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ABSTRACT
We study the impact of SEC enforcement on information leakage by
corporate insiders. We find, for the first time, that SEC enforcement
has a significant and immediate deterrent effect on insider leakage.
Furthermore, enforcement actions undertaken after a long period
of SEC enforcement inactivity display a more significant effect
on leakage, consistent with predictions that insiders adapt their
behavior depending on how active they perceive the regulator to
be. We also study SEC escalations in sanctioning and find that
they have a particularly notable deterrent effect, changing insider
leakage behavior for approximately 24 months. Our results suggest
that capital markets regulators need to intervene on a regular basis
in order to maintain deterrence of undesirable behavior.
Keywords: Time-series models, financial econometrics, illegal behavior and
the enforcement of law, nonparametric methods
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1

Introduction

In 2012, the chairwoman of the Securities and Exchange Commission (SEC)
argued that market participants had “short memories” and that the SEC as a
result had to take regular enforcement actions to remind them of their legal
obligations and keep markets clean (Wyatt, 2012). Following Becker (1968),
this claim has intuitive appeal: if the capital markets regulator does not enforce
ISSN 2380-5005; DOI 10.1561/108.00000048
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its rules with some regularity, potential wrongdoers may interpret the resulting
inactivity as a reduced risk of apprehension and increase their production of
wrongdoing. Surprisingly, however, there is no conclusive evidence of how
market participants actually react to SEC enforcement actions or a lack thereof.
In this paper, we exploit the unique properties of Regulation Fair Disclosure
(Reg FD) – an SEC regulation that aims to prohibit insiders’ disclosure of
information to selected investors in favor of broad public disclosure methods –
to examine how insiders adapt their behavior after SEC enforcement actions.
We construct correlation metrics for gauging the propensity towards informed
trading ahead of earnings disclosures. We find that SEC enforcement has an
immediate deterrent effect on insider leakage and that this effect is particularly
notable when the SEC enforces Reg FD after a long period of inactivity. We
also produce a novel framework for modeling the memory of enforcement and
estimate that SEC escalations cause insiders to change their leakage behavior
for approximately 24 months.
In examining the impact of SEC enforcement on information leakage, we
contribute to at least three strands of literature.
First, we contribute to the literature that studies the importance of public
enforcement. La Porta et al. (2006) and Jackson and Roe (2009) used crosscountry data to study the importance of enforcement mechanisms for capital
market development. The latter paper presented persuasive evidence on the
importance of public enforcement, specified with resource-based metrics such
as regulators’ budgets and staff numbers. While Armour et al. (2016) and
Leuz and Wysocki (2016) have noted that there is scant empirical research
on the effects of enforcement in financial markets, two recent studies have
built on Jackson and Roe (2009) using SEC resource data. Lohse et al.
(2014) examined the relationship between changes in the SEC’s budget and its
enforcement activity and argued that firms reacted to increases in the SEC
budget by improving their compliance behavior (measured as the amount of
SEC injunctive actions). The findings are, however, subject to the concerns
that the amount of enforcement may not be an appropriate proxy for the
amount of wrongdoing and that a general increase in the SEC’s budget may not
cause increased compliance in all areas that the SEC supervises. Del Guercio
et al. (2017), the paper closest to ours, found that share price run-ups before
news announcements were negatively related to SEC budgets and staffing
levels, concluding that SEC effort deterred insider trading and weakened
price discovery. Our paper adds to this in two ways. First, we place a
stronger emphasis on understanding the legal environment, enabling us to
tailor our enquiry. Del Guercio et al. (2017) treated all trading around earnings
announcements as subject to the same legal framework, but – as we show
in Section 2 – outsiders trading on leaked information are subject to a more
lenient regulatory environment than insiders, and may often be able to lawfully
trade even when insiders leak material information to them. The run-up
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patterns observed by Del Guercio et al. (2017) are thus not necessarily due
to illegal activity, which arguably also affects the policy implications of the
paper. Furthermore, our paper evaluates the impact of actual SEC enforcement
actions (rather than proxies such as budgets) on insider behavior and finds,
for the first time, that SEC enforcement has a significant and immediate
deterrent effect on insider leakage, and that SEC escalations in sanctioning
have a particularly notable deterrent effect.
Secondly, our paper adds to a fast-growing but under-theorized literature on
how insiders deploy private information. Bengtzen (2017) has offered an initial
outline based on a legal perspective, arguing that insiders have four different
options for causing private information to become impounded into stock prices:
broad public disclosure, selective disclosure (or “leakage”) to outsiders who
trade, personal (insider) trading, and trading via the firm (such as buybacks).
By shining a light on insider leakage, this paper may assist researchers aiming
to synthesize the literature and develop a theory of how insiders choose between
these options for information deployment. Important earlier work in this field
with a focus on insider trading include Cohen et al. (2012), who found that
opportunistic insiders reduced their trading activity when they perceived the
SEC to be more active in insider trading enforcement, as well as Huddart
et al. (2007) and Hu et al. (2017) which found that insiders avoid trading
in high-jeopardy periods such as just before earnings announcements. It is
interesting to juxtapose those studies with prior work with a focus on insider
leakage such as Campbell et al. (2009), Yan and Zhang (2009), Berkman and
McKenzie (2012), and Hendershott et al. (2015) which all found evidence that
institutional investors are informed of earnings surprises ahead of time. We
are not aware of empirical work on the complementarities between insider
trading and insider leakage, but one may suspect based on this literature that
insiders prefer leakage to trading when they consider themselves subject to
more regulatory scrutiny. Other notable studies of leakage include Cohen et al.
(2008) which found that mutual fund managers with the same educational
background as insiders outperformed when investing in those insiders’ stock
and Butler and Gurun (2012) which found that such fund managers are more
likely to support insiders in contentious votes on their pay packages. Notable
studies of the sources of private information include Griffin et al. (2012) who
found that connected brokerage houses were not the source of informed trading
prior to earnings announcements, while Solomon and Soltes (2015) found that
private meetings with insiders helped certain investors make better trading
decisions and Akbas et al. (2016) found that firms with more connected board
members experienced more informed trading. While fascinating, we leave the
issue of investigating when insiders prefer to trade themselves and when they
prefer to leak to outside traders for future research.
Finally, this paper contributes to the literature on Reg FD, where prior
studies of its effect on the information environment, e.g. Bailey et al. (2003) and
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Ahmed and Schneible (2007), examine the effects of Reg FD by comparing data
before and after its introduction. By examining the effects of how the regulator
actually makes use of its Reg FD powers over time, we offer a dynamic approach
for evaluating its effectiveness. This paper thus complements Griffin et al.
(2011) – to our knowledge, the only prior paper on Reg FD enforcement – which
studied violating firms’ stock price reactions to enforcement announcements.
This paper may also be of interest to policy makers and capital market
regulators. At time of writing in early 2019, our data set still covers all Reg FD
enforcement actions due to the SEC not taking any action in this area since 2013.
This is – by far – the longest stretch of enforcement inactivity since Reg FD was
introduced. Our results indicate that the SEC would reduce insider leakage if
it took action. If the SEC is not prepared to be more active in this area, it may
wish to consider amending Reg FD to allow more market-based enforcement,
for example along the lines of the disclosure-based proposal in Bengtzen (2017).
Section 2 outlines the regulatory framework of information leakage in the
US and formulates the hypotheses of the paper. In Section 3, we describe our
data and methodology. Section 4 presents the results and Section 5 concludes.

