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Abstract

Unlike outside investors, controlling groups have the option to trade on inside information,
and can exercise it at the expense of the former. In this paper, a simple theoretical model
rationalizes the relationship between corporate governance and insider trading decisions
through reputational arguments. We compute probabilities of private information-based
trading (PIN) for the universe of liquid stocks from seven Latin American countries, trading
both at home and as ADRs, and use them to address corporate governance questions. We find
substantial heterogeneity of PIN within a given institutional environment. Nevertheless, we
can identify significant differences in mean PIN across volume ranges, countries, and security
types. PIN has an intuitively appealing correlation with some (but not all) of the country-wide
investor protection variables used in the literature. Our central result is that PIN is priced in
the market: companies with higher PINs fetch lower Tobin’s gs. We conclude that the private
information-based trading probability proxies for unobservable corporate governance quality
as the heterogeneity of firm behavior seems to be recognized by the market and priced
accordingly.
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1. Introduction

There is a suspicious scarcity of insider trading prosecutions in Latin America. Table 1
shows that in Mexico, for example, no one was formally accused of insider trading until
2002, although the practice had been outlawed since 1975. Moreover, the table shows a
dearth of prosecutions throughout the region, both in absolute terms and relative to the United
States.' This lack of prosecution could in theory be explained by completely lawful conduct
on the part of insiders. An alternative explanation is that insider trading laws go unenforced.
The formal evidence for the case of Mexico presented in Bhattacharya, Daouk, Jorgenson,
and Kehr (2000), the congruent evidence in Von Furstenberg and Tabora (2004), and the
casual market talk for all countries in the region, suggest the existence of widespread and
unpunished insider trading. Therefore, the paucity of prosecutions shown in Table 1 may
indicate a lack of enforcement rather than the rectitude of controlling groups.

When illegal insider trading goes unpunished, controlling groups can periodically
confiscate minority shareholders in a politically low-cost way by using their privileged access
to information to trade on it (Maug, 2002, Beny, 2006). The perceived probability that
outside investors will be confiscated through cheap governance and informed trading is a
crucial determinant of their portfolio allocation and the ensuing cost of capital for the
corporations trying to raise it (Bhattacharya and Daouk, 2002, La Porta et al. 1998, 2002).

In studying insider trading in this context, one is challenged by the fact that the received
literature assumes that the mere existence of laws banning insider trading guarantees their
enforcement (see Bainbridge, 2000, for references). Given the lack of enforcement in many
countries outside the United States, it seems important to understand, both theoretically and
empirically, what factors drive the controlling group’s decisions on disclosure and insider
trading. The first contribution of this paper is a simple theoretical model linking optional
insider trading and corporate governance.’

One important contribution of the recent work on insider trading (i.e. Medrano and Vives,
2003, Bhattacharya and Nicodano, 2001) is the finding that risk-averse outsiders may be
better off when insiders trade than when they do not. This is because insider trading partially
reveals information to the market, so outsiders would ex-ante prefer some insider trading to
none, given no disclosure.” When informational inefficiencies are reduced, consumption
volatility falls and stocks become less risky. Needless to say, outsiders are better off with full
instantaneous disclosure than with no disclosure (be it accompanied with or without trading
by insiders).

" This is true even in volume-adjusted terms, with the exception of the year 2004.

? Applying the Coase theorem to insider trading, some law and economics scholars contend that if there were no
government regulation, insiders and outsiders would privately negotiate the optimal allocation of the property
right in new corporate information (e.g. Carlton and Fischel, 1983, Beny, 2006). For some firms this would
imply permitting insiders to trade on private information, while for other firms, it would imply prohibiting
insiders to trade on it. Our paper does not take a normative view (i.e. whether insider trading should be regulated
by the government or by the corporation), but rather it asks the positive question of whether private information
trading is priced in the Latin American market.

? This point has also been made in the law and economics literature.



By contrast, if insiders choose to fully disclose information, they forego a privileged
information rent. In our model, insiders face a trade-off every period between the short run
gain resulting from trading on information under no disclosure, and a better long run access
to capital markets ensuing from the better reputation built by full disclosure. To do this, we
present an infinitely repeated version of the model in Bhattacharya and Nicodano (2001). We
show that, under certain conditions, the controlling group will choose to maintain its
reputation by fully disclosing information as it arrives to it. Under a different set of
parameters, the controlling group will choose not to disclose and will trade on information.
The parameters guiding the choice of strategy have a natural interpretation as proxies of
corporate governance quality.

