et al. 2018; Fu et al. 2020). Rather, our
results are consistent with Greenstone et al. (2006) and Downar et al. (2018), who also
find an increase in firm value due to additional disclosure requirements. Following these
results, H1b is supported by evidence that lower quarterly reporting levels lead to lower
firm value.

In general, while previous studies relate capital market effects directly to the regula-
tory change, we link the observed capital market effects to the extent of reduced quar-
terly reporting levels subsequent to deregulation. Our results reveal an increase in infor-
mation asymmetry and a decrease in firm value for firms with lower quarterly reporting
levels. Therefore, we find evidence that mandatory quarterly reporting is beneficial for
market participants overall. Eliminating the cost of compliance is apparently not suf-
ficient to outweigh the positive impact of having to provide information on an ongoing
basis.
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5.3 Robustness

To test the robustness of our results and to consider possible endogeneity concerns, we
adopted a matched control sample approach. Panel A of Table 7 reports the results of our
information asymmetry measures, bid—ask spread and price impact. We find significant,
positive coefficients for the interaction term in the bid—ask spread and price impact regres-
sion, which provides some evidence that the increase in information asymmetry is not
exclusively due to selection effects. Thus, firms opting for a lower quarterly reporting level
show higher bid—ask spreads and price impact than control group firms, which indicates
higher information asymmetries. This result provides evidence in line with Hla.

Panel B of Table 7 shows the results for our valuation measures MTB and Tobin’s Q.
The interaction term is not statistically significant, indicating that deregulation has no
impact on firm value itself. In Table 11, this result remains consistent even after the exclu-
sion of the unexpected negative coefficient for ROE. We consider at least three explana-
tions for this. First, because here we are investigating the regulatory change as such rather
than the change in firms’ quarterly reporting, the non-significant results might be due to
confounding effects. Second, the matching procedure has reduced the sample size, which
negatively affects the power of our statistical analysis. Third, according to Fu et al. (2012),
market participants perceive an increase in reporting as a permanent change, but a reduc-
tion in reporting only as a temporal policy measure. Nevertheless, our results provide evi-
dence of higher information asymmetries among firms that reduce their quarterly reporting
level (H1a) but do not provide additional evidence of reduced firm value (H1b).

5.4 Information environment

In this section, we examine whether giving firms more leeway with regard to disclosure is
an efficient alternative to mandatory disclosure. First, in all of our models, we controlled
for the information environment using AnalystsFollowing and found a statistically signifi-
cant positive impact of our dependent variables for information asymmetry (Tables 5 and
7 panel A). For our measures of firm value, we find statistically significant negative effects
for the number of analysts covering a firm. Second, we test the impact of the information
environment as an interaction effect with QLevel. Our variables of interest are therefore
the interaction term between the quarterly reporting level (QLevel) and, respectively, index
membership (/ndex), above-median media coverage (High_MC), and above-median ana-
lyst coverage (HighAnalystCoverage).

Table 8 reports the results of our regressions with information asymmetry measures as the
dependent variable in panel A and firm value measures as the dependent variable in panel B. In
panel A, we find that the coefficient of QLevel X Index has a negative value of —0.050 for bid—ask
spreads and is statistically significant at the 5% level. For our second measure, price impact, we
also find a negative effect of quarterly reporting level on price impact if the firm is part of an
index. The coefficient of QLevel X Index has a value of — 1.814 and is significant at the 10% level.
Both coefficients of QLevel are non-significant in our regressions with bid—ask spreads and price
impact, indicating that for the non-index firms in our sample, information asymmetries are unre-
lated to quarterly reporting levels. In Table 8, this finding is further confirmed when we include
all measures for the information environment, where we find a significant negative effect for the
interaction term QLevelX Index, but not for QLevel itself. The more concentrated ownership
structure of non-index firms is a plausible explanation for why we do not observe any drawbacks
of lower levels of quarterly financial reporting (Jensen and Meckling 1976; Kajiiter et al. 2019).
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Overall, our results show stronger effects of lower quarterly reporting on information asym-
metry for index firms than for non-index firms. In particular, our analysis shows that for index
firms, a lower level of reporting increases information asymmetries, which supports the notion
that index firms have higher agency costs that make quarterly reporting worthwhile. Higher
agency costs presumably exist in index firms because of larger differences in informational
demand due to a more dispersed ownership structure (Jensen and Meckling 1976). Presumably
because index firms are more homogeneous across various firm characteristics, reducing quar-
terly reporting leads to an overall increase in information asymmetries. Our results are in contrast
with those of Knappstein et al. (2020), who find an increase in information asymmetries in the
short run especially for smaller firms that chose to stop quarterly reporting. Instead, our results
are consistent with those of Kajiiter et al. (2019), showing greater information benefits of manda-
tory quarterly reporting for larger, index-listed firms than for smaller, non-index firms.