2

Regulatory Setting and Hypotheses

2.1

The Practice of Information Leakage

The SEC introduced Reg FD in 2000 to curb the common practice of corporate
insiders strategically leaking valuable information to their favored analysts and
investors. Reg FD requires that “[w]henever an issuer, or any person acting on
its behalf, discloses any material nonpublic information regarding that issuer
or its securities to [certain persons such as securities market professionals and
shareholders], the issuer shall make public disclosure of that information” either
simultaneously (if the leakage is intentional) or promptly (if unintentional).1
By requiring simultaneous disclosure of material information, the SEC
aimed to level the playing field so that all investors had access to the same
information at the same time. While Coffee (2016) has argued that Reg FD has
curbed systematic information leakage, Bengtzen (2017) has instead argued
that the regulation has severe design flaws which allow insiders significant
opportunity to leak information.
Since Reg FD’s introduction, companies have developed investor relations
practices to privately supply institutional investors and analysts with more
information than what is available in their public disclosures. Sell-side analysts
consider these private communications with management more useful for their
earnings forecasts than the company’s financial reports (Brown et al., 2015)
and buy-side analysts rate private interactions of equal importance to public
1 17

C.F.R. §§ 243.100-103 (2015).
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disclosures (Brown et al., 2016). Several papers indicate that these private
communications can be valuable to participants (e.g., Bushee et al., 2018;
Bushee et al., 2017; Solomon and Soltes, 2015; Green et al., 2014). Similarly, a
survey of the literature on companies’ stated goals of engaging in these private
communications found that they include: to bond with investors, convince
them to buy their stock, build shareholder loyalty and support, gain feedback,
and improve stock liquidity (Bengtzen, 2017).
Much of companies’ private communications take place through private
phone calls, which is the preferred source of communication for sell-side analysts (Brown et al., 2015). Investor relations officers (IROs) also rate private
phone calls with investors among their preferred private modes of communication (Brown et al., 2019). One IRO stated that “I’ll initiate calls or calls will
come into me, and that happens on a daily basis” (Brown et al., 2019). These
private discussions also take place in the run-up to quarterly earnings reports
as the reports are being finalized. Evidence submitted in a recent court case
established that “analysts routinely solicited information from companies in
order to check assumptions in their models in advance of earnings announcements” and that investor relations personnel “routinely ‘leaked’ earnings data
in advance of quarterly earnings . . . to establish relationships with financial
firms who might be in a position to buy [their] stock.” 2
2.2