In a nutshell, given that complying with government-sanctioned insider trading
restrictions seems to be optional in Latin America, we surmise that different firms might
issue and enforce different in house policies regarding private information trading by their
insiders.® We think that the strictness of these policies depends positively on the quality of the
governance of each corporation. Moreover, we conjecture that the market may recognize this
differential behavior across firms and price shares accordingly. So, after showing that
different corporation-specific disclosure and insider trading policies can be supported as
equilibria in a repeated game with incomplete information, our key empirical question is if
estimated privately informed trading intensity can help explain observed corporate
valuations.

All the questionnaires that form the basis of the known corporate governance ratings
include sections related to fair and timely disclosure of information to the market.’ But aside
from the analyst’s judgement of the corporation’s common practice, the literature lacks an
independent, objective, quantitative, and theory-based assessment of the extent to which
informed trading effectively takes place. This paper provides such estimates for the universe
of liquid stocks from Latin America.

We use high-quality, ultra-high-frequency data comprising over 80 million records of
individual transactions and best offer quotes from October 2, 2003, until September 30, 2004.
We rely the framework of Easley, Kiefer and O'Hara (1996a, 1997a, 1997b), and jointly with
Paperman (1996b) to estimate the probability of information-based trading (PIN hereafter)
for each individual stock at various points throughout the sample. To our knowledge, this is
the only method that allows direct estimation of how likely it is that each observed
transaction comes from a privately informed party. It is noteworthy that the method that we
adopt estimates the intensity of privately informed trading, a category that includes but is not
limited to illegal insider trading. Legal private information trading includes acting on the
basis of analysts’ reports, proprietary industry or macro forecasts, etc.

Key findings are as follows: there is substantial heterogeneity of PIN across stocks and
this dispersion occurs mainly within groups (such as countries, volume quintiles, industrial

* Bettis, Coles, and Lemmon (2000) document that a large fraction of United States firms have voluntarily self-
imposed restrictions on insider trading, usually in the form of blackout periods during which insiders can not
trade. They find greater liquidity and lower bid-ask spreads during blackout periods, so corporate policies are
effective.

> E.g. questions 14, 15, 17, and 18 in CLSA (2001); questions 1 and 3 in the Information Disclosure section the
Deutsche Bank (2001); and the section on Financial Transparency and Information Disclosure in Standard and
Poor’s (2001).



sectors, security types, and ADR classifications) and not between them. In spite of this, some
effects are apparent: PIN is much higher the lower the liquidity of stocks, Brazil and Mexico
have lower mean PIN, while Colombia and Venezuela have higher mean PIN than the
average stock. Importantly, the stocks of firms with ADR programs have less PIN than those
without, and countries with better information-related investor protection legal variables tend
to have lower PIN. Our main valuation result is that the market partly recognizes the
heterogeneity of PIN across firms and over time: a fall of one standard deviation in PIN raises
Tobin’s ¢ by about one to two percentage points, a value of about ten billion dollars for the
region as a whole.

An important early literature pioneered by La Porta, Lopez de Silanes, Shleifer, and
Vishny, among others, has estimated how the quality of the nationwide investor protection
environment affects the cost and availability of outside financing for corporate investment. A
more recent literature has attempted to compute corporation-specific measures of governance
quality. We intend to take this literature one step further by following the lead of La Porta et
al. (2002), Klapper and Love (2002), and Grishchenko et al. (2002) in analyzing whether
there is significant heterogeneity of controlling group behavior within a given institutional
environment, and to what extent does the market recognize this.

Klapper and Love (2002) find that individual corporate governance quality is priced
above and beyond country-wide controls. However their estimates rely on CLSA’s
governance quality ratings, an analyst-based and therefore potentially subjective or
endogenous measure. Moreover, since these ratings are fixed over time, they cannot compute
the market valuation response to a given corporation’s change in governance quality.

Grishchenko et al. (2002) use a test based on the theoretical model of Llorente, Michaely,
Saar, and Wang (2002) to estimate informed trading in 19 Emerging markets from almost
seven years of daily closing price and volume data. We use a richer data set but a smaller set
of countries. We do not know of a formal way to evaluate whether the Easley et al. or the
Llorente et al. method provides a better measure of private information trading, though the
one we use has been more widely applied in empirical work. Moreover, they do not compute
to what extent market valuations respond to different governance quality measures, like
Klapper and Love (2002) and we do.

To our knowledge, this is the first paper to provide objective, quantitative, and theory-
based assessments of the probability of informed trading using ultra high frequency data and
to use these to address corporate governance questions for Emerging countries (in this case,
for Latin America).’

To check the robustness of PIN as a measure of private information trading, we analyze if
it peaks just before material corporate announcements are disclosed to the market, and find
that this is true in general, although the magnitude and the lead of the anticipation seems
higher for acquisition and divestiture announcements than for earnings and cash-dividend
announcements.

The rest of the paper is organized as follows. Section 2 presents the model, and section 3
describes the informed trading estimation method. Section 4 describes the data sources and
sample construction, and section 5 discusses the empirical results. Section 6 concludes.

