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We investigate the relation between a country’s first-time enforcement of insider trading

laws and stock price informativeness using data from 48 countries over 1980–2003. Enforce-

ment of insider trading laws improves price informativeness, as measured by firm-specific

stock return variation, but this increase is concentrated in developed markets. In emerging

market countries, price informativeness changes insignificantly after the enforcement, as

the important contribution of insiders in impounding information into stock prices largely

disappears. The enforcement does not achieve the goal of improving price informativeness

in countries with poor legal institutions. It does turn some private information into public

information, thereby reducing the cost of equity in emerging markets. (JEL G14, G38)

The costs and benefits of insider trading and the need for regulation are an

ongoing question in the finance literature. One view is that insider trading makes

an important contribution with regard to the timely and accurate incorporation

of information into stock prices. That is, insider trading contributes to more

informative stock prices, in that prices actually reflect the firm’s true value

(Manne, 1966; Carlton and Fischel, 1983).

An opposite view theorizes that insider trading crowds out information col-

lection by outside investors by limiting the gains available to outside investors

(Fishman and Hagerty, 1992). Market professionals devote fewer resources to

collecting information once they know there is a high probability of trading

with insiders who have superior knowledge. If the crowding-out effect (deter-

ring others from obtaining information) dominates, insider trading can actually

make stock prices informationally less efficient. Critics of insider trading also

suggest that by increasing information asymmetries, insider trading discour-

ages investment (Ausubel, 1990), depresses stock market participationand gives
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rise to additional adverse selection problems and inefficient corporate behavior

(Manove, 1989).

We address this question by investigating the impact of a country’s first-time

enforcement of insider trading laws on stock price informativeness around the

world. The sample includes 48 countries, and the period is 1980–2003, when

many countries started to enforce laws restricting insider trading. This sample

allows us to explore a broad cross-section of countries, as well as the time

series dynamics of price informativeness.

Our hypothesis is that stock prices become more informative after an ini-

tial enforcement of insider trading laws. Different types of informed market

participants can make different contributions to information collection and

incorporation of information into stock prices. We analyze the roles of the var-

ious market participants by exploring variations in countries’ information and

institutional environments.

There is empirical evidence that the enforcement of insider trading laws sig-

nificantly reduces the country-level cost of equity (Bhattacharya and Daouk,

2002). The particular way that the enforcement of insider trading laws con-

tributes to a reduction in the cost of capital remains an open issue. To date,

there is little direct evidence on the relation between a firm’s information envi-

ronment and insider trading laws.

Bushman, Piotroski, and Smith (2005) document an increase in analyst cov-

erage following first-time enforcement of insider trading restrictions, especially

in emerging markets. While this evidence suggests a positive link between the

information environment and insider trading law enforcement, the association

is not clear-cut. Easley, O’Hara, and Paperman (1998) argue that analyst ac-

tivity is not a good proxy for information-based trading because analysts are

“showcasing devices” and do not have significant firm-specific information. In

findings that are consistent with no firm-specific information in analyst activ-

ities, Piotroski and Roulstone (2004) and Chan and Hameed (2006) indicate

that greater analyst coverage is associated with lower stock price informative-

ness. One implication of these results is that the quality of an information

environment cannot be inferred just by looking at analyst coverage.

We add to the literature by testing whether first-time enforcement of insider

trading laws is, in fact, consistent with the hypothesis of an improvement in

stock price informativeness. We use firm-specific stock return variation (as a

fraction of total variation) as the main metric for stock price informativeness,

and confirm the findings using alternative metrics. French and Roll (1986)

and Roll (1988) show that a significant portion of stock return variation is

not explained by market movements and is unrelated to public announcements.

They suggest that firm-specific return variation measures the rate of information

incorporation into prices via trading. Accordingly, high firm-specific return

variation indicates that the stock price is tracking its fundamental value more

closely, and stock markets are more efficient. This line of reasoning is in

the tradition of Grossman and Stiglitz (1980), who predict that improving the
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cost-benefit trade-off on private information collection leads to more extensive

informed trading and to more informative pricing.1

Jin and Myers (2006) develop a theory linking management opportunism,

transparency, and firm-specific return variation that supports this interpretation.

They argue that transparency prevents insiders from hiding bad news (which

smooths returns but requires that insiders absorb bad-news costs), allowing for

unimpeded firm-specific return variation.

Recent empirical evidence supports this informational interpretation of firm-

specific return variation. High levels of firm-specific return variation are as-

sociated with more efficient capital allocation; US industry-level evidence is

provided by Durnev, Morck, and Yeung (2004) and Chen, Goldstein, and Jiang

(2006) and international evidence by Wurgler (2000). Furthermore, US indus-

tries with high levels of firm-specific return variation have stock prices that are

more informative about future earnings (Durnev et al., 2003). Cross-country

patterns of firm-specific return variation correspond to likely patterns of price

informativeness. Morck, Yeung, and Yu (2000) find low firm-specific return

variation in emerging markets but high firm-specific stock return variation in

developed markets. In addition, low levels of firm-specific return variation are

explained by minimal shareholder protection and corporate opaqueness (Jin

and Myers, 2006).

Our panel evidence suggests greater firm-specific return variation after the

enforcement of insider trading laws. Event study analysis also provides evi-

dence of an increase in firm-specific return variation around the enforcement

date. This is consistent with the idea that insider trading can in fact crowd

out information collection and constrain informed trading by outside investors.

When insiders are barred from trading, stock price informativeness improves,

as more agents are now willing to invest resources to learn about the firm.

While these findings support a hypothesis that the lower cost of information

leads to more informed trading, and hence more informative stock prices, this

is not the entire story.

Contrary to the evidence found in developed markets, our results show that

enforcement of insider trading laws in emerging markets is associated with an

insignificant change (or even a reduction) in firm-specific return variation. Our

evidence suggests that, in developed markets, insider trading is not significantly

related to price discovery, but in emerging markets it has a very important

role. That is, insider trading contributes differently to the incorporation of

information into stock prices in developed and emerging markets.

In results consistent with our findings, Chakravarty and McConnell (1999)

find that in the United States the effect of insider trades on stocks prices does

not differ from the effect of noninsider trades, while Bhattacharya, Daouk,

1 The Grossman and Stiglitz (1980) argument suggests that in a market with many risky stocks, the ones with
cheaper information about their fundamental values are more attractive to traders. Accordingly, traders acquire
more information about these stocks and their prices are more volatile and more informative than the prices of
stocks with more costly information.
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and Kehr (2000) report that insider trades do indeed influence stock prices in

Mexico, causing them to fully incorporate firm-specific information before it

is released publicly.

Our results show that the enforcement of insider trading laws affects price in-

formativeness differently, depending on a country’s infrastructure. The positive

response of price informativeness to the enforcement of insider trading laws

is concentrated in countries with a strong macro infrastructure in terms of the

efficiency of the judicial system, investor protection, and financial reporting. In

countries with weaker infrastructure and where insider trading plays an impor-

tant role in the incorporation of information into stock prices, other informed

market participants, such as analysts, cannot make up for the information lost

with the disappearance of insider trading, so there is no improvement in overall

stock price informativeness.

The informational interpretation of firm-specific return variation, however,

is not without controversy. Limits to arbitrage, pricing errors, and noise also

result in volatility. So, we further support our conclusions using other measures

of price informativeness. We find that the enforcement of insider trading laws is

similarly related to the measure of information flow of Llorente et al. (2002) and

that stock prices convey more information about future earnings when insider

trading laws are enforced in developed markets (but not in emerging markets).

We also run a simulation that shows firm-specific stock return variation is

higher when a return shock is timely incorporated into stock prices, which is

more likely to occur upon initial enforcement. There is less firm-specific return

variation when a return shock is smoothed out over time.

In a final piece of evidence, we investigate the relation between the cost

of equity and enforcement and information. There is a negative relation be-

tween the cost of equity and enforcement, which is consistent with the findings

reported in Bhattacharya and Daouk (2002). Furthermore, we find that more

informative stock prices, as measured by firm-specific return variation, re-

duce the cost of equity by reducing the risk for the uninformed investor. The

effect of stock price informativeness helps to explain in part the decline in

the cost of equity that is associated with the enforcement of insider trading

laws.

An important issue is how to reconcile our evidence that stock price informa-

tiveness does not improve in emerging markets, while Bhattacharya and Daouk

(2002) find that the cost of equity declines significantly in these very same

countries. Easley and O’Hara (2004) hypothesize that it is not only the quantity

of information that affects the cost of capital but also its quality, in particular

the distribution between public and private information. In their setting, the

cost of capital is an increasing function of private information.

We provide evidence consistent with the Easley and O’Hara (2004) model

prediction using the proportion of zero returns (Lesmond, Ogden, and Trzcinka,

1999) as a measure of the probability of informed trading. We find a positive

relation between the cost of equity and the proportion of zero returns. In
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addition, we find a lower proportion of zero returns around the enforcement of

insider trading laws in emerging markets.

These results provide a way to reconcile our finding that the enforcement of

insider trading laws does not improve stock price informativeness in emerging

markets, with the reduction in the cost of equity documented in Bhattacharya

and Daouk (2002). The effect of the enforcement is to turn some of the private

information into public information, thereby reducing the adverse selection

problem of uninformed investors trading with informed investors and, con-

sequently, the risk premium required by uninformed investors in emerging

markets. Overall, enforcement in emerging markets seems to affect primarily

the quality of information, but not the quantity of information.