The SEC’s Regulation of Information Leakage

Below we outline important features of the regulation that emphasize why
the Reg FD setting offers a unique opportunity to study the effects of public
enforcement on strategic behavior in the capital markets.
The first notable feature of Reg FD is that its introduction had the effect
of clearly bifurcating the regulation of selective disclosure and insider trading.
After Reg FD, insiders who disclose material nonpublic information for a
corporate purpose (e.g., to investors and analysts) are only subject to Reg
FD, while insiders who disclose without a corporate purpose (e.g., to friends
and family, or in return for a personal benefit) remain under the insider
trading framework. The sanctions for violating these two legal frameworks are
dramatically different: a breach of Reg FD, if detected, would at worst result
in a low fine (Bengtzen, 2017), but insider trading carries a prison sentence of
up to 20 years. In the minds of corporate insiders, Reg FD and the insider
trading laws are therefore very different from each other: “corporate purpose”
leakage occurs all the time between companies’ investor relations staff and
sell-side and buy-side analysts, but insider trading is a serious federal crime.
This means that we are able to focus on Reg FD as the only legal framework
2 United States v. Newman 773 F.3d 438 (2d Cir. 2014). We include this quote to
show the practices of leakage before quarterly earnings reports, but stress that the investor
relations personnel referenced were not charged with any wrongdoing.
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governing strategic information leakage – intentional selective disclosures to
investors and analysts for corporate benefit.
The second important attribute of Reg FD is that it leaves the decision as
to whether or not valuable information can be selectively disclosed to corporate
insiders. A common misconception is that Reg FD prohibits insiders from
selectively disclosing any valuable information,3 but this is not the case – it
only prohibits disclosure of material information, which is a higher threshold.4 Insiders can thus selectively disclose some information that professional
recipients may consider valuable without falling foul of Reg FD. This is well
illustrated by the case of SEC v. Siebel Systems, the only Reg FD event the
SEC has opted to litigate.5 In Siebel, the SEC argued that an insider had
selectively released material information in private investor meetings which
caused the share price to increase sharply as the investors aggressively purchased shares.6 The court, however, did not consider the information material
and dismissed the SEC’s action.7 This illustrates how insiders continuously
have to make judgment calls about how much and how potent valuable information to disclose, and each such judgment call will be unique, depending on
the question asked and the actual situation in each firm at any given time.
This puts corporate insiders in a difficult position in calls with investors and
analysts, since they need to quickly assess whether any information requested
is material. The difficulty in assessing materiality means that there is even
disagreement among different regulator staff members as to what constitutes
a Reg FD breach, as shown in a recent survey by Soltes (2018). Naturally,
profit-seeking professional investors want to test these materiality boundaries:
Park and Soltes (2018) found that investors privately request much information
that, if provided, would violate Reg FD, and Brown et al. (2019) found that
20% (53%) of IROs were asked questions at least several times a week (month)
that they declined to answer, or only answered in part, since they believed
they would otherwise violate Reg FD. Given the difficulty in establishing the
materiality of non-observable information, we emphasize that we – as Solomon
and Soltes (2015), but different from Del Guercio et al. (2017) – do not form a
view as to whether the evidence herein would be considered “material”.
Thirdly, Reg FD only applies to public companies – it does not impose any
legal obligations on the analysts and investors who receive selectively disclosed
3 For example, it appears that Del Guercio et al. (2017), in labeling all share price run-ups
before news announcements as evidence of “illegal trading”, fall victim to this misconception.
4 Securities regulation provides that information is material if a reasonable investor would
view the relevant piece of information as significantly changing the ‘total mix’ of information
available about a company. TSC Industries, Inc. v. Northway, Inc., 426 U.S. 438, 449
(1970).
5 SEC v. Siebel Systems, Inc., 384 F.Supp.2d 694 (S.D.N.Y. 2005).
6 SEC Complaint at §§ 46, 53, Siebel Systems, 384 F.Supp.2d at 694 (No. 04-CV-5130).
7 For further examples of information that may be valuable but not material in a legal
sense, see Bengtzen (2017), n. 22 on p. 47.
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information. If such outsiders receive leaked information, they are free to
trade on it as long as they did not provide a personal benefit to the insider (in
which case they would be caught by the insider trading framework as described
above).8 This means that the amount of leakage we observe in the market at
any time depends on the contemporaneous risk aversion of insiders only: since
recipients do not face any legal risk, they should demand as much information
as possible and can trade freely.
A fourth interesting attribute of Reg FD is that firms have 24 h to remedy
an accidental private disclosure with public disclosure of the same information.9
While the information itself must be released to the market, firms do not
have to disclose that the information had been leaked. Consequently, if there
is a leak within 24 h of a scheduled press release, firms only have to issue
that press release on schedule to comply with their Reg FD duties, meaning
that market participants at large will not be aware of information leaks. The
SEC has also announced that it will apply a lower standard for behavior in
private meetings since it understands the difficulty for insiders to make legal
assessments in real-time unrehearsed settings,10 and that it will impose less
severe sanctions on leaks that last for shorter periods of time (SEC 2000,
51726). As a result of the SEC’s approach to pre-announcement leaks, we
expect insiders to feel relatively unconstrained in investor discussions during
the 24 h before a scheduled press release.
Finally, two features specific to the SEC’s enforcement practices are important to our research design. Firstly, Reg FD can only be enforced by
the SEC – no private securities suits are possible.11 The SEC also prefers
8 The SEC’s Reg FD enforcement action in Schering-Plough is a helpful illustration of how
investors do not have to worry about Reg FD. Schering-Plough’s CEO and IRO had privately
briefed its largest investors, including Fidelity, that the market’s earnings expectations were
too high. The investors sold stock heavily immediately after these meetings, before the
earnings were publicly announced and the stock price dropped. The SEC charged ScheringPlough with a Reg FD violation, and the company and its chairman/CEO agreed to a
cease-and-desist order (SEC 2003). Fidelity, however, did not breach any law or regulation,
so when they were asked about the incident they could truthfully respond that “We complied
with all rules and regulations in our meeting with Schering-Plough and in our conduct
thereafter” (Norris, 2003).
9 Technically, Reg FD requires “prompt” public disclosure, which it defines to mean
as soon as reasonably practicable after a senior official of the issuer learns of the leakage,
but not later than the latest to occur of (i) 24 h, or (ii) the start of next day’s stock
exchange trading. While issuers technically should disclose sooner than 24 h if that is
practicable, that determination is left to the issuers themselves. In practice, the SEC calls
it a “24-h requirement” (SEC 2000, 51722) and a prominent law firm has described the
timing requirement as “within 24 h” (Shearman & Sterling LLP, 2005), thus indicating that
disclosure within 24 h is acceptable.
10 In the words of the SEC (2000): “[A] materiality judgment that might be reckless in
the context of a prepared written statement would not necessarily be reckless in the context
of an impromptu answer to an unanticipated question.”
11 The regulation explicitly stipulates this in 17 C.F.R. §243.102 (2015).
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formal enforcement actions aimed at generating market-wide deterrence to
more informal enforcement methods such as those seen in the UK (Coffee 2007,
Armour, 2009). By studying all SEC enforcement actions of Reg FD, we can
thus be sure to cover all events where the regulator has acted to directly deter
strategic information leakage. Secondly, the SEC’s practices in connection
with Reg FD investigations and sanctioning is to only issue one announcement
of enforcement action at the completion of its investigation. While some
leakage events were subject to media speculation at the time they took place,
the timing of SEC announcements is unrelated to the leakage events and
often occur more than a year after the violations.12 The SEC’s enforcement
announcements are thus unexpected by market participants, which provides
us with an opportunity to study how insiders react to them with precision.
2.3

Formulation of Hypotheses

Building on the seminal contribution of Becker (1968) on the economics of
criminal activity, our research design assumes that an insider considering
information leakage will weigh up its expected benefits and costs. The benefits
that insiders gain from engaging in selective disclosure include buying support
from selected analysts and investors (SEC 1999, 72592), which could accrue
both to insiders and to their corporations (Coffee 1997). The expected costs
of engaging in leakage, on the other hand, can be conceptualized as a function
of the probability that the SEC detects the behavior and the severity of the
sanction if detected.
As is well-established in criminology literature, we consider the amount of
deterrence Reg FD creates in the mind of insiders to be susceptible to external
influences that vary in strength over time (Apel and Nagin, 2011; Chalfin and
McCrary, 2017). Deterrence is achieved when potential wrongdoers refrain
from an activity due to the perceived risk of detection and sanctioning, which
means that the regulator may be able to increase deterrence by signaling that
it pays attention to certain behavior (Geerken and Gove, 1975).
Examining the specific setting of Reg FD, it appears reasonable that
insiders will perceive the strength of SEC deterrence to change over time,
for two main reasons. First, the SEC’s enforcement priorities are politically
influenced due to its dependency on Congress for annual budget approvals
and Congress has been described as “micromanaging” the SEC (Velikonja,
2015). As a result of this political influence, the SEC is known to change its
priorities frequently (Macey, 2010). Secondly, the SEC has limited resources
and its performance is measured in terms of how many cases it brings and the
amount of fines it collects (Macey, 2010). The SEC prefers cases that do not
require lengthy or difficult investigations and to take action only after an issue
becomes highly visible in the financial press (Macey and O’Hara, 2009). Since
12 For

violation and SEC announcement dates, see Table 7.