% We recently learned that a Jackson, Dutta, and Nitani (2005) study related questions for Canadian stocks.



2. The model

This model attempts to capture the relation between insider trading and corporate
governance when government sanctioned bans are not necessarily enforced, and it is the
controlling group the one that chooses if and how closely to adhere to insider trading
restrictions. We believe that this setup better captures the features of many markets outside
the United States, including Latin America.

The early insider trading models usually relied on noise traders who traded in an
exogenously random way. Medrano and Vives (2003) and Bhattacharya and Nicodano (2001)
have recently criticized those models, substituting noise traders by utility-maximizing
consumers subject to liquidity shocks. Importantly, they find that risk-averse outsiders may
be better off when insiders trade than when they do not. Our model can be viewed as an
infinitely repeated extension of Bhattacharya and Nicodano (2001) with endogenous
investment. As far as we know, this is the first attempt to study reputation issues in insider
trading models.’

Consider an economy with infinite discrete time periods (¢ = /, 2,...) each of which can
be thought of as a trading period. In this economy there is a continuum of atomistic investors,
called outsiders, with names in the [0,1] interval and a big major shareholder of the firm
whose Lebesgue measure is normalized to one, called the insider.

At the beginning of each trading period, the insider has an endowment of K dollars and
each outsider has an endowment of @y dollars. At this time, the insider can collect funds in a
market by issuing shares and invest the proceeds in a project. The project’s end-of-period
random return is @per dollar, with E («9) >1. @can only take two values: 6, with probability
n, and @, with probability 1-7, with 0< 77 < 1. We assume that the distribution is common
knowledge and i.i.d. across time. The project needs a minimum amount of investment equal
to K + &, where ¢ s assumed to be strictly positive and small. The total payoff given initial
investment of K + k (with k> &) is (K + k). The insider can otherwise keep his K dollars
liquid.

On the other hand, each outsider has the option of investing in the market described here
or in the world market. We assume that there exists an indivisibility such that these two
options are exclusive. If the outsider invests in this market she can buy z shares at a price p,
and keep the rest (y) in liquid dollars. Each share promises a dividend of p,6 at the end of

the trading period.® Outsiders are assumed to be risk averse, with logarithmic preferences
depending upon dollar consumption. Also, each outsider is subject to a preference shock:
with probability 7 the outsider needs cash before the end of the trading period (in which case

" Maug (2002) is the first theoretical model attempting to connect insider trading with corporate governance. His
main goal is to study the welfare implications of insider trading regulation from a corporate governance
perspective assuming perfect enforcement. It should be noted that he does not focus on insider trading as a
measure of governance quality as we do here.

¥ Appendix A solves the model in detail. It shows that dividends per share equal P,0 . There is no distinction

between cash flow and voting rights in this model.



we call her an early agent) and with probability 1-7 she consumes at the end of the trading
period (in which we call her a late agent). Following closely Battacharya and Nicodano
(2001), we assume that, at the beginning of each period, the value of 7 is unknown, but it is
common knowledge that it can only take two values, a high value (7,) with probability ¢, or a
low value (7;) with probability 1-¢, with 0<a<1. This random variable is assumed to be
independent of the project shocks. There is an interim trading session in the middle of the
period where late agents purchase stocks from early agents who sell their shares to consume.
If the outsider did not participate in this market, she invests her entire endowment in the
world market, obtaining an ex ante expected utility of ¥ . We need there to be an

aggregate liquidity shock so that insiders can camouflage themselves among liquidity
demanders when 6 =0, and = =r,. If 7, = 7, outsiders would immediately be able to

recognize if insiders are selling by looking at the volume of shares traded in the interim
session.

<FIGURE 1 ABOUT HERE>

Figure 1 illustrates the unfolding of events within the trading period. At the beginning of
the period the insider decides whether to issue stocks and finance the project or to invest his
K dollars in the outside investment opportunity. Each outsider, having decided to participate
in this market, decides her initial portfolio, composed of z shares bought at price py and of y
liquid dollars. After the outsiders purchase the shares issued by the insider in the first
subperiod, and before the realization of € is known to the insider, the latter decides whether
he will disclose 8 (whatever its realization) or not. We also assume that there is a
commitment technology within the period so that the disclosure promise is actually
implemented upon realization of 6.° Then, the insider observes the realized return € and he
does as previously announced. The liquidity shock at the aggregate level and for each
outsider is also realized, though nobody observes the aggregate shock directly. Later, the
interim stock market session opens, and trading occurs at some price p;. In this interim
trading session, as noted above, early outsiders sell shares and late outsiders purchase them.
Insiders also must decide whether to stay out of this market session or to sell an amount of
shares Z >0, such that the total amount sold to late outsiders is independent of the size of the
aggregate liquidity shock (i.e., independent of whether 7 is either low or high, see equation
A.22 in Appendix A for details). At the end of each period in which investment occurred, the
project is liquidated and the insider pays the corresponding dividend to outside
shareholders. '’

The insider chooses a strategy, such that for each possible history, it specifies whether in
each subsequent trading period investment in the project is made and whether the information
about its return will be disclosed to the public upon realization. The insider is assumed to be
risk neutral in consumption. The objective for the insider is to maximize the total expected
discounted return over the indefinite future, where £ is his discount factor, with 0 < S< 1.