One implication of our findings is that simply transporting rules from one

economic environment to another can be unfruitful (Ball, 2001). Implementing

and enforcing insider trading laws, without complementary changes in country

infrastructure, can actually have some side effects. To achieve an improved

overall information environment and most effectively lower the cost of capital,

regulators must complement insider trading restrictions with other policy ini-

tiatives to encourage investment in the production of information and minimize

crowding-out effects.

The remainder of the paper is organized as follows. Section 1 describes the

measures of firm-specific stock return variation and the data. Section 2 presents

our core evidence on the relation between first-time enforcement of insider

trading laws and stock price informativeness. Section 3 provides supporting

evidence using alternative measures of stock price informativeness, and robust-

ness checks. Section 4 studies the relation between the cost of equity and the

enforcement and information. Section 5 concludes.

1. Data and Methodology

We first describe the measures of stock price informativeness, the data sources,

the sample construction, and the country-level control variables used in the

analysis.

1.1 Firm-specific stock return variation

Our central dependent variable is firm-specific stock return variation (or id-

iosyncratic risk) for each country. Stock return innovations linked to common

factors or market returns are the source of systematic risk. Idiosyncratic risk

results from innovations that are specific to a stock. Our strategy to measure

these risks is based on a regression of equity returns on the returns of the market

factors.

In the market model, for each firm-year, the projection of a stock’s excess

return on the market is

r j,t = α j + β jrm,t + e j,t = α j +
σ jm

σ2
m

rm,t + e j,t , (1)
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with E(e j,t ) = Cov(rm,t , e j,t ) = 0; where r j,t is the return of stock j in month

t in excess of the risk-free rate; rm,t is the value-weighted excess local market

return rm,t =
∑

j w j,tr j,t , where w j,t is the weight of firm j in month t ; σ jm =
Cov(r j,t , rm,t ); and σ2

m = Var(rm,t ). Firm-specific return variation is estimated

for each firm-year as

σ2
je = σ2

j −
σ2

jm

σ2
m

. (2)

We also calculate our measure of firm-specific return variation using a two-

factor international model, as in Morck, Yeung, and Yu (2000), to include both

the local and US market index returns:

r j,t = α j + β1 jrm,t + β2 jrU S,t + e j,t , (3)

with Cov(rm,t , e j,t ) = Cov(rU S,t , e j,t ) = 0.2 The firm-specific return variation

is estimated as

σ̂2
je = σ̂2

j − ĈT
j F V̂ −1

F Ĉ j F , (4)

with rF,t = {rm,t , rU S,t } as the vector of excess factor returns; where C j F =
Cov(r j,t , rF,t ) is the vector of covariances of stock j returns with the factors;

and VF = Cov(r T
F,t , rF,t ) is the factor variance-covariance matrix.

From the absolute firm-specific return variation, σ2
je, we compute the relative

firm-specific return variation, that is, the ratio of idiosyncratic volatility to total

volatility, σ2
je/σ

2
j . This is precisely 1 − R2

j of Equations (1) or (3). Given the

bounded nature of R2, we conduct our tests using a logistic transformation of

1 − R2
j :

� j = log

(
1 − R2

j

R2
j

)
= log

(
σ2

je

σ2
j − σ2

je

)
. (5)

Thus, our dependent variable � j measures firm-specific stock return variation

relative to marketwide variation, or lack of synchronicity with the market. One

reason we scale firm-specific stock return variation by the total variation in

returns is that firms in some countries are more subject to economy-wide shocks

than others, and firm-specific events can be correspondingly more intense. We

also do this for comparability with other research, such as Morck, Yeung, and

Yu (2000).

1.2 Alternative measures of stock price informativeness

To substantiate our informational interpretation of the relation between the

initial enforcement of insider trading laws and firm-specific return variation,

2 When we check this specification by using the world market index instead of the US market index, the primary
results are unchanged.

6



Insider Trading Laws and Stock Price Informativeness

we also test for this relation using alternative dependent variables that measure

the level of information incorporated into stock prices.

We use an information measure suggested by Llorente et al. (2002),

which is based on stock return autocorrelation conditional on trading vol-

ume. To construct the measure for each firm-year, we estimate the time series

regression

r j,t = α j + γ jr j,t−1 + θ jr j,t−1V j,t−1 + e j,t , (6)

using weekly stock return and volume data; where V j,t is log turnover detrended

by subtracting a 26-week moving average. The amount of information-based

trading is given by the regression coefficient θ j on the interaction variable. With

this procedure, we have one observation of θ for each firm-year. Higher values

of this variable indicate more information-based trading (as opposed to noise

or liquidity trading). The intuition is that in periods of high volume, stocks

with a high degree of information-based trading tend to display positive return

autocorrelation.

We also confirm our interpretation of firm-specific return variation as a

measure of stock price informativeness by considering the relation between an

initial enforcement action and a measure of the extent to which stock prices

incorporate information about future earnings. If firm-specific return variation

reflects the incorporation of information about fundamentals into stock prices,

then stock prices incorporate more information about future earnings. If firm-

specific return variation reflects noise trading, however, such variation indicates

stock prices are deviating from fundamental values, and consequently, stock

prices incorporate little information about future earnings.

Following Durnev et al. (2003), we compute the future earnings return coef-

ficient (FERC), which is given by the sum of the coefficients
∑2

τ=1 bτ on future

changes in earnings in the regression

r j,t = a0 + b0�E j,t +
2∑

τ=1

bτ�E j,t+τ +
2∑

τ=1

dτr j,t+τ + ǫ j,t , (7)

where r j,t is the annual stock return of stock j , and �E j,t is the annual change

in net income before extraordinary items divided by the previous year’s stock

market capitalization. For each year around the enforcement date, we estimate

the cross-sectional regression (7) in each country (with at least 10 firms).

1.3 Data description

The stock price and financial data for our study come from Datastream and

Worldscope. Our sample begins with all companies in the Worldscope database

from 1980 to 2003. We use this sample to construct our country-level measure

of firm-specific stock return variation and other country-level control variables.
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In our total of 48 countries, 24 are developed markets and 24 are emerging

markets.

Annual relative firm-specific stock return variation estimates over 1980–2003

are first calculated using the two-factor international model and monthly excess

returns denominated in US dollars for each stock. We use monthly returns

(instead of weekly or daily returns) to avoid the bias induced by nonsynchronous

trading that is particularly prominent in emerging markets. Excess returns in

US dollars are the differences between returns for each month t and the risk-

free rate (the three-month US Treasury-bill rate of return at the end of the prior

month t − 1). Individual equity returns and country index returns come from

Datastream, and US T-bill return data come from the Center for Research in

Security Prices (CRSP).

We examine the robustness of our results using alternative estimators of

the firm-specific return variation. The results are robust to the measure of

firm-specific return variation in terms of frequency of returns (weekly in-

stead of monthly), currency of returns (local currency instead of US dollars),

sample period, asset pricing model (local market model instead of two-factor

international model), and Scholes and Williams (1977) or French, Schwert,

and Stambaugh (1987) adjustment for serial and cross-serial correlation in

returns.

We eliminate firms with negative sales in a particular year and with total

assets of under $100 million to make firms across countries more comparable.

Results for regressions using all firms or firms with total assets of $10 million

or more are similar. An additional filter is applied in the calculation of firm-

specific return variation estimates. For each year t , firm-specific return variation

is calculated for a stock only if the Datastream monthly file provides valid

returns in every month of a year. We thus exclude the years a stock enters and

leaves the sample. To avoid drawing spurious inferences from extreme values,

we winsorize observations in the bottom 1% and top 1% of the individual

firm-specific return variation distribution.

To conduct our country-level study, we aggregate � j across firms for each

country in each year. We use the median � j as the main dependent variable.

Equally weighted or value-weighted averages of � j for each country produce

similar results.

Table 1 reports summary statistics of annual country-level relative firm-

specific return variation (σ2
e/σ

2) and its logistic transformation (�) estimated

from a two-factor international model with US dollar-denominated monthly

returns for each country. Panel A reports averages for developed markets and

Panel B for emerging markets. There are a total of 821 country-year observa-

tions in 48 countries, with average relative firm-specific return variation across

all countries of 0.561. The average relative firm-specific return variation varies

widely across countries, from a minimum of 0.274 in Sri Lanka to a maximum

of 0.807 in the United States. As expected, relative firm-specific return variation

is 5.6% higher in developed markets than in emerging markets.
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1.4 Country-level control variables

The focus of our country-level study is the date of a country’s first enforcement

of insider trading laws. We construct a dummy variable, ENFORCE, that takes

the value one in the year of the country’s first insider trading enforcement case

and thereafter, and zero otherwise. The source of the first enforcement dates is

Bhattacharya and Daouk (2002), and the years are reported in Table 1. Insider

trading laws have been enforced for 35 countries in our sample (19 developed

markets and 16 emerging markets). This represents 72.9% of the countries in

the sample (76.2% in terms of country-year observations).3

We use several country-level variables as controls in the firm-specific return

variation regressions. Following Morck, Yeung, and Yu (2000), to capture the

extent to which a country’s government respects private property rights, we

construct a good government index (GOOD) as the sum of three indexes from

La Porta et al. (1998), each ranging from 0 to 10. These indexes measure

(1) government corruption, (2) the risk of the government’s expropriation of

private property, and (3) the risk that the government will repudiate contracts.

Low values for each index indicate less respect for private property.