Short Memories? The Impact of SEC Enforcement on Insider Leakage

281

selective disclosure occurs in private conversations, it is difficult and costly
to detect it and to investigate and substantiate allegations. The small size
of penalties that the SEC can assess under Reg FD relative to the amounts
at stake in other areas such as insider trading13 may thus cause the SEC to
direct its resources to areas that entail more publicity and larger penalties
than Reg FD enforcement, unless insider leakage becomes a salient issue for
Congress or in the press. We therefore hypothesize that the intensity of SEC
enforcement of Reg FD will change over time, and than an enforcement action
will serve as a signal to insiders that leakage is salient:
Hypothesis 1. Reg FD enforcement actions deter leakage. Insiders will
interpret SEC enforcement of Reg FD as a signal that the regulator is focusing
on this regulatory framework and respond by reducing their production of
information leakage.
Building on the first hypothesis, we also want to investigate the claim that
insiders have “short memories”, which properly understood asserts that if the
regulator does not enforce its rules with some regularity, potential wrongdoers
will interpret the resulting inactivity as a reduced risk of apprehension and
increase their production of wrongdoing. We thus conjecture that SEC enforcement actions that take place after a significant period of inactivity will
have a particularly notable deterrent effect on leakage:
Hypothesis 2. Reg FD enforcement actions that occur after significant SEC
inactivity will be characterized by increasing leakage before the events and
decreasing leakage after the events.
The third hypothesis we wish to examine relates to the types of signals the
SEC can send to corporate insiders. As noted above, the SEC has two levers at
its disposal to raise the costs of information leakage and increase deterrence: it
can increase its rate of enforcement to counteract the “short memories” problem
and it can increase the sanctions it imposes. Since we study the entire lifespan
of Reg FD, we have the opportunity to study how market participants adapt
as the SEC’s enforcement practices evolve. Following Ayres and Braithwaite
(1992), we hypothesize that insiders will take particular notice when the SEC
steps up its enforcement to deploy a “bigger gun” in Reg FD enforcement:
Hypothesis 3. SEC escalations in sanctioning will cause insiders to immediately adjust upwards their expected costs of engaging in leakage, producing a
notable reduction in leakage.
Finally, we will examine the “short memories” claim and seek to quantify
the persistence of enforcement actions in the minds of insiders.
13 For example, the SEC obtained a $92.8 million fine from Raj Rajaratnam for insider
trading (SEC 2011), an amount 28 times higher than the sum of all fines it has ever issued
under Reg FD ($3.3 million) since it entered into force in 2000.
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Data and Methodology
Measuring Information Leakage

The main problem of studying strategic information leakage is that the details
of leakage events are known only to the two parties involved – a leaking insider
and an outside investor or analyst. Studies of the impact of regulation on
insider behavior therefore infer information flow from stock price data, Jaffe
(1974) being an early example, and we will follow this approach. We will test
our hypotheses by focusing on information leakage in the 24-hour period before
pre-scheduled corporate news announcements, since insiders face fewer hurdles
to leakage in this window. We study quarterly earnings announcements – the
typical example of pre-scheduled releases – of S&P500 stocks, and use 20 years
of market data (January-1995 to December-2015) covering the 5 years before
Reg FD was introduced and the 15 years thereafter. As will later be shown in
Table 7, the SEC has not enforced Reg FD since 2013, so our data covers all
Reg FD actions. Quarterly earnings announcements are a suitable event for
our purposes, since insiders themselves learn increasingly precise information
about their results as they finalize them. Since this information is known
only by a select group of corporate insiders prior to release, the principle of
parsimony suggests that insider leakage should be the starting assumption if
informed trading is observed in connection with earnings announcements.
We estimate the impact of enforcement on insider leakage by analyzing
changes in the correlation between companies’ Abnormal Returns the day
before earnings announcement and the Earnings Surprise in that (subsequent)
announcement. Section 2 has explained how insiders control the distribution
of corporate information in the run-up to earnings announcements and how
only insiders (not investors or analysts) are subject to legal risk if they leak
information to investors. While the correlation metric surely will contain
elements of information discovery also from non-insider sources (Grossman and
Stiglitz, 1980), we consequently expect significant changes in this metric after
SEC enforcement actions to be caused by insiders adjusting their behavior.
We measure Abnormal Returns by Carhart alpha and, as Del Guercio et al.
(2017), the Earnings Surprise as the difference between actual quarterly EPS
and analysts’ consensus forecast EPS before the announcement, scaled by the
most recent closing price:
Earnings Surprise(t) =

EPS(t) − Forecast EPS(t)
.
Share Price(t)

(1)

For each S&P500 firm n and earnings announcement k, we designate τ as
the first trading day after the earnings release, hereafter abbreviated to ER.
As Berkman and Truong (2009) have found that after-hours announcements
of earnings are not uncommon, we monitor on a case-by-case basis whether
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the earnings release occurred before market open (τ is the announcement
date) or after market close (τ is the first business day directly following the
announcement date). We track the excess return Rn,k above the 1-month
risk-free rate at various mutually exclusive timescales. These include:
• ER Day Return: the excess return on the first trading day after ER,
Rn,k (τ ).
• Prior Day Return: the excess return on the day prior, Rn,k (τ − 1).
• Following Week Return:
excess return for the week following ER,
Pτthe
=T +4
excluding the ER date τ =T +1 Rn,k (T ).
• Prior Week Return: the
excess return for the week preceding ER, exPτ =T
−2
cluding the prior day τ =T −5 Rn,k (T ).
In all instances we wish to pinpoint the Abnormal Return component attributable to firm-specific earnings announcement information rather than the
established factors of market sensitivity (Sharpe, 1964 and Lintner, 1965), size
effect, growth effect (Fama and French, 1992) and cross-sectional momentum
(Carhart, 1997). To this end, we equate Abnormal Return to the Carhart
4-factor model alpha αn,k for all time frames, drawing our firm-specific paM KT
SM B
HM L
M OM
rameters βn,k
, βn,k
, βn,k
and βn,k
from 3-year multivariable rolling
regressions against the 4 factor returns of the Carhart model: market return
RkM KT , small minus big market capitalization portfolio return RkSM B , high
minus low price-to-book ratio portfolio return RkHM L and high minus low
momentum portfolio return RkM OM . For example, ER Day Abnormal Return
αn,k (τ ) for S&P500 firm n and earnings announcement k would be:
M KT
SM B
αn,k (τ ) = Rn,k (τ ) − βn,k
× RkM KT (τ ) − βn,k
× RkSM B (τ )
HM L
M OM
− βn,k
× RkHM L (τ ) − βn,k
× RkM OM (τ )

(2)

Abnormal Returns at other timescales are achieved by replacing τ in
Equation (2) and summing across the appropriate date ranges defined above.
3.2

Correlation And Regression Analysis

We begin by establishing the characteristics of our correlation metric to ensure
it is correctly specified. We measure the Pearson (Table 1) and Spearman
(Table 2) correlation between Abnormal Returns at various timeframes and
our target variable, Earnings Surprise. Using the date the first Reg FD
proposals were published by the SEC (December. 20, 1999) as our demarcation
line, we group the results by domain for both the pre-Reg FD (Jan 1995 December 1999, N = 6, 111) and post-Reg FD (Jan 2000 - December 2015,
N = 25, 595) eras. With outliers (often errors in recorded data) clipped via
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Table 1: Linear Correlation between Abnormal Returns and Earnings Surprise on the
S&P500 dataset, N = 31, 706 (6,111 in the Jan-95 to December-99 pre-Reg FD era, 25,595
in the Jan-00 to December-15 post-Reg FD era).

Feature

Pre-Reg FD
Corr
p-value

Post-Reg FD
Corr
p-value

ER Day Abnormal Return
Following Week Abnormal Return

+0.0860
+0.0208

<0.0001
0.1038

+0.1485
+0.0187

<0.0001
0.0028

Prior Day Abnormal Return
Prior Week Abnormal Return

+0.0662
+0.0550

<0.0001
<0.0001

+0.0304
+0.0249

<0.0001
<0.0001

ER Day Volume
Following Week Volume

+0.0075
−0.0147

0.5601
0.2521

−0.0004
−0.0122

0.9441
0.0515

Prior Day Volume
Prior Week Volume

−0.0133
+0.0007

0.2985
0.9560

+0.0173
+0.0118

0.0058
0.0592

Table 2: Rank Correlation between Abnormal Returns and Earning Surprise on the S&P500
dataset, N=31,706 (6,111 in the Jan-95 to December-99 pre-Reg FD era, 25,595 in the
Jan-00 to December-15 post-Reg FD era).