? This assumption is restrictive. However, it simplifies the analysis and it captures the idea of reputation building
that we want to stress in this paper in order to link corporate governance quality and insider trading intensity.

1% We assume that this information is publicly verifiable. In this paper, we are not interested in discussing the
relationship between verifiability of information and corporate governance.



The period-7 market equilibrium

Within each period, the outsider’s problem can be written as:

+a(1—77) {ﬂ'h ln[cl(h, ) +(1—7zh ln[cz(h,L)] }+ 0
+(1=a)p {7, Infe,(t, B )]+ (1~ 7, )ne, (1, H)] }+
+(1-a)(t-n) {7 nfe,(,L)]+ 1=z, )in[e, (1, L)] }
subject to
Y+ Dyz =0,
pl(i7j)Zl <y
(if)=y+ p.(i): (2’
e (i./)=2py 0, +y+[p, 0, - p,(i. )] 2 i=hl, j=H,L

Note that the dependence of p; on (i,j) will be affected by whether disclosure takes place
or not. Let 7)” and 7’ be the indirect expected utilities of the outsider without and with
disclosure respectively. Appendix A shows that there exist parameter values such that
ve >v,"’ . We assume that such conditions hold from here on. Bhattacharya and Nicodano
(2001) showed that (for a suitable value of Z ), even without disclosure, outsiders are able to
infer correctly two out of the four aggregate states: (/) and (4,L). This is because when
n =, and 6 =6, , insiders would not want to sell in the interim period and there are
relatively few early outsiders. Therefore there is a small supply of interim shares and
outsiders infer the true state. When 7 = 7, and 6 = 6, , insiders would want to sell in the
interim period and there are relatively many early outsiders, so there are a lot of shares being
offered in the interim period. Thus, the interim stock prices for such states are the same as in
the case of full disclosure. By contrast, outsiders can not guess the true state either when
7 =, coupled with 6 =0,, and when 7 = 7, coupled with & =6, . Since we assumed that
the insider exhausted his capital when investing in period 0, he can only sell shares in the
interim session, which of course he will do under no disclosure when the productivity shock
is low, 8 =6, . The period ¢ expected utility for the insider in an equilibrium is

e {V,D = E(#)K with full disclosure and no insider trading 3)
1

v =E@)K +(1-n)1-a)z (plND -0,p)" ) with no disclosure and insider trading



where p.” is the price at which shares are issued at the beginning of the trading period with

no disclosure and where p*” is the price at the interim session that investors face with no

disclosure in states (4,H) and (/,L). It can be shown that there are conditions such that
pP >0, pl" . This inequality implies that the per period expected utility for the insider

without disclosure and insider trading in the interim session is strictly greater than with
disclosure. This implies that, within a trading period (in a static sense) the insider finds the
‘no disclosure and insider trading’ strategy to be strictly dominant.

Appendix A shows an example of parameter values under which pg > pi™ , which we
assume here. This inequality has a simple intuition. When the insider does not disclose the
information, risk-averse late outsiders who provide liquidity to the early outsiders face risk in
their final utility levels. Therefore, when purchasing z; shares risk sharing is obviously poorer
than with disclosure. Anticipating this behavior one step ahead, outsiders are willing to pay
less for shares of an insider who will not disclose the information. As a result, the firm
collects less capital under no disclosure since total outside financing equals p, M

Suppose that until period #-1 disclosure took place in each of the periods. Suppose that
early in period ¢ all outsiders believe that the insider will disclose, and they price shares
accordingly. However, the insider later announces that he will switch to no disclosure, which
we call cheating. In this case, the expected utility for the insider is

Vlcheat _ E(@)K + (1 _77)(1 —a) z (plD,Cheat _poDeL) 4)

where p"“““ is the price that clears the interim share market (Appendix equation A.25)

when there is no disclosure but initial shares prices were set expecting disclosure. The

periodic expected utility for the insider if cheating is greater than that if not cheating,

yitea s yP solongas pr ™ > pl@, . On the other hand, as the total payoff for the insider

of investing in the storage technology is K, clearly V" >V} > K .