We include other country-level variables that are applied in Morck, Yeung,

and Yu (2000). The first is the logarithm of a country’s gross domestic prod-

uct per capita in US dollars to proxy for the level of economic development

(GDP). Our source is the World Bank WDI database. The other variables are:

number of stocks, given by the logarithm of the number of listed firms in each

country (NSTOCK); the industry-level Herfindahl index (IHERF) as a measure

of industrial concentration, calculated using two-digit SIC industry sales for

each country in each year; the firm-level Herfindahl index (FHERF) as a proxy

for degree of firm concentration, calculated using firm sales for each country in

each year; the volatility of economic growth as measured by the sample vari-

ance of the annual GDP per capita growth using a five-year moving window

(VGDP); and country size measured by the logarithm of its geographic size in

square kilometers (SIZE).

The disclosure score (DISC) proxies for the country-level accounting trans-

parency, as suggested in Jin and Myers (2006). They find that low levels of

corporate disclosure (high opaqueness) are associated with low firm-specific

return variation. The source of the disclosure score is the World Economic

Forum Global Competitiveness Reports (GCR) for the years 1999 and 2000.

We also consider the official stock market liberalization date as an additional

country-level control. The source of the liberalization dates is Bekaert, Harvey,

and Lundblad (2005). Use of the liberalization dummy variable as a control in

the firm-specific return variation regression is motivated by the work of Li et al.

3 Bhattacharya and Daouk (2005) show that the cost of equity actually rises when a country introduces an insider
trading law but does not enforce it, particularly in emerging markets. In developed markets, the mere enactment
of an insider trading law seems to be effective in deterring insider activities (Ackerman and Maug, 2006). Results
(not tabulated here) using the introduction of insider trading laws confirm our finding of an improvement in stock
price informativeness in developed markets.
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(2004) (LIB equals one in the year of the liberalization and thereafter, and zero

otherwise). Li et al. (2004) find that firm-specific return variation in a country

increases with its openness to foreign equity investment.

Additional country-level control variables are used in some tests. RULE is

the rule-of-law index, which is an assessment of the efficiency of a legal system.

This index is produced by the rating agency International Country Risk, and

ranges from 0 to 10, with lower scores for countries that rank lower in the

quality of the legal enforcement of rights.

To control and test for the effects of analyst activity, we use data from the

historical IBES database for 1987–2003. As in Bushman, Piotroski, and Smith

(2005), we calculate the number of analysts covering a firm in each year of

our sample assuming that any firm not included in IBES in a given year has no

analyst coverage in that year. The country-level measure of analyst coverage is

the logarithm of one plus the median number of analysts across firms in each

country-year (ANA).

Table 1 reports summary statistics of the control variables by country.

2. Relation Between Enforcement and Firm-Specific Stock Return Variation

We test whether the enforcement of insider trading laws improves stock price

informativeness. First, we present panel regression evidence on the relation be-

tween enforcement and firm-specific stock return variation. Then we investigate

the role of country infrastructure in explaining the relation between enforcement

and firm-specific return variation. Finally, we present event-study evidence on

the relation between enforcement and firm-specific return variation.

2.1 Panel regression results

We investigate whether enforcement of insider trading laws is associated with

significant changes in the information environment, as measured by the firm-

specific stock return variation. To control for other factors besides enforcement

that are also likely to be related to the cross-section of firm-specific return vari-

ation, we estimate the annual time-series cross-sectional regression equation:

�i,t = b0 + b1ENFORCEi,t + b11EMERGEi,t

+ b12ENFORCEi,t × EMERGEi,t + b2GOODi,t + b3GDPi,t

+ b4NSTOCKi,t + b5IHERFi,t + b6FHERFi,t + b7VGDPi,t

+ b8SIZEi,t + b9DISCi,t + b10LIBi,t + ǫi,t , (8)

where �i,t is the logistic transformed relative firm-specific return variation of

country i in year t . ENFORCE is a dummy variable that takes the value of one

in the year of the country’s first insider trading enforcement case and thereafter,

and zero otherwise; EMERGE is an emerging market dummy variable; GOOD

is the good government index; GDP is the logarithm of a country’s GDP per

capita in US dollars in a given year; NSTOCK is the logarithm of the number of

13
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listed firms in each country in a given year; IHERF is the industry Herfindahl

index; FHERF is the firm Herfindahl index; VGDP is the variance of the annual

GDP per capita growth; SIZE is the logarithm of its geographic size in square

kilometers; DISC is the country disclosure score; and LIB is a liberalization

dummy.

The research on the relation of enforcement and the information environment

(measured by analyst coverage) finds different results in developed markets

and emerging markets. Bushman, Piotroski, and Smith (2005) find increased

analyst activities following the enforcement of insider trading laws, but this

increase is concentrated in emerging markets. To test for a differential response

to insider trading laws enforcement across developed and emerging markets,

we include an interaction variable (ENFORCE × EMERGE), which equals one

for an emerging market that enforces insider trading laws in a given year and

thereafter, and zero otherwise.

Table 2 reports the coefficient estimates for the sample of all countries. To ex-

amine the relation between the firm-specific return variation and enforcement,

we estimate variants of our basic regression Equation (8). The first column

is estimated by ordinary least squares (OLS), pooling all observations, and

imposing the restriction b12 = 0 (i.e., there is a common effect in developed

and emerging markets). The ENFORCE dummy coefficient is 0.3370 with a

t-statistic of 6.21. This result suggests that countries that enforce insider trading

laws have significantly higher levels of stock price informativeness. By improv-

ing the information environment, namely, restricting insider trading, there is

reduced information asymmetry between market participants, and overall par-

ticipation and information collection in the stock market increases.

Column (2) of Table 2 reports estimates of Equation (8) by OLS but allows

for a differential reaction in developed and emerging markets. In this estimation,

the coefficient on ENFORCE (b1) represents the change in firm-specific stock

return variation associated with the initial enforcement of insider trading laws in

developed markets; the coefficient on ENFORCE plus the interaction coefficient

on ENFORCE × EMERGE is the change in emerging markets (b1 + b12).

The interaction coefficient (b12) thus measures the differential responses of

emerging markets and developed markets.

The estimates indicate that firm-specific return variation is significantly more

sensitive to enforcement in developed markets, as shown by the ENFORCE

coefficient in column (2) of Table 2. The ENFORCE coefficient is 0.5224 with

a t-statistic of 7.77. Enforcement in emerging markets is less influential than

in developed markets, as reflected by the negative and significant coefficient

on the interaction variable, ENFORCE × EMERGE, which is −0.4957 with

a t-statistic of −4.54. Overall, enforcement has an insignificant effect on the

emerging markets’ firm-specific return variation (b1 + b12).

Prior research has linked firm-specific return variation to country factors.

Therefore, columns (3)–(6) of Table 2 report estimates of the basic equation

using alternatively country fixed and random effects. The inclusion of country

14
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fixed or random effects should control for country-level differences, both in

firm-specific return variation and in the control variables. Inclusion of country

effects has no significant impact on the economic and statistical significance

of the relation between firm-specific return variation and enforcement. The

consistent result is a significant and positive relation between enforcement and

firm-specific return variation in developed markets and an insignificant relation

in emerging markets.

Finally, we also consider country-level variables that explain the cross-

country variation in firm-specific return variation as described earlier. Columns

(7)–(10) of Table 2 estimate Equation (8) using random effects and country-

level variables that are known to be correlated with the firm-specific return

variation.

The results confirm a positive relation between firm-specific return varia-

tion and enforcement in developed markets and an asymmetric sensitivity in

emerging markets. The ENFORCE coefficient estimates range from 0.2396 to

0.2425 when we include the interaction variable (ENFORCE × EMERGE),

both are strongly significant. The interaction between enforcement and emerg-

ing markets remains negative and strongly significant; ranging from −0.4436

to −0.4622, both are strongly significant.

With respect to the country-level variables, only the number of stocks and the

volatility of GDP growth are statistically significant. Interestingly, contrary to

prior research results (e.g., Morck, Yeung, and Yu, 2000), firm-specific return

variation is insignificantly associated with the good government index and

financial liberalization, once we control for the enforcement of insider trading

laws.

We also estimate separate regressions for the sample of developed and emerg-

ing markets. This allows us to isolate the effect of enforcement in developed and

emerging market samples. Furthermore, by estimating the model separately for

the two samples of countries, we allow the coefficients on all control variables

to be different across samples.

Table 3 reports the results of the separate regressions. Panel A reports es-

timates for developed markets, and panel B reports estimates for emerging

markets. The evidence in Table 3 reinforces our primary findings in Table 2.

That is, the coefficient on ENFORCE in developed markets is positive and

significant, while it is insignificant in emerging markets.

Overall, the separate regression results confirm that a country’s enforcement

of insider trading laws improves the information environment, but the effect

is concentrated in developed markets. Enforcement of insider trading laws

in emerging markets does not impact the level of firm-specific information

incorporated into stock prices.