Feature

Pre-Reg FD
Corr
p-value

Post-Reg FD
Corr
p-value

ER Day Abnormal Return
Following Week Abnormal Return

+0.1229
+0.0163

<0.0001
0.2026

+0.2210
+0.0254

<0.0001
<0.0001

Prior Day Abnormal Return
Prior Week Abnormal Return

+0.0734
+0.0509

<0.0001
<0.0001

+0.0463
+0.0336

<0.0001
<0.0001

ER Day Volume
Following Week Volume

+0.0252
−0.0112

0.0487
0.3805

+0.0140
−0.0193

0.0256
0.0020

Prior Day Volume
Prior Week Volume

+0.0107
+0.0269

0.4033
0.0357

+0.0376
+0.0210

<0.0001
0.0007

97.5% winsorization, linear and rank correlation broadly identify the same
features as salient. We hereafter quote only the Spearman correlation for
brevity and identify significance when p-values are below the 0.001 significance
threshold.
We observe a strong positive correlation between Abnormal Returns on a
firm’s earnings report date and the Earnings Surprise they just disclosed, a
relationship which has strengthened since Reg FD’s introduction (+12.29%
in the pre-Reg FD era vs. +22.10% in the post-Reg FD era). The stronger
reaction in ER Day Abnormal Return since Reg FD’s implementation (1.38bp
per 1% of Earnings Surprise vs 1.19bp per 1% Earnings Surprise before
the regulation came into effect) is consistent with Gomes et al. (2007) and
suggests that the SEC generally achieved its aim with Reg FD in leveling
the informational playing field among investors. We also find evidence of
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Table 3: t-statistics and associated p-values of the regression of Earnings Surprise on
Abnormal Returns at various timescales, pre-Reg FD and post Reg-FD.

Pre-Reg FD
Lag

Post-Reg FD

t-stat

p-value

t-stat

p-value

Prior Week
Prior Day

4.9706
5.5258

<0.0001
<0.0001

5.1090
6.6246

<0.0001
<0.0001

ER Day
Following Week

7.0262
0.0811

<0.0001
1.7444

24.5144
3.0962

<0.0001
0.0020

post-earnings-announcement drift (Ball and Brown, 1968), indicated by light,
consistently positive correlations between surprise and returns on the week
(+1.63% pre-Reg FD, 2.54% post-Reg FD) following ER.
Regressing Earnings Surprise on Abnormal Returns at various lags provides
further evidence that this “pre-earnings announcement drift” is more significant
than the post-earnings announcement drift. Table 3 provides the t-statistics
for each factor in the multivariable regression of Earnings Surprise on Prior
Week, Prior Day, ER Day and Following Week Abnormal Returns. This again
highlights a notable achievement of Reg FD: earnings announcement effects
are more impactful post Reg-FD, as there is on aggregate less information
leakage happening before the earning disclosure (t-statistic of the ER Day
linear regression coefficient rising from 7.02 pre-Reg FD to 24.51 post Reg FD).
More interesting for our purposes is the strong positive correlation between
Earnings Surprise and Abnormal Returns at both anticipatory timeframes in
our study: the prior day and week. These correlations decline nominally after
Reg FD’s announcement, but remain significant. In particular, the Prior Day
Abnormal Return is more sharply aligned with upcoming Earnings Surprise
than the Prior Week Abnormal Return, suggesting more leakage in the 24-hour
window, consistent with our expectations based on the regulatory framework
described in Section 2. The cross-correlation function of Earnings Surprise as
a function of lagged daily Abnormal Returns (Figure 1) confirms this. The last
day before ER exhibits a considerably higher correlation with Earnings Surprise
(+5.1%) than any of the earlier days. Notably, the correlation is positive at
almost every single lag. Table 4 provides the t-statistics in the multivariable
regression of Earnings Surprise on Abnormal Returns across the same 20 lags
ahead of ER. The results mirror the correlation findings of Figure 1, and
are consistent with segments of the market possessing foreknowledge of the
Earnings Surprise and deploying it most extensively in the Prior Day.14
14 We also examined regression techniques with built-in variable selection. Applied to the
features of Table 4, LASSO (Least Absolute Shrinkage and Selection Operator) gradually
prunes every feature except Prior Day as we increase regularization.
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Figure 1: Rank Cross-Correlation Function of Earnings Surprise against Daily Abnormal
Returns at various lags (mean correlation of +1.6% denoted by the transversal line).

In Table 5 we examine the relevance of Prior Day Abnormal Returns across
quintiles of the S&P500 to assess the impact of market capitalization, and trace
its evolution over 4 equal periods of 5 years to compare samples of similar size
(N≈1600 per 5-year period in each quintile). Whilst fairly stable across the
index and through time, the correlation is more pronounced amongst smaller
companies (bottom quintile of Table 6), confirming that our data is in line
with prior Reg FD research such as Ahmed and Schneible (2007) and Gomes
et al. (2007).
As a final check on the correlation metric’s properties, we run similar,
separate correlation analyses on 10 recent years of data for some of the largest
European stocks – FTSE100 companies in the UK, CAC40 companies in France
and DAX30 companies in Germany (untabulated). While the most severe
sanction for leakage in the US is an SEC penalty, the same activity in each of
these European countries would be a criminal offence for which both a leaking
insider and a trading outsider can go to prison (e.g., Clarke, 2013). None of
these European markets provided evidence at the 0.001 significance level that
information about earnings is manifesting prematurely, further indicating that
the permissive regulatory setting in the US may have explanatory value for
the amount of observed leakage.
3.3

An Asymmetric Relationship between Earnings Announcements and
Stock Returns

The correlation between prior Abnormal Returns and Earnings Surprise is
specific to US stock markets, and spurs us to examine more closely the
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Table 4: t-statistics and associated p-values of the regression of Earnings Surprise on
Abnormal Returns at various lags.