Hereafter, we look for a Perfect (symmetric) Bayesian equilibrium, similar to that
presented in the macroeconomics literature (e.g. Chari and Kehoe, 1990) that allows to
sustain two equilibria: one with no disclosure and another one with disclosure and a threat of
punishment in case of deviation.

Vcheat _ b ' .
L and if V,)© < V" < V) then there exists a Perfect
V[c eat K

Bayesian equilibrium in which, along the equilibrium path, the insider discloses the value of

Proposition 1. If f >

Oin every trading period, and the price vector of shares in each period is equal to (pé) , 0y )

Proof: Consider the following strategy for each outsider in period ¢. If the insider disclosed
the information in every period before ¢, purchase shares so that the price at the issuing

"In equilibrium z=1, see Appendix A for details.



session is p. . If in period -1 the insider cheated, each outsider switches to believe that the
others, if participating in this market, would decide to purchase an amount of shares
consistent with the price p," . That is, each outsider believes that the other outsiders are
willing to pay a lower price for each share. In such case, though, each outsider prefers not to

purchase any shares from the insider. The reason is that the insider’s dominant strategy in
each period is not disclosing the information and trading on it. Thus, the outsider finds more

profitable to invest her entire endowment ey in the world market, given that V" < V3"
according to the statement of this proposition. This implies that the insider does not get
enough funds for the productive project and so he must invest his K dollars in his alternative

investment option. Given this threat, S satisfying the inequality in the statement of the
proposition is equivalent to

D
VI > V[cheat + ﬂ K ( 5)
1-p 1-p

This means that the total expected discounted returns for the insider of disclosing every
period is greater than cheating and receiving the punishment thereafter. This shows the
existence of an equilibrium with full disclosure, no insider trading, and outside financing for
investment. P

Clearly we cannot state that this is the only equilibrium. However, the objective of this
model is just to argue that full disclosure and no insider trading can be rationalized as an
equilibrium in which the firm wants to keep its reputation. Note that this same model can be
used to generate a second equilibrium when the conditions are changed:

Proposition 2. Suppose that v’ < V)P < vp, and that B is low enough. Then, there is a
Perfect Bayesian equilibrium in which the insider never discloses the information about 6 but
where each outsider still purchases the shares issued by this insider. Along the equilibrium
path the price per share vector in each period is equal to (péVD , P )

Proof: Given a sufficiently low g, then it is impossible to sustain full disclosure of
information by the insider in every period as an equilibrium strategy. On the other hand,
outsiders, knowing this, still prefer to purchase shares at p;” given that, by investing in the
world (outside) market, their expected utility is strictly lower than by purchasing shares
issued by the insider without disclosure. This proves this result. »

Parameters and corporate governance quality: an interpretation

This model is a useful tool to see more explicitly the relationship between insider trading,
disclosure decisions and governance quality. The first obvious parameter is the insider’s
discount factor £, which can be interpreted as a measure of the value that the major
shareholder gives to long-horizon payoffs. A company with a high £ is one whose major
shareholder cares about long term reputation much more than a low £ firm. We interpret



those firms that care more about long term reputation as those with better corporate
governance quality. This interpretation is also consistent with that provided in the literature
on policy making and institutions introduced by Spiller and Tommasi (2003), in which
myopic institutional environments are unable to implement efficient policies. In our
interpretation, controlling group myopia (low f) is one of the determinants of bad corporate
governance that may lead to insider trading and no disclosure of private information.

Other parameters of the model can also be read in their relationship with corporate
governance quality. The investment project that the insider has available may also be related
to the quality of governance. More precisely, firms with better governance may be able to
“find” better project opportunities, which in our model means a better “probability
distribution” for @ (for example, higher 8,, or higher 1)."* This in turn affects E (6) and thus

the payoff for the insider. Of course this also affects the expected utility of outsiders.
Therefore, better governance may affect payoffs such that the equilibrium in proposition 1
may be more likely than that of proposition 2, in the sense that, for example, V" -7 is

small.