2.2 The role of infrastructure

Why do developed markets experience an improvement in stock price infor-

mativeness after insider trading law enforcement, but the reverse happens for
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Table 3

Separate estimations for developed and emerging markets

(1) (2) (3) (4) (5)

Panel A: Developed markets

ENFORCE 0.5224 0.6530 0.6216 0.1611 0.1599
(8.06) (8.78) (8.71) (1.95) (1.92)

GOOD 0.0167 0.0032
(0.39) (0.06)

GDP 0.5297 0.5447
(2.70) (2.72)

NSTOCK 0.3029 0.2990
(5.63) (5.48)

IHERF 0.9561 1.0099
(1.14) (1.19)

FHERF 1.7077 1.7037
(1.02) (1.01)

VGDP −0.051 −0.0522
(−1.93) (−1.96)

SIZE 0.0287 0.0263
(0.92) (0.83)

DISC 0.0841
(0.37)

LIB −0.0498
(−0.14)

Constant 0.1109 0.0753 −7.5230 −7.7022
(2.42) (0.83) (−4.66) (−4.38)

Country effects Fixed Random Random Random
N 509 509 509 498 498
Number of countries 24 24 24 23 23

R2 0.11 0.14 0.11 0.30 0.30

Panel B: Emerging markets

ENFORCE 0.0268 0.0763 0.0699 −0.0998 −0.0418
(0.29) (0.59) (0.62) (−0.71) (−0.28)

GOOD −0.0204 −0.0463
(−0.45) (−0.94)

GDP 0.0747 −0.0745
(0.52) (−0.48)

NSTOCK 0.1920 0.1625
(3.00) (2.19)

IHERF −0.1134 −0.22
(−0.11) (−0.21)

FHERF −0.3732 −0.3545
(−0.34) (−0.31)

VGDP −0.0484 −0.0489
(−2.41) (−2.38)

SIZE 0.1115 0.0078
(1.41) (0.09)

DISC 0.0607
(0.23)

LIB 0.1486
(0.75)

Constant 0.0954 0.0810 −2.2191 0.6278
(1.51) (0.73) (−1.38) (0.28)
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Table 3

Continued

(1) (2) (3) (4) (5)

Panel B: Emerging markets

Country effects Fixed Random Random Random
N 312 312 312 262 241
Number of countries 24 24 24 19 17

R2 0.00 0.00 0.00 0.16 0.15

Estimates of coefficients of the annual time-series cross-sectional regression at the country level of

�i,t = b0 + b1ENFORCEi,t + b2GOODi,t + b3GDPi,t + b4NSTOCKi,t + b5IHERFi,t

+ b6FHERFi,t + b7VGDPi,t + b8SIZEi,t + b9DISCi,t + b10 L I Bi,t + ǫi,t

are shown where � is the median logistic transformed relative firm-specific stock return variation estimated
using an international two-factor model for US dollar excess returns across all firms for each country in each
year. Panel A uses a sample of developed markets. Panel B uses a sample of emerging markets. ENFORCE is
a dummy variable that takes the value of one in the year of the country’s first insider trading enforcement case
and thereafter, and zero otherwise. GOOD is an index of the country’s government respect for private property
rights. Low values indicate less respect for private property. GDP is the logarithm of the gross domestic product
per capita in US dollars for each country in each year. NSTOCK is the logarithm of the number of listed firms in
each country in each year. IHERF is the industry Herfindahl index calculated using two-digit SIC industry sales
for each country in each year. FHERH is the firm Herfindahl index calculated using individual firm sales for
each country in each year. VGDP is the sample variance of the annual GDP per capita growth estimated using a
five-year moving window for each country in each year. SIZE is the logarithm of the geographic size in square
kilometers. DISC is a score for the country’s level of accounting transparency. LIB is a dummy variable that
takes the value of one in the country’s official financial liberalization year and thereafter, and zero otherwise.
Regressions include alternatively country fixed or random effects. The sample period is from 1980 to 2003.
Robust t-statistics are in parentheses.

emerging markets? To examine this result and to explain the asymmetry, we

investigate how firm-specific stock return variation reacts to the enforcement

of insider trading laws according to the quality of a country’s infrastructure.

The extent to which a country’s government respects private property rights is

measured by GOOD; the quality of its financial reporting is measured by DISC;

and the efficiency of the judicial system is measured by RU L E , where scores

are lower for countries that rank lower in the quality of legal enforcement of

rights.

Table 4 reports on the estimates of the annual time-series cross-sectional

regression equation:

�i,t = b0 + b1ENFORCEi,t + b2INFi,t + b12ENFORCEi,t × INFi,t

+ b3GDPi,t + b4NSTOCKi,t + b5IHERFi,t + b6FHERFi,t

+ b7VGDPi,t + b8SIZEi,t + ǫi,t , (9)

where INF is alternatively GOOD, DISC, and RULE, which we use as proxies

for the quality of a country’s infrastructure or institutions. The interaction

coefficient b12 tests whether the impact of enforcement of insider trading laws

on stock price informativeness varies depending on the quality of a country’s

infrastructure.

The evidence in Table 4 shows that the enforcement of insider trading

laws has a more pronounced effect in countries with strong infrastructure, as
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Table 4

The role of infrastructure

(1) (2) (3)

ENFORCE −0.7299 −1.2600 −0.5209
(−2.20) (−2.43) (−2.28)

GOOD −0.0466
(−1.82)

ENFORCE × GOOD 0.0337
(2.58)

DISC −0.2439
(−1.94)

ENFORCE × DISC 0.2526
(2.72)

RULE −0.0935
(−2.05)

ENFORCE × RULE 0.0785
(2.88)

GDP 0.1711 0.0661 0.1673
(1.72) (0.84) (1.80)

NSTOCK 0.2807 0.2692 0.2819
(7.35) (7.19) (7.44)

IHERF 0.4184 0.3036 0.4202
(0.67) (0.55) (0.67)

FHERF −0.1879 −0.3641 −0.0539
(−0.25) (−0.59) (−0.07)

VGDP −0.0543 −0.0544 −0.0526
(−3.58) (−3.63) (−3.48)

SIZE 0.0551 0.0329 0.0581
(1.79) (1.09) (1.86)

Constant −2.2540 −0.7060 −2.6876
(−3.12) (−0.87) (−3.28)

Country effects Random Random Random
N 760 786 760
Number of countries 42 40 42

R2 0.22 0.19 0.23

Estimates of coefficients of the annual time-series cross-sectional regression at the country level of

�i,t = b0 + b1ENFORCEi,t + b2INFi,t + b12ENFORCEi,t × INFi,t + b3GDPi,t

+ b4NSTOCKi,t + b5IHERFi,t + b6FHERFi,t + b7VGDPi,t + b8SIZEi,t + ǫi,t

are shown where � is the median logistic transformed relative firm-specific stock return variation estimated
using an international two-factor model for US dollar excess returns across all firms for each country in each
year. ENFORCE is a dummy variable that takes the value of one in the year of the country’s first insider trading
enforcement case and thereafter, and zero otherwise. INF is alternatively GOOD, DISC, and RULE. GOOD is an
index of the country’s government respect for private property rights. Low values indicate less respect for private
property. DISC is a score for the country’s level of accounting transparency. RULE is the rule of law index. GDP
is the logarithm of the gross domestic product per capita in US dollars for each country in each year. NSTOCK is
the logarithm of the number of listed firms in each country in each year. IHERF is the industry Herfindahl index
calculated using two-digit SIC industry sales for each country in each year. FHERH is the firm Herfindahl index
calculated using individual firm sales for each country in each year. VGDP is the sample variance of the annual
GDP per capita growth estimated using a five-year moving window for each country in each year. SIZE is the
logarithm of the geographic size in square kilometers. Regressions include country random effects. The sample
period is from 1980 to 2003. Robust t-statistics are in parentheses.

reflected by the positive and significant coefficient (b12) for the interaction vari-

able, ENFORCE × INF. This finding holds for all three country-infrastructure

characteristics. Together with the negative coefficient on ENFORCE, the re-

sults suggest that the enforcement of insider trading laws in countries with weak
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infrastructure does not improve stock price informativeness. In countries with

a strong infrastructure, the enforcement of insider trading laws does indeed

foster stock price informativeness.

These results highlight the complementary role of macro infrastructures.

When good macro infrastructures are in place, namely, effective investor pro-

tection, good financial reporting, and an efficient judicial system, restricting

insider trading provides enough incentives to other market participants to col-

lect and trade on firm-level information. When a country’s environment is poor,

the enforcement of insider trading laws effectively deters insider trading, but it

is not enough to improve the overall information environment. The important

effect of insider trading on the incorporation of firm-specific information into

stock prices is not overcome by other informed market participants following

enforcement of insider trading laws, so there is no improvement in stock price

informativeness. Other complementary policy measures must be undertaken

before outside investors are willing to devote costly resources to the production

of information.

2.3 Event study: change in firm-specific stock return variation around

enforcement

While panel results establish a link between enforcement and the stock price

informativeness as measured by the level of firm-specific return variation, they

do not focus directly on the changes in firm-specific return variation around the

enforcement event. Event study analysis is an alternative approach that lets us

compare firm-specific return variation before and after enforcement for a given

country.

To capture whether there has been a change in stock price informativeness

around the time of enforcement of insider trading laws, we perform an event

study analysis that compares the average levels of firm-specific return variation

before and after the enforcement date. We specify an event window of three

years before and after. Thus, the post-event dummy variable ENFORCE equals

one for the three years after the country has enforced insider trading laws, and

zero for the three years before. Since the event is centered on the year of the

enforcement, we eliminate this year from the regressions. A long event window

allows us to better capture the entire change in firm-specific return variation. As

estimates of firm-specific return variation are intrinsically noisy, a long window

lets us obtain more reliable measures of our dependent variable.

Insider trading laws have been enforced for 35 countries in our sample

(19 developed markets and 16 emerging markets). In these 35 countries, 30

initiated enforcement actions during our sample period and 5 before the start

of the sample period.