Pre-Reg FD
Lag
Prior Day
ER Day -2
ER Day -3
ER Day -4
ER Day -5
ER Day -6
ER Day -7
ER Day -8
ER Day -9
ER Day -10
ER Day -11
ER Day -12
ER Day -13
ER Day -14
ER Day -15
ER Day -16
ER Day -17
ER Day -18
ER Day -19
ER Day -20

Post-Reg FD

t-stat

p-value

t-stat

p-value

5.5662
4.7756
3.1516
2.2508
2.9554
0.3869
1.3340
3.6728
0.3388
1.5781
1.9140
3.1397
1.7579
2.0774
−0.3662
−1.2047
1.1909
0.5767
1.7734
1.8173

<0.0001
<0.0001
0.0016
0.0244
0.0031
0.6989
0.1823
0.0002
0.7348
0.1146
0.0557
0.0017
0.0788
0.0378
0.7142
0.2284
0.2337
0.5642
0.0762
0.0692

5.4483
1.9854
1.7883
2.7127
4.6761
2.8648
2.0423
4.5948
1.5083
2.1716
4.3640
2.6192
2.2931
3.2357
2.7966
1.0759
−0.3403
0.9596
2.3196
−0.1499

<0.0001
0.0471
0.0737
0.0067
<0.0001
0.0042
0.0411
<0.0001
0.1315
0.0299
<0.0001
0.0088
0.0219
0.0012
0.0052
0.2820
0.7336
0.3373
0.0204
0.8809

S&P500’s response to earnings announcements in the post Reg-FD era. Applying Bayesian function learning, we generate a heatmap of ER Surprise as
a function Prior Day and Prior Week Abnormal Returns.15 The Earnings
Surprise rises almost monotonically with both Prior Day (x-axis) and Prior
Week (y-axis) Abnormal Returns (Figure 2), consistent with the results of
Table 2. Moreover, an asymmetry manifests in the function mapping: at the
lowest percentiles of Prior Week Abnormal Return (-7% and lower), Earnings
Surprise covaries much less with Prior Day Abnormal Return, and the Earnings Surprise is uniformly negative. Prior Day Abnormal Returns are most
informative on stocks that have exhibited a run-up in the preceding week. This
suggests informed trading activity on the day before earnings beats but not
ahead of major misses - either because managers do not selectively disclose
bad news to market participants, or because the participants themselves do
15 Formally, we are visualizing the mean function of a Gaussian Process mapping Prior
Day and Prior Week Abnormal Returns to the Earnings Surprise.

1st
2nd
3rd
4th
5th

Quintile

p-value

0.0160
0.0143
0.1458
0.0170
0.0003

+0.0646
+0.0690
+0.0414
+0.0698
+0.1110

+0.0126
+0.0583
−0.0083
+0.0286
+0.0699

Corr
0.5878
0.0128
0.7321
0.2276
0.0071

p-value
+0.1237
+0.0666
−0.0035
+0.0378
+0.0945

Corr

<0.0001
0.0023
0.8748
0.0817
<0.0001

p-value

2005–2009

Corr

Post-Reg FD

1995–1999

2000–2004

Pre-Reg FD

+0.0735
+0.0267
+0.0045
+0.0566
+0.0933

Corr

0.0009
0.2186
0.8378
0.0094
0.0002

p-value

2010–2014

Table 5: Rank Correlation between Prior Day Abnormal Return and Earnings Surprise tiered by S&P500 quintile, N≈1600 per period for
each quintile (Jan-95 to December-14).
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Figure 2: Earnings Surprise variation as a function of Prior Day Abnormal Return (x-axis)
and Prior Week Abnormal Return (y-axis). Earnings Surprise covaries positively with both
Prior Day Abnormal Return and Prior Week Abnormal Return, but for deeply negative
(-7% and below) Prior Week Abnormal Returns, the prior day ceases to be informative.

not (or in the case of long-only funds, can not) trade on information requiring
conspicuously-timed naked shorting to turn a profit.
3.4

SEC Enforcement Events

The SEC can engage in signaling to shape the risk perception of would-be
violators by showing a general interest in a particular activity (such as making
statements about its stance on an activity) and by taking and publishing
enforcement actions (Apel, 2013). To maximize the data available, we thus
include both the SEC’s statements surrounding the introduction of Reg FD
(Items A, B and C in Table 6 below),16 and its enforcement actions to enforce
Reg FD (Items 1-13 in Table 7 below).
Since Reg FD entered into force in October 2000, the SEC has taken action
in a total of 13 cases, one of which it chose to litigate in court and subsequently
lost. The remaining 12 actions were all settlements where the issuer and/or
the leaking insider agreed to cease-and-desist orders and, in seven of those
cases, to pay penalties. For Siebel Systems II, we use the date of the SEC’s
announcement that it was pressing charges and not the later date when the
court gave its verdict. This is because we are focused on actions by the SEC
aimed at creating deterrence.
16 These include the date the SEC first issued its proposal for Reg FD, the date the SEC
published the finalized regulation, and the date it entered into effect, since all three events
may lead to increased publicity of the SEC’s initiatives.
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Table 6: Reg FD Statements by the SEC.

ID
A
B
C

4
4.1

Announcement Date
December 20, 1999
August 15, 2000
October 23, 2000

Event
First Reg FD proposal
Final Reg FD published
Reg FD effective date

Results
The Deterrence Effect of SEC Enforcement

As noted in Section 3, we adopt the Spearman correlation between Prior Day
Abnormal Return and Earnings Surprise as our gauge of information leakage.
To test our H1, we evaluate leakage over two time frames: the 3 months directly
preceding each SEC enforcement action, and the 3 months directly following
it. If SEC enforcement actions affect the information environment, our leakage
metric should be different in the two periods: effective enforcement should
reduce insiders’ propensity to leak private information, lessening the alignment
between Prior Day Abnormal Return and Earnings Surprise. The results,
provided in Table 8, evidence a considerable but uneven drop in correlation: in
10 out of 14 distinct dates, our leakage metric drops after SEC action. Mean
leakage drops from 5.79% Spearman ρ in the three months prior to an SEC
announcement, to 2.03% in the three months after. We provide the histograms
and associated boxplot of the correlation distributions directly preceding and
following enforcement actions in Figure 3. The absence of overlap in the
boxplot notches provides evidence at the 95% confidence threshold that the
medians of the two distributions differ (Chambers et al., 1983), and supports
the hypothesis that Reg FD enforcement produces a statistically significant
drop in leakage.
We also measure how leakage behavior varies cross-sectionally (Table 9).
Tiering firms on the basis of Carhart factors (top 30% versus bottom 30%
of each metric), we find that leakage is more pronounced amongst high beta,
highly capitalised, low-momentum value stocks. The immediate impact of SEC
enforcement on leakage is sharpest amongst highly capitalised, momentumdriven stocks, and is relatively insensitive to market β and price-to-book
ratios.
4.2

Measuring Deterrence in Undisturbed Markets

Our second hypothesis for investigation is based on the SEC chairwoman’s
claim that insiders have “short memories”. We interpret this claim to mean
that, if the regulator does not enforce its rules with some regularity, potential

1
2
3
4
5
6
7
8
9
10
11
12
13

ID

Announcement
Date
November 25, 2002
November 25, 2002
November 25, 2002
September 9, 2003
June 29, 2004
September 16, 2004
March 24, 2005
September 25, 2007
September 24, 2009
March 9, 2010
October 21, 2010
November 22, 2011
September 6, 2013
Raytheon
Secure Computing
Siebel Systems I
Schering-Plough
Siebel Systems II
Senetek
Flowserve
EDS
ACL
Presstek
Office Depot
Fifth Third Bancorp
First Solar

Issuer

Issuer
Penalty
$0
$0
$250,000
$1,000,000
N/A
$0
$350,000
$0
$0
$400,000
$1,000,000
$0
$0

Insider
Penalty
$0
$0
$0
$50,000
N/A
$0
$50,000
$0
$25,000
$50,000
$100,000
$0
$50,000

Table 7: Reg FD Enforcement Actions by the SEC.