3. Estimation of the Informed Trading Probability

Our measure of informed trading intensity is the private information-based trading
probability (PIN) developed by Easley, Kiefer, O’Hara and co-authors (1996a, 1996b, 1997a,
1997b). Here we sketch the basic elements of the model, which is described in detail in
Appendix B. The PIN is a function of abnormal order imbalances. This probability is derived
from a sequential microstructure model (mainly from Glosten and Milgrom, 1985, and Easley
and O’Hara, 1987 and 1992). This framework assumes a trading day at the beginning of
which Nature chooses whether a new information about the end-of-day value of the asset
arrives (which occurs with probability & ). Nature also chooses whether this information is
either “bad” (with probability & ) or “good” (remaining probability). When this information
arrives it is revealed to the so-called informed traders (a subgroup of the whole set of
investors in the market). Then the market opens for trade. Trading occurs through a very
large number of discrete time periods within the day."* In each of them Nature randomly
chooses one trader, either informed (chosen with probability ) or uninformed (remaining
probability). The uninformed agents are noise traders who trade with probability £ (selling
one unit of the asset with probability p, buying with the remaining probability). The model
solves for the exact likelihood of observing a given pattern of buys, sells, and no trade
periods within a day as a function of the parameters &, 6, i,& and p. The input for
estimation are the daily vectors of buys, sells, and no trade periods observed during a number
of days which are assumed to be a random sample from a stationary distribution. As
described in detail in Appendix B, this framework allows computing the probability that each
observed trade comes from an informed party, equal to

2 For example, Klapper and Love (2002) present evidence that firms with better governance quality ratings are
more profitable.

1 Easley, Kiefer, O’Hara and Paperman (1996b) and Easley, Kiefer and O’Hara (1996a) use a continuous-time
version of the same model. We chose the discrete time version of Easley and O’Hara (1992) given that for
several Latin American stocks the frequency of trading is lower than for US stocks.



pPIN=— % (6)
o+ e(1—au)

4. Data Sources and Sample Construction

This section briefly describes the main sources of data and the methodology of the sample
construction. Appendix C gives specific details. We use intra day stock data on transaction
prices and traded shares and ask and bid quotes (when available) from October 2, 2003 until
September 30, 2004, corresponding to the fourth quarter of 2003 and to the first, second and
third quarter of year 2004, obtained from Bloomberg. Appendix section C.1 provides details
on the liquidity-based criterion used in order to select the tickers. This criterion gives 288
stocks, traded both at home and in the ADR market, pertaining to 207 corporations from
Argentina, Brazil, Chile, Colombia, Mexico, Peru, and Venezuela. The sample accounts for
80 percent of the trading volume in Latin American securities during that year.

For each of these stocks, we use the well-known Lee and Ready (1991) algorithm to
classify each trade as either buyer-initiated or seller-initiated. This allows to compute the total
observed number of buys, sells and no-trade periods for each day (the latter are defined as the
number of continuous five-minute long intervals without trade during the day). We group this
daily buy, sell, and no-trade data by quarter, and we estimate by maximum likelihood a
quarterly PIN by using numerical methods to maximize equation (B3) in Appendix B.

We also obtain data on several measures of the quality of nationwide investor protection
environment. We use the shareholder protection variables from La Porta et al. (1998). For
some of them, we also obtain updated values from ICRG (2004). We use data on enforcement
of Insider Trading regulations from Bhattacharya and Daouk (2002). These variables are
described in detail in Appendix section C.2 and Tables C1 and C2.

We use firm and stock specific variables such as country of headquarters, industrial
sector, whether the stock is classified as common or preferred and ADR status from
Bloomberg. We also use balance sheet data from Economatica in order to estimate a proxy
measure of Tobin’s g, defined as the ratio of the market value of assets to book value of
assets, a definition similar to that used in the related literature.'* This measure of equity value
is assessed from the point of view of outside shareholders, consistent with the perspective
taken in the theoretical model of section 2. Another firm-specific relevant variable is growth
opportunities, proxied by the geometric annual average growth rate of sales of the last three
years. Given lack of data for some of the companies we are able to compute these variables
only for 175 firms. We also obtain individual corporate governance analyst-based ratings and
indices for a subset of the companies in our sample from the Credit Lyonnais South Asia
(2001) report. Appendix section C.3 shows further details on the firm specific data.

For the event study Bloomberg provides a comprehensive list of corporate announcement
for all included companies. We consider the four main types of announcements: acquisitions,

" This is exactly the definition in Klapper and Love (2002) and similar to that in La Porta et al. (2002), see
Section C.3 in the Appendix for more details.
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divestitures, cash dividends, and earnings announcements. Section C.4 in the Appendix
describes these announcements in detail.

5. Results

5.1. Distribution of Probability of information-based trading

Table 2 presents summary statistics of the distribution of PIN by ticker-quarter. The top
panel of Table 2.A reports the breakdown by country of corporate headquarters. For example,
the mean of PIN over time across Brazilian stocks was 16 percent.'” The Brazilian stock with
the smallest average PIN gauged 2.9 while that with the largest PIN gauged 76.2. This means
that there was a 76.2 chance that any randomly selected trade in that stock-quarter was
initiated by a privately informed agent.