Figure 1 shows the average relative firm-specific stock return variation

(σ2
e/σ

2) in the three-year period before and after a country’s first-time enforce-

ment of insider trading laws for all countries where the enforcement occurred
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Panel A: Developed markets
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Panel B: Emerging markets
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Figure 1

Firm-specific stock return variation around the enforcement of insider trading laws

Panel A plots the average relative firm-specific return variation in the period before and after the enforcement
in developed markets. Panel B plots the average relative firm-specific return variation in the period before and
after the enforcement in emerging markets. The event window includes the three-year period before and after
the enforcement year, excluding the year of the enforcement. Firm-specific stock return variation is the median
across all firms for each country in each year estimated using an international two-factor model for US dollar
excess returns.
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Table 5

Change in firm-specific stock return variation around the enforcement of insider trading laws

(1) (2) (3) (4) (5)

ENFORCE 0.0020 0.2740 −1.6285 −2.7189 −1.0841
(0.02) (2.93) (−4.44) (−4.56) (−4.41)

ENFORCE × EMERGE −0.6873
(−4.43)

ENFORCE × GOOD 0.0692
(4.65)

ENFORCE × DISC 0.5022
(4.69)

ENFORCE × RULE 0.1466
(4.81)

Country effects Fixed Fixed Fixed Fixed Fixed
N 146 146 140 140 140
Number of events 25 25 25 25 25

R2 0.56 0.62 0.63 0.56 0.63

Estimates of event-study regression are shown where � is the median logistic transformed relative firm-specific
stock return variation estimated using an international two-factor model for US dollar excess returns across
all firms for each country in each year. The event window includes the three-year period before and after the
enforcement year, excluding the year of the enforcement. ENFORCE is a dummy variable that takes the value
of one in the year of the country’s first insider trading enforcement case and thereafter, and zero otherwise.
EMERGE is a dummy variable that takes the value of one if the country is an emerging market. GOOD is an
index of the country’s government respect for private property rights. Low values indicate less respect for private
property. DISC is a score for the country’s level of accounting transparency. RULE is the rule of law index.
Regressions include country fixed effects. The sample period is from 1980 to 2003. Robust t-statistics are in
parentheses.

during the sample period (1980–2003). Panel A shows the results for developed

markets (15 events) and panel B for emerging markets (10 events).4

In all cases except Japan, the evidence for the developed markets is consistent

with an increase in firm-specific return variation following the enforcement.5 In

emerging markets, only three countries show an increase in firm-specific return

variation after the initial enforcement of insider trading laws. On average,

the relative firm-specific return variation increases from 0.5918 to 0.6470 in

developed markets and declines from 0.5159 to 0.4125 in emerging markets.

The increase in firm-specific return variation in developed markets after the

enforcement of insider trading laws could be associated with a more general

trend rather than enforcement of these laws. To check for this possibility, Figure

2 shows the time series of relative firm-specific return variation around the year

of the enforcement for each country. There is no clear evidence of a trend in

firm-specific return variation in the majority of countries, but there are some

exceptions such as Hong Kong and Switzerland (we perform additional tests

that address this concern in a later robustness section).

Table 5 reports estimates of the event-study regressions using country fixed

effects. Country fixed effects implicitly control for the calendar year of each

4 There are five countries (Czech Republic, Israel, Peru, Poland, and South Korea) that enforced insider trading
laws during our sample period but cannot be included in the event study because there are no data available
before the enforcement event.

5 The enforcement event in Japan occurred in the same year as the country’s stock market crash. The post-crash
period is characterized by a low level of firm-specific return variation.
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Figure 2

Firm-specific stock return variation

This figure plots the time-series of the relative firm-specific return variation in each country using a two-year
backward moving average. Firm-specific stock return variation is the median across all firms for each country
in each year estimated using an international two-factor model for US dollar excess returns. The year of the
enforcement of insider trading laws is represented by a vertical line.

enforcement, which helps to assure that our results are not driven by a particular

year. The results in column (1) show an insignificant increase in the price

informativeness variable around the enforcement event for the sample of all

countries. This is not surprising, given our previous evidence of an asymmetric

relation of enforcement and firm-specific return variation in developed and

emerging markets.

In fact, in column (2) of Table 5 when we include the ENFORCE variable

and its interaction with EMERGE, we find results consistent with our primary
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Continued

findings. There is improved stock price informativeness following enforcement

in developed markets, as shown by the ENFORCE coefficient of 0.2740, with a

t-statistic of 2.93. Moreover, there is a differential reaction in emerging markets

compared to developed markets to the enforcement of insider trading laws. The

interaction variable coefficient is negative and strongly significant.

Columns (3)–(5) of Table 5 show similar results but using an interaction

between enforcement and the quality of the country’s infrastructure, as mea-

sured by GOOD, DISC, and RULE. In all cases, the results are consistent with

the previous panel regression results. The effect of the enforcement of insider
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Continued

trading laws on stock price informativeness is concentrated in countries with

strong local infrastructures.

On the one hand, insider trading laws reduce the level of insider trading. On

the other hand, in some countries, insiders play a strong role in disseminating

information. After enforcement of insider trading laws, insiders become less

important, with less of an informational role in influencing prices.

3. Robustness

We perform several robustness checks of our main findings, namely, the positive

relation between enforcement and firm-specific return variation in developed
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markets and the different relations in emerging markets versus developed mar-

kets. First, we address concerns about the measurement of firm-specific return

variation and consider several sample and methodological variations. Next, we

present evidence supporting the interpretation of firm-specific return variation

as a measure of price informativeness using alternative measures. Finally, we

present simulation-based results that support the informational interpretation

of firm-specific return variation.

3.1 Robustness checks

One concern would be the measurement of firm-specific stock return variation.

Our primary results so far use firm-specific return variation estimated from an

international two-factor model (local and US market index return) and monthly

excess returns. Our robustness checks test different models of returns, return

frequencies, and samples of countries and firms.

Columns (1) and (2) of Table 6 report on the results of estimations of Equation

(8) with country random effects and controls using different measures of firm-

specific return variation. Column (1) estimates firm-specific return variation

using weekly instead of monthly returns.6 Column (2) uses the local market

model (one-factor) instead of the two-factor international model. The positive

relation between enforcement and firm-specific return variation in developed

markets and the insignificant (or even negative) relation in emerging markets is

confirmed by these results. For example, the ENFORCE coefficient increases

from 0.2396 (t-statistic of 2.96) in the two-factor international model to 0.3946

(t-statistic of 3.95) in the local market model.

Columns (3)–(7) of Table 6 show that our results stand up to additional

robustness checks. First, we reestimate Equation (8) for a restricted sample

period: 1990–2003. We choose 1990 to start this restricted sample period be-

cause the country coverage of Worldscope was significantly expanded in this

year. The results for the 1990–2003 sample period are reported in column (3).

Column (4) excludes the years of the Asian financial crisis (1997–1998), as

significantly more enforcements occurred in 1995–1996, so the period after

those enforcements would include the Asian financial crisis.7 Column (5) con-

siders a sample excluding Japan because that country experienced depressed

firm-specific return variation in the 1990s following its stock market crash.

Column (6) eliminates financial sector firms (SIC Codes 6000–6999) from the

sample used to estimate country-level firm-specific return variation. Column

(7) considers the average firm-specific return variation for each country in each

year instead of the median across firms. The primary results are unaffected by

6 The use of weekly (or daily) returns can generate a nonsynchronous trading bias, especially in emerging markets.
Results (not tabulated here) using the Scholes and Williams (1977) method or French, Schwert, and Stambaugh
(1987) variance-covariance correction for serial and cross-serial correlation in returns confirm our primary
findings.

7 We obtain similar results if we consider only 1997 or 1998 as the crisis period.
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these sample variations. The ENFORCE coefficient is positive and significant,

while the interaction coefficient remains negative and significant.

Column (8) of Table 6 investigates how analyst coverage impacts the re-

lation between enforcement of insider trading laws and firm-specific return

variation. Bushman, Piotroski, and Smith (2005) find increased analyst cover-

age in emerging markets after the initial enforcement of insider trading laws.

This finding is not necessarily inconsistent with our results of no improvement

in the price informativeness of emerging markets. Analysts and insiders may

not be perfect substitutes in terms of their contribution to the incorporation of

information into stock prices. In fact, there is evidence that analysts produce

marketwide (not firm-specific) information in emerging markets (Chan and

Hameed, 2006). To investigate the role of analysts, we expand Equation (8) to

include analyst coverage (ANA) as an additional control variable. The results

controlling for analyst coverage confirm our primary findings. The estimates

indicate that firm-specific return variation is significantly more sensitive to the

enforcement in developed markets. Enforcement in emerging markets is less

influential than in developed markets. The ANA coefficient is insignificant.

Columns (9) and (10) of Table 6 check the robustness of our estimation

methodology. We use country fixed effects and random effects to adjust for

within-country correlation. Column (9) uses country clustered standard errors

that are a different way to take into account that errors are correlated within

countries (but independent across countries); see Petersen (2007). Column

(10) uses Fama-MacBeth cross-sectional estimates, which provides a way to

account for cross-sectional dependence (i.e., errors are not independent across

countries in a given year). Column (11) uses year fixed effects to account for

cross-sectional dependence in each period and also address the concern of

a general trend in the dependent variable. Primary results are not affected by

these different estimators. The ENFORCE coefficient is positive and significant,

while the interaction coefficient remains negative and significant.