Violation
Date
February 2001
March 2002
November 2001
September-October 2002
Apr 2003
June-September 2003
November 2002
September 2002
June 2007
September 2006
June 2007
May 2011
September 2011
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A
B
C
1/2/3
4
5
6
7
8
9
10
11
12
13

ID

December 20, 1999
August 15, 2000
October 23, 2000
November 25, 2002
September 9, 2003
June 29, 2004
September 16, 2004
March 4, 2005
September 5, 2007
September 24, 2009
March 3, 2010
October 21, 2010
November 22, 2011
September 6, 2013
Mean

Announcement
Date
Proposed Reg FD
Published Reg FD
Reg FD into effect
Raytheon/Secure/Siebel
Schering-Plough
Siebel Systems 2
Senetek
Flowserve
EDS
ACL
Presstek
Office Depot
Fifth Third Bancorp
First Solar

Event / Company
Investigated
−0.65%
6.03%
5.73%
7.62%
6.54%
−1.02%
5.79%
7.04%
8.27%
13.29%
2.56%
9.10%
−1.21%
11.97%
5.79%

Spearman
ρ before
−3.05%
1.01%
−5.42%
3.27%
−1.91%
1.29%
10.72%
0.92%
6.34%
0.57%
9.49%
0.47%
1.31%
3.36%
2.03%

Spearman
ρ after

−2.40%
−5.02%
−11.15%
−4.35%
−8.45%
+2.31%
+4.93%
−6.12%
−1.93%
−12.72%
+6.93%
−8.63%
+2.52%
−8.61%
−3.76%

Impact

Table 8: Spearman ρ before and after each SEC enforcement action related to Reg FD. Highlighted are the events responsible for the
sharpest declines in inferred leakage.
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Figure 3: Histogram (Upper Panel) and corresponding Tukey boxplot (Lower Panel) for
the distribution of correlation in the 3 months directly preceding and directly following an
enforcement action. Whiskers cover 1.5 times the interquartile range.

wrongdoers will interpret the resulting inactivity as a reduced risk of apprehension and increase their production of wrongdoing. We thus conjecture that
SEC enforcement actions that take place after a significant period of inactivity
will have a particularly notable deterrent effect on leakage.
We measure the time period preceding each SEC action in Table 10, and
select for further study those events preceded by SEC inactivity above the
mean SEC inactivity (422 days).17 This offers an arguably distinctive cluster
of enforcement actions to study, since it divides our sample at the point of the
largest difference in days between any two events, to include the First Solar
17 We

measure the period of SEC inactivity preceding the proposal of Reg FD as starting
at the date of the Supreme Court’s decision in US v. O’Hagan (June 25, 1997), since this
was the most recent preceding event relating to questions of leakage. As events 1, 2 and 3
were announced on the same day, they are counted as a single Reg FD event for the purposes
of calculating the mean inactivity.
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Table 9: Mean inferred leakage and deterrence effect (impact, as defined in Table 8) as a
function of Carhart factors.

Carhart Factor

Inferred Leakage

Deterrence Effect

Baseline

4.86%

7.85%

High β
Low β

5.40%
2.81%

12.90%
12.88%

Big
Small

6.08%
4.06%

19.62%
10.91%

High P/B
Low P/B

3.17%
5.25%

12.32%
12.59%

High Momentum
Low Momentum

2.40%
5.01%

15.30%
7.88%

Table 10: Time elapsed since last event for each SEC enforcement action under Reg FD. We
highlight in gray the events following an inactive period above the mean inactivity of 422
days.

ID
A
B
C
1/2/3
4
5
6
7
8
9
10
11
12
13

Announcement
Date

Event / Company
Investigated

Preceding SEC
Inactivity

December 20, 1999
August 15, 2000
October 23, 2000
November 25, 2002
September 9, 2003
June 29, 2004
September 16, 2004
March 4, 2005
September 5, 2007
September 24, 2009
March 3, 2010
October 21, 2010
November 22, 2011
September 6, 2013

Proposed Reg FD
Published Reg FD
Reg FD into effect
Raytheon/Secure/Siebel Systems
Schering-Plough
Siebel Systems 2
Senetek
Flowserve
EDS
ACL
Presstek
Office Depot
Fifth Third Bancorp
First Solar

903
239
69
763
288
294
79
169
915
750
160
232
397
654

announcement (preceded by 654 days of SEC inactivity) and exclude Fifth
Third Bancorp (397 days).
We find evidence that enforcement undertaken after long periods of regulatory inactivity lead to the most reliable drops in insider leakage. In Figure 4
we follow the time series of Spearman correlation between Prior Day Abnormal
Return and Earnings Surprise, batched by year. Circles in Figure 4 denote
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Figure 4: Rank correlation between Prior Day Abnormal Returns and Earnings Surprise on
the S&P500 as a function of time, aggregated by year.

SEC actions following lengthy periods of inactivity (events A, 1/2/3, 8, 9 and
13 per Table 10), and each constitutes a local peak in estimated leakage. Long
periods of SEC inactivity systematically produce local maxima in leakage:
insiders’ memories (and thus the deterrence effect) of SEC enforcement actions
appear to fade over time. This suggests that the SEC chairwoman’s remarks
that we quoted at the beginning of this paper were correctly founded. We
would, however, argue that these findings should be interpreted as evidencing
rational calculations by insiders as to the SEC’s enforcement activity rather
than insider memory loss.
4.3

The Effect of SEC Escalations

Our third hypothesis is that SEC escalations in sanctioning will cause insiders
to immediately adjust upwards their expected costs of engaging in leakage,
producing a notable reduction in leakage. To test it, we review the SEC’s
enforcement actions in Tables 6 and 7 to determine when the SEC escalated
its sanctioning powers. We categorize the following SEC actions as escalations:
• The proposal of Reg FD in December 1999, since it signalled the SEC’s
intentions to actively intervene to reduce information leakage in the
market. (event A)
• The Schering-Plough settlement in September 2003, which was the first
time the SEC fined a corporate insider under Reg FD. (event 4)
• The Office Depot action in October 2010, the first (and still only) time
that the SEC required that the insiders responsible for the leak were not
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Figure 5: Spearman correlation between Prior Day Abnormal Returns and Earnings Surprise
on the S&P500 as a function of time, aggregated by year (Upper Panel), and annual difference
in correlation (Lower Panel). SEC escalation events (as defined in Section 4.3) denoted by
transversal lines.