Panel B of Table 8 shows results for the dependent variables MTB and Tobin’s Q. First, in the
regression with MTB as the dependent variable, we find a non-significant, negative coefficient
of —0.076 for the interaction term QLevel X Index. Regarding our second measure of firm value,
regressions with Tobin’s Q as the dependent variable provide similar results. The coefficient of
QLevel X Index is —0.045 and not significant.

Next, we examine whether increased media attention affects mandatory disclosure (see again
Table 8). Our variable of interest identifying the impact of the information environment is the
interaction term between the quarterly reporting level (QLevel) and the extent of media coverage
(High_MC). In panel A, we find that the coefficient of QLevelx High_MC has a value of —0.032
for bid-ask spread and — 1.321 for price impact, but is not statistically significant at conventional
levels.

Panel B of Table 8 shows the results for the dependent variables MTB and Tobin’s Q. In our
regression with MTB as the dependent variable, we find a positive coefficient of 0.010 for the
interaction term QLevelx High_MC. Regarding our second measure of firm value, regressions
with Tobin’s Q as the dependent variable find different results. The coefficient of QLevelx High_
MC has a value of —0.029. Both coefficients for MTB and Tobin’s Q are not statistically
significant.

Finally, panel A in Table 8 reports the effect of a change in a firm’s disclosure level con-
ditional on analyst coverage. Our variable of interest identifying the impact of the information
environment is the interaction term QLevel X HighAnalystCoverage. For our measures of infor-
mation asymmetry, the bid ask spread and the price impact, we find a positive coefficient for the
interaction term, although this is not statistically significant at conventional levels. When investi-
gating the effect of the interaction term QLevel X HighAnalystCoverage on firm value in Table 8
panel B, we find no statistically significant effect.

Overall, we find differential effects for firms whose disclosure and information are of public
interest. First, the observed capital market effects of quarterly reporting levels on information
asymmetries are stronger for index firms. Second, we do not find a difference in the effect of
decreasing quarterly reporting levels for firms with above-median media and analyst coverage.
While we do not find any significant interaction between the quarterly reporting level (QLevel)
and information environment on firm value, we consistently find that the information envi-
ronment itself (in the form of AnalystsFollowing) is a relevant factor determining firm value.
Therefore, we find no evidence in support of H2 regarding firm value. Nevertheless, we find
evidence that firms in the Prime Standard are generally subject to different information demands.
We assume that index firms are more homogeneous across various firm characteristics (such as
financial needs and ownership structure) that also come with higher agency costs. Firms with
higher agency costs have a high information demand, making quarterly reporting more benefi-
cial. Our findings are thus in line with those of Kajiiter et al. (2019), that large firms benefit
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from mandatory quarterly reporting. Moreover, our results emphasize the relevance of accuracy
and quantity of quarterly reports for large firms. Arguably, the information demand of non-index
firms is generally low. Consequently, they do not suffer from lower quarterly reporting levels.

6 Conclusion

The current trend towards deregulation of quarterly reporting worldwide once again
raises the question of the optimal level of mandatory financial reporting. We address
this issue by investigating an instance of deregulation for Prime Standard firms of the
FSE in Germany in 2015, whereby the removal of mandatory quarterly financial report-
ing has led to widespread reductions in quarterly reporting levels. We use a new disclo-
sure measure for quarterly reporting by manually examining the change in disclosure
practices in quarterly reports after deregulation in 2015.

The evidence shows that reduced quarterly disclosure on average increases information asym-
metry and diminishes firm value. Our findings are in line with and support prior empirical find-
ings that the removal of quarterly reporting increases information asymmetries between investors
(Hitz and Moritz 2019; Knappstein et al. 2020). We extend the existing literature by showing that
the increase in information asymmetries also holds in the long run. We further find that accuracy
and quantity of information provided to investors are crucial aspects for the extent of informa-
tion asymmetries in the market (Brown and Hillegeist 2007). This finding is particularly relevant
considering that firms rarely change their disclosure levels in the absence of external factors such
as regulatory changes. Our results improve on prior empirical evidence by showing that capital
market effects do not occur through deregulation per se, but through changes in firms’ disclo-
sure practices. In line with Greenstone et al. (2006) and Downar et al. (2018), our results indi-
cate that disclosure requirements such as mandatory quarterly reporting increase firm value, and
firms opting for lower quarterly reporting levels must accept a decrease in firm value. Compli-
ance costs and managers’ myopic behavior are apparently not sufficient to outweigh the positive
effects of commitment to a steady flow of information.

Our results thus support the regulation of disclosure through quarterly reporting. We also find
that first-tier stocks react more strongly to deregulation in terms of liquidity. Thus, our results
also add to the understanding of heterogeneous responses to regulatory action, in the sense that
quarterly reporting is more relevant for some stocks but not for others. More precisely, firms with
high information demand benefit from quarterly reporting, whereas reducing quarterly reporting
is irrelevant for smaller and less visible firms. Therefore, we provide evidence in favor of manda-
tory quarterly reporting at the previous highest level of a quarterly financial report for first-tier
stocks.