We further check the possibility that a general trend in firm-specific variation

is driving our results by using trend-adjusted data. To trend-adjust firm-specific

variation, we note that five countries (Canada, France, Singapore, United States,

and Brazil) enforced insider trading restrictions prior to the start of our sample

period. Therefore, these countries exhibit no variation in the ENFORCE vari-

able and should not influence the tests. We define a trend-adjusted firm-specific

variation variable as the raw firm-specific variation in country i in year t (�i,t )

less the average �i,t for the five benchmark countries plus the UK in the same

calendar year.8 Table 7 presents results using trend-adjusted data that confirm

our primary findings.

Overall, all the evidences are consistent with the idea that the relation be-

tween a country’s enforcement of insider trading laws and the information

8 We also include the UK as benchmark country, as the enforcement of insider trading laws occurred in the second
year of our sample (1981). Bushman, Piotroski, and Smith (2005) use a similar adjusted procedure for analyst
coverage and also include the UK in the benchmark group. Results are not affected if we do not include the UK.
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Table 7

Trend-adjusted data

(1) (2) (3) (4) (5)

ENFORCE 0.1875 0.1730 0.1742 0.1333 0.1520
(2.48) (2.28) (2.34) (1.99) (2.05)

EMERGE −0.2828 −0.3034 0.0486 −0.0999
(−3.91) (−2.18) (0.19) (−0.41)

ENFORCE × EMERGE −0.2728 −0.2520 −0.2403 −0.2394 −0.2222
(−2.44) (−2.01) (−1.99) (−1.75) (−1.67)

GOOD 0.0423 0.0134
(1.44) (0.41)

GDP −0.0268 −0.0990
(−0.25) (−0.94)

NSTOCK 0.0877 0.0915
(1.62) (1.66)

IHERF 0.2548 0.2022
(0.40) (0.32)

FHERF −0.9250 −0.9834
(−1.20) (−1.30)

VGDP −0.0368 −0.0404
(−2.27) (−2.48)

SIZE 0.0695 0.0290
(1.63) (0.73)

DISC 0.1139
(0.68)

LIB −0.2400
(−1.61)

Constant −0.3574 −0.3570 −2.1928 −1.3316
(−7.95) (−3.71) (−2.16) (−1.24)

Country effects Fixed Random Random Random
N 696 696 696 635 614
Number of countries 42 42 42 36 34

R2 0.08 0.01 0.08 0.15 0.12

Estimates of coefficients of the annual time-series cross-sectional regression at the country level of

�i,t = b0 + b1ENFORCEi,t + b11EMERGEi,t + b12ENFORCEi,t × EMERGEi,t

+ b2GOODi,t + b3GDPi,t + b4NSTOCKi,t + b5IHERFi,t + b6FHERFi,t

+ b7VGDPi,t + b8SIZEi,t + b9DISCi,t + b10LIBi,t + ǫi,t

are shown where � is the median logistic transformed relative firm-specific stock return variation estimated
using an international two-factor model for US dollar excess returns across all firms for each country in each
year. Trend-adjusted data are defined as the raw level of �i,t less the average level of � in the same calendar
year reported by the six countries that enforced insider trading restrictions prior to 1982. ENFORCE is a dummy
variable that takes the value of one in the year of the country’s first insider trading enforcement case and thereafter,
and zero otherwise. EMERGE is a dummy variable that takes the value of one if the country is an emerging
market. GOOD is an index of the country’s government respect for private property rights. Low values indicate
less respect for private property. GDP is the logarithm of the gross domestic product per capita in US dollars
for each country in each year. NSTOCK is the logarithm of the number of listed firms in each country in each
year. IHERF is the industry Herfindahl index calculated using two-digit SIC industry sales for each country in
each year. FHERH is the firm Herfindahl index calculated using individual firm sales for each country in each
year. VGDP is the sample variance of the annual GDP per capita growth estimated using a five-year moving
window for each country in each year. SIZE is the logarithm of the geographic size in square kilometers. DISC
is a score for the country’s level of accounting transparency. LIB is a dummy variable that takes the value of
one in the country’s official financial liberalization year and thereafter, and zero otherwise. Regressions include
alternatively country fixed or random effects. The sample period is from 1980 to 2003. Robust t-statistics are in
parentheses.
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environment is asymmetric, depending on the development of the country.

Our key findings are not affected by constructing the dependent variable using

different metrics, samples, or methodologies. Enforcement always increases

firm-specific return variation in developed markets, but the result is the oppo-

site in emerging markets.

3.2 Alternative measures of stock price informativeness

This informational interpretation of firm-specific return variation, however, is

not without controversy. Limits to arbitrage, pricing errors, and noise also result

in volatility.

Dasgupta, Gan, and Gao (2006) develop a model (derived from Jin and

Myers, 2006) that suggests that the relation between price informativeness

and firm-specific return variation is ambiguous. More transparency can have

different impacts on firm-specific return variation, depending on the quality of

legal institutions.

To substantiate our informational interpretation of the enforcement-firm-

specific return variation relation, we next test for the relation between en-

forcement and two alternative dependent variables that measure price informa-

tiveness. The information-based trading measure suggested by Llorente et al.

(2002) and the Durnev et al. (2003) measure of the extent to which stock prices

incorporate information about future earnings.

Recent research provides targeted information flow indexes and some indexes

of future earnings information contained in stock prices, which we investigate

here.

We estimate the regression equation:

θi,t = b0 +b1ENFORCEi,t +b11EMERGEi,t +b12ENFORCEi,t ×EMERGEi,t ,

+ b2GOODi,t + b3GDPi,t + b4NSTOCKi,t + b5IHERFi,t + b6FHERFi,t

+ b7VGDPi,t + b8SIZEi,t + b9DISCi,t + b10LIBi,t + ǫi,t , (10)

where θi,t is the information trading measure of Llorente et al. (2002) for

country i (median θ across firms) in year t .

Table 8 reports the estimates of the regression Equation (10). The first column

is estimated by OLS. Columns (2)–(5) include alternatively country fixed ef-

fects, random effects, and country-level control variables. The evidence in this

table confirms that first-time enforcement of insider trading laws is positively

associated with price informativeness in developed markets. The ENFORCE

coefficient estimates range from 0.0358 to 0.0659, and are always statistically

significant. These results substantiate the interpretation of firm-specific return

variation as a measure of stock price informativeness. The interaction between

enforcement and emerging markets is always negative and significant at the

10% level when we include country fixed or random effects. The evidence con-

firms that price informativeness is less sensitive to enforcement in emerging
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Table 8

Alternative measures of stock price informativeness

(1) (2) (3) (4) (5)

ENFORCE 0.0358 0.0659 0.0403 0.0534 0.0538
(2.62) (3.29) (2.74) (3.27) (3.20)

EMERGE −0.0227 −0.0207 −0.0035 0.0116
(−1.57) (−1.29) (−0.12) (−0.37)

ENFORCE × EMERGE −0.0194 −0.0625 −0.0240 −0.0417 −0.0427
(−1.01) (−1.92) (−1.15) (−1.75) (−1.71)

GOOD 0.0007 0.0020
(0.21) (0.54)

GDP 0.0050 0.0120
(0.39) (0.85)

NSTOCK −0.0113 −0.0122
(−1.81) (−1.87)

IHERF 0.1784 0.1975
(1.39) (1.47)

FHERF −0.1765 −0.2078
(−1.31) (−1.50)

VGDP 0.0000 0.0004
(0.01) (0.13)

SIZE 0.0069 0.0080
(2.27) (2.45)

DISC −0.0063
(−0.36)

LIB 0.0506
(1.26)

Constant −0.0201 −0.0228 −0.1320 −0.2618
(−1.85) (−1.88) (−1.24) (−1.82)

Country effects Fixed Random Random Random
N 641 641 641 551 529
Number of countries 48 48 48 42 40

R2 0.04 0.02 0.04 0.05 0.06

Estimates of coefficients of the annual time-series cross-sectional regression at the country level of

θi,t = b0 + b1ENFORCEi,t + b11EMERGEi,t + b12ENFORCEi,t × EMERGEi,t

+ b2GOODi,t + b3GDPi,t + b4NSTOCKi,t + b5IHERFi,t + b6FHERFi,t

+ b7VGDPi,t + b8SIZEi,t + b9DISCi,t + b10LIBi,t + ǫi,t

are shown where θ is the median annual information flow measure of Llorente et al. (2002) across all firms in
each country in each year. ENFORCE is a dummy variable that takes the value of one in the year of the country’s
first insider trading enforcement case and thereafter, and zero otherwise. EMERGE is a dummy variable that
takes the value of one if the country is an emerging market. GOOD is an index of the country’s government
respect for private property rights. Low values indicate less respect for private property. GDP is the logarithm of
the gross domestic product per capita in US dollars for each country in each year. NSTOCK is the logarithm of
the number of listed firms in each country in each year. IHERF is the industry Herfindahl index calculated using
two-digit SIC industry sales for each country in each year. FHERH is the firm Herfindahl index calculated using
individual firm sales for each country in each year. VGDP is the sample variance of the annual GDP per capita
growth estimated using a five-year moving window for each country in each year. SIZE is the logarithm of the
geographic size in square kilometers. DISC is a score for the country’s level of accounting transparency. LIB is
a dummy variable that takes the value of one in the country’s official financial liberalization year and thereafter,
and zero otherwise. Regressions include alternatively country fixed or random effects. The sample period is from
1990 to 2003. Robust t-statistics are in parentheses.

markets.9 We also estimate separate regressions (results not tabulated here) for

the sample of developed and emerging markets and find similar results.