(TABLE 2.A ABOUT HERE)

The ranking of countries from lowest to highest median PIN is made of Brazil, Mexico,
Peru, Argentina, Chile, Venezuela, and Colombia. One should be cautious about inferring
that the degree of PIN across the universe of Colombian and Venezuelan firms is large given
that we have only three stocks from each of those countries in the sample. The main message
from the top panel is that there is substantial heterogeneity of PIN across stocks, but that this
variability occurs mainly within countries and not across them. For example, while the
distribution of PIN for Brazil is shifted to the left relative to that of the other countries, the
maximum PIN in the sample is also from Brazil.

In order to place these results in the context of the previous literature, the mean and
standard deviation of PIN across 150 stocks of United States corporations estimated by
Easley, Kiefer and O’Hara (1996) and Easley et al. (1996) are 17.7 and 8.8 respectively (the
minimum and maximum are 0.0 and 68.4). Although the U.S. distribution tends to be shifted
to the left relative to that of the Latin American countries, the gap is much smaller than
expected. This prior expectation is based on the relative degree of investor protection and
enforcement of insider trading bans and on the evidence in Bhattacharya et al. (2000) that
Mexican corporate announcement news have already been fully incorporated into prices by
the time that they are officially disclosed to the market. However, Easley, Kiefer and O’Hara
(1996) and Table 2.B show that the distribution of PIN depends critically on the liquidity of
each security, so that ignoring that dependence can significantly bias comparisons. Moreover,
the substantial discrepancy in sample periods (the U.S. estimates are from the early 1990s)
can underlie differences in the worldwide systematic component of & in (6). In general, an
appropriate comparison of PIN across markets that are so different should be based on a
matched sample of firms as in Easley, Kiefer and O’Hara. This type of careful comparison is
left for future research.

The second panel groups stocks by industrial sector. While communications has the
lowest median PIN (14.6) and cyclical consumer products has the highest median PIN (19.9)
there seems to be even lower variability in median PIN across industrial sectors than there is

"> PIN figures in the tables in the text are reported in percentage points. For simplicity, we subsequently try to
avoid repeating the word percent after each number.
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across countries. The third panel reports that preferred stocks have a much lower PIN than
common stocks. Given that all preferred stocks in the sample are from Brazil, and that these
make up three fourths of stocks from that country, this finding is related to the lower PIN of
Brazilian stocks and will be addressed in detail in discussing Table 3.A.

Assuming that the US Securities and Exchange Commission scrutinizes ADR transactions
as well as it does with US domestic stocks, one can expect a higher punishment for trading
with private information in the US relative to Latin American exchanges. Alternatively, if
one assumes that firms listing ADRs are thereby signaling their commitment to better
corporate governance practices, one could also expect a lower PIN for ADRs. The fourth
panel of Table 2.A shows that this is the case on average. ADRs and ADR underlying stocks
have lower PINs than stocks that just trade at home. In line with the results from other
partitions of the PIN set, we find that although ADRs have lower PINs, these are also more
disperse than for the other categories.

(TABLE 2.B ABOUT HERE)

Table 2.B looks at the distribution of PIN by volume quintiles, defined for each quarter.
We use two measures of volume: quintiles defined relative to the amount of trading in each of
the eight exchanges (intra-exchange quintiles), and quintiles defined relative to the amount of
trading in all exchanges combined (inter-exchange quintiles). Whatever the measure, the
findings confirm the finding of Easley et al. (1996b) for the US, that less liquid stocks are
prone to substantially higher PIN: the figure for the lowest volume quintile (23 points) is
about twice as large as that for the highest volume quintile (12 points). The econometric
exercises below show that volume is one of the most robust determinants of differences in
PIN. But Table 2.B shows that even this partitioning of the sample leaves much within group
variance: the top 5 percent of stocks in the most liquid quintile have a higher PIN than the
median stock from the lowest volume quintile.

Finally, Table 2.C shows the that there is variation of PIN across quarters, and that that
time pattern is different across the different categories (some are higher at the beginning,
while others are higher near the end of the sample).

(TABLE 2.C ABOUT HERE)

The main message so far is that there is a substantial heterogeneity of PIN within

categories commonly controlled for in the literature. This underscores the importance of

computing company-specific proxies of governance quality as opposed to country-wide
indicators as we do in this paper.

5.2. Cross-Sectional Determinants of Informed Trading

5.2.A. Categorical Decomposition of Informed Trading

We first attempt to identify categorical covariates of PIN using the pooled OLS
regression,
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PIN, =a+p"" I(Vol. Quintile;, )+ pe I(Country, )+ pS" I(Sector; )+
+BP' I(Common/Preferredl-)+BA' I(ADR status; )+ Bt I(t) + ¢, (7)
i=1,.288; t=12,34.

where every I(.) is a matrix of dummy variables for each classification. Since we include
several sets of dummy variables, to facilitate the interpretation of the results, we depart from
the standard procedure of reporting the results for each group as a difference relative to a
control group. That is, we use dummies that span the full set of possibilities of a given
partition of the sample, so that the coefficient on each dummy reflects to what extent
behavior for that category deviates from the global average (Suits, 1984).'® The -ratios assess
whether the difference is statistically significant.'” The coefficient on the global intercept is
the mean of PIN for the average stock. Given the evidence in Tables 2.B and 2.C, we control
for time fixed effects and for volume effects in all regressions. Table 3.A reports the results.