Our results have clear limitations. Classification based on the content of quarterly
reports is only one possible approach to measuring the extent and quality of quarterly
reports. Therefore, our results may be affected by other characteristics of quarterly
reports, such as their readability and complexity. Nevertheless, we find empirical sup-
port that our classification based on the content elements contained in quarterly reports
is a valid measure for the quality dimension of disclosure—that is, the accuracy and
quantity of information resulting from quarterly reports. Moreover, firm-specific miss-
ing variables such as the readability and complexity of reports will be captured by firm
fixed effects in our empirical model.

While higher levels of disclosure appear to be on average beneficial for the liquidity of a
firm’s stock and the value of the firm, it is also important to emphasize the costs that come with
a higher level of disclosure. In some cases, these costs could outweigh the benefits of disclosure
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and prevent firms from maintaining a high level of disclosure. However, at least for Austrian
firms there is recent empirical evidence that these costs are not high enough to be decisive when
management chooses the adequate level of disclosure (Bornemann et al. 2023).

Firms may nevertheless choose to disclose more information to reduce the capital cost of
external funding. As part of our analysis, we therefore examined the extent to which the amount
of external funding influences the disclosure levels. We find that firms with external financing
choose a higher disclosure level. However, the absolute difference is marginal and only signifi-
cant at the 10% level. On the other hand, higher levels of corporate innovation could lead firms to
choose lower disclosure standards. For example, Fu et al. (2020) provide evidence on the impor-
tance of corporate innovation in determining the suitable level of disclosure for a firm. We also
show that firms with higher innovation capacity in the form of registered patents tend to disclose
less. While we have identified how a change in disclosure affects the liquidity of a firm’s stock
and overall firm value, it was not the focus of our analysis to investigate the firm characteristics
that affect the decision to change or maintain the level of disclosure. This is clearly a research
question that should be analyzed in future studies and opens up paths for future research.

The usefulness of quarterly reporting has been called into question in Asia on the Singapore
Stock Exchange, as well as in Europe and the US (European Commission 2013; Securities and
Exchange Commission 2016; Singapore Exchange 2018). Our findings may therefore be of inter-
est to regulators, exchange authorities, and firms worldwide. While quarterly reporting has previ-
ously been assumed to be an additional burden for small firms, the commitment costs are not so
high as to outweigh the positive effects of regulating quarterly reporting. From the perspective of
investor protection, regular and comprehensive reporting seems to be necessary, especially for
firms subject to high demand for information.

Appendix

See Tables 9, 10 and 11.

Table9 Testing the Validity of QLevel = a+ f;BinaryDisclosureMeasure;, + f,CardinalDisclosure

QLevel Measure; + ¢,

BinaryDisclosureMeasure 1.970%#*
(0.028)

CardinalDisclosureMeasure 0.403%%#%*
(0.061)

R? 0.862

F-statistics 2800.93

N 902

BinaryDisclosureMeasure is coded as 1 for firms with a complete
quarterly financial report, following the method used by Knappstein
et al. (2020). CardinalDisclosureMeasure is the number of pages of a
firm’s quarterly report divided by 100 to scale the coefficient to mean-
ingful values. The table reports OLS estimates and, in parentheses,
robust standard errors. **%, ** and * indicate statistical significance
at the 1%, 5%, and 10% levels (two-tailed), based on z-statistics
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Table 11 Matching model—
valuation measures (Table 7
Panel B) excluding ROE

Vurs, Tobins0 =+ B, Post,+ p,Treat; + f;Post X Tre-

at,+ fLnSize; + psLnLeverage-

i+ BLnGrowth,, + BInstitutionallnvestors;, + fgAnalystsFollowin
8i+ PoPatentsApplications;, +€;,

Variable Vurs Viobin's @
Post —0.975%:* —0.276%*
(0.455) (0.147)
Treat —0.382 0.007
(0.367) (0.119)
Post x Treat 0.621 0.079
(0.403) (0.134)
LnSize 0.784%:%:% 0.278%s#:*
(0.228) (0.075)
LnLeverage —2.540%** — 1.479%%*
(0.294) (0.114)
LnGrowth —2.489%** —0.417*
(0.807) (0.215)
Institutionallnvestors 0.060 —-0.104
(1.409) (0.502)
AnalystsFollowing —0.110%%* —0.036%**
(0.040) (0.013)
PatentApplications —0.339%* —0.187%%*
(0.169) (0.043)
R’ 0.298 0.499
F-statistics 21.28 45.70
N 1473 1473

The sample includes 1,473/1,472 observations for treatment firms and
control firms 3 years before and after the event year during the period
2013-2019. Control firms are matched on industry, size, and year.
Treat is a dummy variable coded as 1 for firms that change their quar-
terly reporting level and O for control firms; Post is a dummy variable
coded as 1 for three years after the change in quarterly reporting level
and O for three years before the change. The table reports OLS esti-
mates and, in parentheses, robust standard errors. ***, **_ and * indi-
cate statistical significance at the 1%, 5%, and 10% levels (two-tailed),
based on t-statistics
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