9 This regression is restricted to a shorter sample period (1990–2003) than the firm-specific return variation
regressions (1980–2003) because of the lack of availability of international volume data. This could explain why
coefficients are estimated with less precision.
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We further confirm our interpretation of firm-specific return variation as a

measure of stock price informativeness by considering the relation between

initial enforcement actions and a measure of the extent to which stock prices

incorporate information about future earnings. If firm-specific return variation

is a sign of information being incorporated into stock prices via trading by

informed market participants, a stock price will track more closely its funda-

mental value and incorporate more information about future earnings. Durnev

et al. (2003) define price informativeness as how much information about future

earnings is embedded in stock prices, and find that this measure is positively

correlated with firm-specific return variation.

Following Durnev et al. (2003), we estimate the future earnings return coef-

ficient (FERC) for each year around the enforcement date within each country

(with at least 10 firms). There are some missing observations, so we are able

to estimate FERC around only 20 enforcement events (instead of 25): 13 in

developed markets and 7 in emerging markets.

We estimate event-study regressions of FERC around the enforcement event

using a three-year window, excluding the year of the enforcement (results

not tabulated here). We find results consistent with our primary findings. Stock

prices in developed markets incorporate more information about future earnings

following first-time enforcement of insider trading laws (ENFORCE coefficient

of 0.1942 with a t-statistic of 1.98). Moreover, there are different reactions to

the enforcement of insider trading laws in emerging markets versus devel-

oped markets. The interaction variable is negative (−0.5780) and significant

(t-statistic of −2.77). Thus, stock prices in emerging markets are not more

informative about future earnings, and there is even evidence that FERC drops

after the enforcement of insider trading restrictions.

3.3 Simulation of firm-specific stock return variation

Insider trading is directly related to the speed of incorporation of new infor-

mation into stock prices. Indeed, tests of the reaction of stock prices to news

announcements focus on the preannouncement drift that shows the leaking of

information prior to an announcement day [e.g., earnings announcements as in

Ball and Brown (1968) and stock splits as in Fama et al. (1969)].

We develop a simulation intended to show that our proxy for price infor-

mativeness captures these dynamics adequately. This simulation shows there

is greater firm-specific stock return variation when a return shock is timely

incorporated into stock prices, which corresponds to higher stock price infor-

mativeness. There is less firm-specific return variation when a return shock is

smoothed out over time, which corresponds to lower stock price informative-

ness.

The simulation studies the impact on relative firm-specific stock return varia-

tion, σe/σ (or 1 − R2), of an information release, such as an earnings announce-

ment. We consider two alternative scenarios as to the speed of incorporation

of this idiosyncratic shock into the stock price. We first assume the stock is
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subject to intense information collection and trading by outsiders, and so the

shock is immediately incorporated into stock prices. This scenario is more

likely to occur after the enforcement of insider trading laws as outsiders are

more likely to acquire information. The second scenario assumes that the shock

is incorporated slowly into stock prices, as there is little information collection

and trading by outsiders. This scenario is more likely to occur when insiders

are not barred from trading.

We expect greater relative firm-specific stock return variation in the first

scenario (immediate incorporation) than in the second scenario (slow incor-

poration). Overall, the simulation results are consistent with our findings (see

details in the Appendix): Insider trading restrictions lead to more efficient stock

prices, as information is timely incorporated in stock prices, and firm-specific

return variation is higher.

4. Relation Between Cost of Equity and Enforcement and Information

Finally, we address two questions. Does price informativeness contribute to a

reduction in the cost of equity? How can we explain the paradox that prices

do not become more informative in emerging markets but the cost of equity

mainly declines in these same markets?

To address these questions, we estimate a cost of equity regression equation

(with country fixed effects):

Ki,t = d0 + d1ENFORCEi,t + d2�i,t + d3ZEROSi,t + d4LIBi,t + ǫi,t , (11)

where Ki,t is the dividend yield of country i in month t, and ZEROS is the

proportion of zero returns of country i in month t . We use the dividend yield

as a proxy for the country’s cost of capital following Bekaert and Harvey

(2000) and Bhattacharya and Daouk (2002). The dividend yield data come

from Datastream; we use the dividend yield associated with each country’s

stock market index.10

Table 9 presents estimates of alternative specifications of the regression

Equation (11). Column (1) replicates the result in Bhattacharya and Daouk

(2002) for our extended sample period (1980–2003). Our point estimate of

the ENFORCE coefficient implies a reduction in the annual cost of equity of

9% (=0.75% × 12) as compared with 7% in Bhattacharya and Daouk (2002).

Column (2) controls for the effect of liberalization, which does not significantly

impact our estimate of the ENFORCE coefficient.

In column (3) of Table 9, we extend previous evidence by including the

effect of stock price informativeness in the relation between cost of equity and

enforcement. There is a negative and significant relation between the cost of

equity and firm-specific return variation. This is evidence that an improvement

10 There are several advantages of using the dividend yield as a proxy for the cost of equity. For a detailed discussion
of the relation between dividend yield and cost of equity, see Bekaert and Harvey (2000).
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Table 9

Relation between cost of equity and the enforcement of insider trading laws and information

(1) (2) (3) (4) (5) 2SLS (6) 2SLS

ENFORCE −0.0075 −0.0071 −0.0060 −0.0033 −0.0015 −0.0010
(−19.50) (−18.30) (−15.16) (−8.56) (−3.64) (−2.41)

� −0.0028 −0.0025 −0.0080 −0.0033
(−13.08) (−12.20) (−12.48) (−5.41)

ZEROS 0.0337 0.0169
(26.94) (15.85)

LIB −0.0087 −0.0076 −0.0046 −0.0024 −0.0031
(−9.68) (−8.43) (−5.23) (−2.65) (−3.53)

Country effects Fixed Fixed Fixed Fixed Fixed Fixed
N 9,034 9,034 9,034 9,034 9,034 9,034
Number of countries 42 42 42 42 42 42

R2 0.04 0.05 0.07 0.14

Estimates of coefficients of the monthly time-series cross-sectional regression at the country level of

Ki,t = d0 + d1ENFORCEi,t + d2�i,t + d3ZEROSi,t + d4LIBi,t + ǫi,t

are shown where K is the cost of equity proxied by the dividend yield for each country in each month. ENFORCE
is a dummy variable that takes the value of one in the year of the country’s first insider trading enforcement
case and thereafter, and zero otherwise. � is the median logistic transformed relative firm-specific stock return
variation estimated using an international two-factor model for US dollar excess returns across all firms for each
country in each year. ZEROS is the proportion of zero daily returns across all firms for each country averaged over
the month. LIB is a dummy variable that takes the value of one in the country’s official financial liberalization
year and thereafter, and zero otherwise. The regressions in columns (5) and (6) are estimated using two-stage
least squares (2SLS). The instruments for firm-specific return variation � are the predetermined variables used in
the � regressions equation (8): GOOD, GDP, NSTOCK, IHERF, FHERF, VGDP, SIZE, and DISC. The sample
period is from 1980 to 2003. Robust t-statistics are in parentheses.

in price informativeness contributes to a decline in the cost of equity. The

ENFORCE coefficient drops (but remains statistically significant), which sup-

ports a conclusion that price informativeness partially explains the reduction in

the cost of equity associated with the enforcement of insider trading laws that

we have documented.

Thus, we find that enhanced price informativeness reduces the cost of equity.

This finding, however, does not explain why the cost of equity declines mainly

in emerging markets, as we do not find an improvement in price informativeness

in these markets.

In the Easley and O’Hara (2004) model, it is not only the quantity of in-

formation that affects the costs of capital but also its quality, particularly the

distribution between public and private information. In this case, the cost of

capital is an increasing function of private information. Our evidence, which is

consistent with the Easley and O’Hara (2004) model prediction, reconciles our

findings with the decline in the cost of equity (mainly in emerging markets)

documented by Bhattacharya and Daouk (2002).

To measure liquidity costs and the probability of trading against informed

agents, we use the proportion of zero returns, as in Lesmond, Ogden, and

Trzcinka (1999). Their main hypothesis is that the marginal trader will trade

on new information (not yet reflected in the price of a security) only if the

36



Insider Trading Laws and Stock Price Informativeness

value of that information exceeds the marginal costs of trading. Zero-return

days are interpreted as days when there is not enough information available for

the marginal investor to exceed the costs of trading.11

To calculate the country’s proportion of zero returns, we use daily individual

stock return data from Datastream. In each month, we compute the percentage

of days that an individual stock has zero returns. The monthly ZERO variable

is then calculated using the average of the proportion of zero-return days of all

stocks in each country-month.

Column (4) of Table 9 includes the proportion of zero returns as an additional

explanatory variable. The ENFORCE coefficient remains negative and signifi-

cant, although about half the size as before. More important, there is a positive

relation between the proportion of zero returns and the cost of equity. A lower

proportion of zero returns reflects less information asymmetry between insiders

and outsiders. This makes outsiders more willing to trade on new information,

and reduces the cost of capital.

To examine whether there has been a change in the probability of informed

trading around the enforcement, we perform an event study analysis that com-

pares the average levels of the proportion of zero returns before and after the

enforcement date. Figure 3 shows the proportion of zero returns in the three-

year period before and after a country’s first-time enforcement of insider trading

laws (excluding the year of the enforcement) for all countries where enforce-

ment started during the sample period (1980–2003): 15 events in developed

markets, and 10 events in emerging markets.