permitted to seek reimbursement from their employer of the fines they
had to pay. (event 11)
These three cases all indicated clear SEC intent (through action) to increase
the expected cost of insider leakage, which would be expected to increase
deterrence.
Notably, the correlation measure that we use as an estimate of information
leakage only dips below 2% three times in the entire time series, each time
in the aftermath of an SEC escalation. Escalations are also associated with
steep annual declines in leakage (circled in Figure 5). The SEC escalation in
Office Depot, which required insiders to pay their fines out of personal (not
corporate) funds, is associated with the only instance where our leakage metric
turned negative. Similarly to Cohen et al. (2012), who find evidence that
insiders who trade opportunistically in their own stock reduce their activity
after the SEC releases news about insider trading prosecutions, this finding
may represent the selective disclosure analogue: insiders reducing their leakage
activity after SEC escalations.
4.4

The Memory of Enforcement

To evaluate the persistence of SEC enforcement, we compare the unconditional distribution of the Spearman correlation time series with its conditional
counterpart, conditioned on observing an SEC escalation in the preceding N
quarters. If the SEC escalations are effective, conditioning on them should sig-
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Figure 6: Empirical cumulative distribution functions of unconditional correlation and
correlation conditioned on SEC escalation in the preceding N =10 quarters.
1
nificantly alter the distribution. Denoting by {ρN nt=1
} the subset of quarterly
Spearman correlations conditioned on SEC escalations in the last N quarters
2
and {ρnt=1
} the full set of quarterly Spearman correlations over the 20-year window, we can compute their empirical cumulative distribution functions FN (z)
and F (z). The two-sample Kolmogorov-Smirnov (K-S) test evaluates the
null hypothesis that the distributions generating both samples have identical
cumulative distribution functions, by evaluating the K-S statistic:

1/2
n1 n2
γN =
sup |FN (z) − F (z)|
(3)
n1 + n2
−∞<z<∞

The limiting distribution of γN provides percentile thresholds above which
we reject the null hypothesis. When this occurs, we can infer that the information environment has been altered for N quarters. As an example of
this approach, we provide the empirical cumulative distribution functions of
both unconditional correlation and correlation conditioned on SEC escalations
within the past N = 10 quarters in Figure 6. The supremum of the vertical gap between the two distributions is substantial, providing evidence of a
statistically significant change in market behavior for 10 quarters after SEC
escalations.
In Figure 7 we provide the p-values associated with γN for 1 ≤ N ≤ 16.
Our first observation is that SEC escalation produces an instantaneous and
measurable deterrent effect: the conditional and unconditional distributions
differ significantly for all N ≤ 10, suggesting that the market’s behavior vis-avis earnings announcements is altered for up to 30 months but no further. This
provides an upper bound on the market’s memory of SEC escalation: past the
30-month mark, the distributions become statistically indistinguishable.
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Figure 7: Significance of the Kolmogorov-Smirnov test statistic γN as a function of the
number of quarters N . The horizontal line traces the 5% significance threshold.

Figure 8: Histogram (Upper Panel) and corresponding Tukey boxplot (Lower Panel) for
the distribution of correlation, conditioned on an SEC escalation in the past 8 quarters (in
green) vs. the unconditional distribution (in red). Whiskers cover 1.5 times the interquartile
range.
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Figure 9: Prior Day Abnormal Returns from informed trading on the S&P500 as a function
of time, aggregated by year. As with Figure 5, the time series of Prior Day Abnormal
Returns shows two noticeable declines coinciding with SEC escalations A and 11 (denoted
by transversal green lines).

By measuring the p-value associated with each γN , we can identify the
number of quarters N over which the information environment is most heavily
affected. The distributional gap, as measured by the significance of the K-S
test statistic, is maximized for N = 8. By our best estimate, the deterrent
effect of SEC escalations under Reg FD lasts on average 24 months.
We provide the histograms of the conditional and unconditional correlation
distributions and associated boxplot (Figure 8) for N = 8. The conditional
distribution presents periods of muted aberrant activity, in contrast to the
more elevated unconditional baseline. The distributions are indeed discernibly
different: the median correlation in periods following SEC escalation is slightly
negative (−0.8%), a significant divergence from the 4.8% median observed in
the unconditional baseline. The absence of overlap in boxplot notches supports
the belief that the medians of the two distributions are statistically different.
We interpret this evidence as supportive of the former SEC chairwoman’s claim
that public enforcement is required on a regular basis to deter misbehavior.
4.5

Abnormal Returns available to the Informed Trader

We measure the economic impact of enforcement by tracking the Abnormal
Returns available to an informed trader betting on the Prior Day Return
with foreknowledge of the polarity of each Earnings Surprise (Figure 9). An
informed strategy would consist of earning the stock’s Abnormal Returns for
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Figure 10: Histogram (Upper Panel) and corresponding Tukey boxplot (Lower Panel) for
the distribution of Prior Day Abnormal Returns from informed trading, conditioned on an
SEC escalation in the past 8 quarters (in green) vs. the unconditional distribution (in red).
Whiskers cover 1.5 times the interquartile range.

the day before ER if the surprise is positive, and shorting the stock’s Abnormal
Returns for the day before ER if the surprise is negative. Such trading yields
systematically positive returns, but is significantly less profitable in the direct
aftermath of major enforcement events (Prior Day Abnormal Returns of 0.12%
in undisturbed markets vs 0.06% on average in the 8 quarters following an
SEC escalation, Figure 10).
5

Summary and Discussion

We contribute to the debate on the effects of public enforcement in the US
capital markets by studying how SEC enforcement actions of its Regulation Fair
Disclosure affects insiders’ information leakage. We find that SEC enforcement
has a significant and immediate deterrent effect on insider leakage. This finding
is new to the literature, since prior studies have used SEC resource data to
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proxy for enforcement intensity rather than actual enforcement actions. We
also find evidence that enforcement actions undertaken after long periods of
SEC inactivity have a more significant effect on leakage. This is consistent
with theory predicting that insiders gauge the likelihood of apprehension by
studying the regulator’s activity levels, increasing leakage when it perceives
the regulator to be inactive and decreasing leakage when the regulator is active.
We also study the effect of SEC escalations – those occurrences when the
SEC decided to deploy stronger sanctions for Reg FD violations than it ever
had previously. We find evidence that escalations had a particularly notable
deterrent effect on leakage and changed leakage behavior for approximately
24 months.
Our findings, which offer a more dynamic evaluation of the effectiveness of
Reg FD than the previous literature, signify the importance of recurring interventions by capital market regulators for maintained deterrence of undesirable
behavior. They also corroborate the claim by the former SEC chairwoman
that insiders have “short memories”.
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