Not surprisingly, there is a higher average proportion of zero returns in

emerging markets than in developed markets. On average, the proportion of

zero returns declines from 0.2804 to 0.2561 in developed markets and from

0.3701 to 0.3023 in emerging markets. Thus, there is a lower proportion of zero

returns around the time of enforcement of insider trading laws, especially in

emerging markets.12

Our interpretation is that a lower probability of trading against insiders

justifies fewer zero-return days and a lower risk premium. Following the en-

forcement of insider trading laws, the important role that insiders play in dis-

seminating information that may affect prices is eroded in emerging markets,

and marginal traders are now more willing to trade on new information, as they

are less worried about the probability of trading against an insider.

These results provide a way to reconcile our finding that the enforcement of

insider trading laws does not improve price informativeness in emerging mar-

kets and the finding of a reduced cost of equity documented in Bhattacharya

11 Alternative measures of liquidity costs include the effective bid-ask spread, the probability of informed trading
(PIN) of Easley and O’Hara (2004), and the illiquidity of Amihud (2002). These measures, however, require
transaction or volume data, which are of poor quality and are not widely available, especially in emerging
markets. Bekaert, Harvey, and Lundblad (2007) find that the proportion of zero returns is a better measure of
liquidity costs in emerging markets and captures aspects of liquidity that are not contained in turnover.

12 Analysis of alternative event windows including the one-year or two-year periods before and after the enforcement
date provides similar evidence.
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Figure 3

Proportion of zero returns around the enforcement of insider trading laws

This figure plots the average proportion of zero returns in the period before and after the enforcement in developed
and emerging markets. The event window includes the three-year period before and after the enforcement year,
excluding the year of the enforcement. The proportion of zero returns is the monthly average of the proportion
of zero daily returns across all firms for each country.

and Daouk (2002). Enforcement in emerging markets seems to improve mainly

the quality of information (a reduced probability of informed trading), but not

the overall quantity of information (no change in price informativeness). Over-

all, the effect of the enforcement in emerging markets is to turn some private

information into public information, thereby reducing the adverse selection

problem of uninformed investors trading with informed investors and also the

risk premium demanded by uninformed investors in emerging markets.

The last two columns in Table 9 address the potential endogeneity of a

country’s price informativeness. We provide evidence of an independent effect

of firm-specific return variation on the cost of equity applying a two-stage

least-squares procedure. We consider the predetermined variables in the firm-

specific return regression Equation (8) as instruments. The results in columns

(5) and (6) confirm that the exogenous variation in firm-specific return variation

is significantly related to the cost of equity. As before, we find a positive and

significant relation between cost of equity and the proportion of zero returns.

5. Conclusion

To examine the impact of initiating enforcement of insider trading laws on

stock price informativeness, we use a large sample of developed and emerging

markets over 1980–2003, when many countries started to enforce insider trading
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laws. The primary dependent variable is firm-specific stock return variation

(or lack of synchronicity in stock returns). Other evidence supports the idea

that firm-specific return variation captures the extent to which information

about a firm is quickly and accurately impounded in stock prices. We present

simulation-based results that confirm this interpretation of firm-specific return

variation.

Our primary findings reveal that enforcement of insider trading laws can

have different effects on stock price informativeness around the world. There

is a strong asymmetric relationship between enforcement and stock price in-

formativeness with respect to a country’s level of development and its quality

of legal institutions. Enforcement is associated with higher firm-specific return

variation in developed markets; the reverse is true for emerging markets. Our

results actually suggest that the enforcement of insider trading laws in emerging

markets has an insignificant (or even negative) effect on firm-specific return

variation.

Analysis of the source of this asymmetry across developed and emerging

markets indicates that the quality of macro infrastructures matters. Indeed,

improvements in stock price informativeness following the enforcement of in-

sider trading laws are concentrated in markets that provide strong protection for

shareholder rights, efficient legal systems, and good disclosure of information.

The enforcement of insider trading laws in fact diminishes stock price informa-

tiveness in countries that rank low on these criteria. In this case, insiders play

an important role in impounding information into stock prices, and this role is

largely eroded upon enforcement.

The negative relation documented in Bhattacharya and Daouk (2002) be-

tween cost of equity and enforcement is in part explained by stock price

informativeness. The decline in the cost of equity in emerging markets is

explained by a change in the quality of information (a reduction in the proba-

bility of informed trading) rather than a change in the quantity of information.

Indeed, the enforcement is able to turn some private information into public

information in emerging markets, which contributes to a drop in the cost of

equity.

These results add considerably to the debate on the complementary role of

macro infrastructures. In countries with poor infrastructure, the enforcement

of insider trading laws does not by itself achieve the goal of improving a

country’s information environment. That is, it is not enough to bar trading

by insiders. Other complementary policy measures must be undertaken before

outside investors will be willing to devote resources to the production of firm-

specific information.

Appendix: Simulation of Firm-Specific Stock Return Variation

We simulate relative firm-specific return variation, σe/σ (or 1 − R2), under two alternative sce-

narios for the speed of incorporation of an idiosyncratic shock into stock prices: (1) the shock is
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immediately incorporated into stock prices (one period), as there is intense information collection

and trading by outsiders; (2) the shock is slowly incorporated into stock prices, as there is little

information collection and trading by outsiders.

Definitions
Let the horizon be given by T − t = 1 year, the number of time steps be given by n = 260, and

the length of each time step �t = 1/260.

The data-generating process for excess market return is given by

rmt = µm�t + σm

√
�t̃εmt , (A1)

where ε̃mt ∼ N (0, 1), µm is the annual market risk premium, and σm is the annual market standard

deviation.

The data-generating process for excess stock return given by the CAPM, is given by

ri t = βi rmt + σεi

√
�t̃εi t , (A2)

where ε̃i t ∼ N (0, 1), Cov(̃εmt , ε̃i t ) = 0, βi is the stock beta, and σεi is the annual stock idiosyncratic

standard deviation.

We define an idiosyncratic shock to stock return as �, which can be incorporated in one period

or in K periods with the shock equally divided by each period.

Algorithm
1. Generate ε̃mt and ε̃i t for t = 1, 2, . . . , n.

2. Calculate rmt using Equation (A1) for t = 1, 2, . . . , n.

3. Calculate ri t using Equation (A2) for t = 1, 2, . . . , n.

4. Calculate 1 − R2
m of regression of ri t on rmt .

5. Generate τ̃ ∈ [1, n − K ] using an uniform distribution.

6. Calculate r∗
i t = ri t + � for t = τ̃, and r∗

i t = ri t for t �= τ̃.

7. Calculate r∗∗
i,t = ri,t + �

K
for t = τ̃, τ̃ + 1, . . . , τ̃ + K − 1, and r∗∗

i t = ri t for t �= τ, τ +
1, . . . , τ + K .

8. Calculate 1 − R2
m∗ of regression of r∗

i t on rmt .

9. Calculate 1 − R2
m∗∗ of regression of r∗∗

i t on rmt .

10. Repeat steps 1–9 M times.

11. Calculate estimate of 1 − R2 as 1 − R
2 = 1

M

∑N
m=1(1 − R2

m ) [base case in column (1)].13

12. Calculate average of 1 − R2
∗ as 1 − R

2
∗ = 1

M

∑N
m=1(1 − R2

m∗) [immediate incorporation

case in column (2)].

13. Calculate average of 1 − R2
∗∗ as 1 − R

2
∗∗ = 1

M

∑N
m=1(1 − R2

m∗∗) [slow incorporation case

in column (3)].

13 There is an analytical solution for the base case given by 1 − R2 = 1 − β2
i
σ2

m

β2
i
σ2

m +σ2
εi

.
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Simulation results (M = 100,000)

Simulated

Parameters Analytical (1) (2) (3) (4) = (2) − (3)

µm σm βi σεi
� K 1 − R2 1 − R2 1 − R2

∗ 1 − R2
∗∗ Difference

0.06 0.20 1.0 0.22 0.08 60 0.5475 0.5473 0.5778 0.5477 0.0301
0.06 0.20 1.5 0.22 0.08 60 0.3497 0.3502 0.3790 0.3506 0.0283
0.06 0.20 0.5 0.22 0.08 60 0.8288 0.8268 0.8437 0.8271 0.0166
0.06 0.20 1.0 0.35 0.08 60 0.7539 0.7523 0.7616 0.7525 0.0092
0.06 0.20 1.0 0.15 0.08 60 0.3600 0.3605 0.4198 0.3614 0.0585
0.06 0.20 1.0 0.22 0.10 60 0.3600 0.3604 0.4485 0.3617 0.0868
0.06 0.20 1.0 0.22 0.04 60 0.5475 0.5474 0.5554 0.5475 0.0079
0.06 0.20 1.0 0.22 0.08 100 0.5475 0.5473 0.5777 0.5475 0.0302
0.06 0.20 1.0 0.22 0.08 30 0.5475 0.5473 0.5776 0.5482 0.0294

The results confirm our hypothesis that when an idiosyncratic shock to the stock return process is incorporated
more quickly into stock prices via informed arbitrage, there is greater relative firm-specific stock return variation
than when the shock is slowly incorporated (i.e., 1 − R2

∗ > 1 − R2
∗∗). Column (4) shows the difference in relative

firm-specific return variation between these two scenarios. Using different parameters (e.g., size of the shock,
timing of incorporation), there is always higher firm-specific risk relative to total risk when information is
incorporated in a timely fashion [see column (2)] than when it is incorporated slowly [see column (3)].
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