(TABLE 3.A ABOUT HERE)

The first important result is that volume is inversely related to PIN: while PIN for the
average stock is 21.6 (model 1), the estimate is 17.2 for the most liquid stocks, and it rises to
about 26.8 for the least liquid stocks from the average country. The result is robust to the
different specifications and is consistent with those in the received literature (e.g. Easley et
al., 1996b, among others).

Model 1 also shows that Brazilian, Mexican, and Peruvian companies have a statistically
significantly lower PIN than the average stock. The (few) firms from Venezuela and
Colombia in the sample, instead, have systematically higher average PINs, while Argentine,
and Chilean companies’ PINs are not significantly different from the overall mean.

Model 2 analyzes economic sector effects and shows that the PINs of financial and
cyclical consumer products firms are higher than average, while communications firms have
a lower PIN."® Model 3 shows that common stocks have higher PINs than preferred stocks.
The Brazilian coefficient in model 1 can be low because informed trading is not as prevalent
there, or because 75 percent of Brazilian stocks in the sample are preferred which are
themselves characterized by low PIN as model 3 shows. Model 5 checks for this possibility
by including all controls simultaneously."’

' When using a control group, one imposes the constraint that the coefficient on that group’s dummy is zero.
Here we impose that the sum of the coefficients of all group dummies is zero. The problem is mathematically
identical, but the results are easier to interpret in this way, especially when more than one set of dummy
variables is used. The test that all the coefficients on the dummies are jointly equal to zero is a test of equality of
the group means.

'7 Given the strong indication from Tables 1.A and 1.B that the volatility of PIN differs substantially across
groups of stocks, we use White (1980) heteroskedasticity-consistent standard errors.

' One possible justification for these results is that it is harder for outsiders to properly assess the value of
financial firms (whose expertise is precisely the handling of critical information about their borrowers) as
opposed to heavily regulated communications firms.

' The industrial sector effects are jointly insignificant in the combined regression and so are dropped in model
5.

13



It may seem puzzling that the estimate for Brazil is 5 percentage points lower than that for
Chile, while Chile scores better in several corporate governance quality measures.”’ Various
authors argue that there is an extraordinary concentration of voting power in Brazilian
companies, represented in common shares that are usually not traded in public stock markets,
while 90 percent of what is traded there are non-voting or preferred shares that do not pay
material dividends (Leal et al., 2005, Carvalho, 2000, etc.). If this is true, the value of such
“preferred” shares may be disentangled from corporate outcomes. Insiders may therefore not
participate in public markets, and potentially chose to profit from their informational
advantage in private transactions.”’ This situation notably contrasts with that in Chile, where
firms rarely issue non-voting shares (Lefort and Walker, 2005). Moreover, about 15 percent
of issued stocks are actively traded in the local market, whereas about 8 percent of such
stocks are kept in custody for depositary receipts traded in foreign markets. These numbers
suggest that, for Chilean companies, a much higher proportion of the voting power is traded
in public stock markets, compared to Brazilian firms. Then, it may be perfectly possible that
insiders from Chilean firms trade in public stock markets more actively than in the Brazilian
case.

Our country ranking differs from that of Grishchenko et al. (2002) as they find that Brazil
and Argentina have much higher prevalence of informed trading than Chile. This contrast
may result from the difference in the sample periods and from the alternative methods used to
infer informed trading. Note, however, that although they document a positive relation
between return autocorrelation and volume, which can be interpreted as evidence of informed
trading, they do not perform the test in Llorente et al. (2002) to show that the autocorrelation
coefficient effectively depends on informed trading measures. Our approach is more direct,
since the PIN is directly the probability that each trade comes from an informed trader.

Another very important result from Table 3.A is that the gap between ADRs and stocks
that just trade at home is a significant amount (2.7 percentage points), relative to an overall
PIN average of about 21.1. This is consistent both with the hypothesis of better enforcement
of insider trading rules in the US and with the signaling hypothesis discussed above, and it
also confirms the results in Von Furstenberg and Tabora (2004). These authors use price data
for Telmex and Televisa stocks trading both at the Bolsa de Mexico and in New York as
ADRs. They find that price discovery mainly takes place in Mexico, which conforms to a
higher presence of informed traders in the home market. In model 5, we find that ADRs have
an average PIN that is 1.3 points lower than that of their underlying securities.”

5.2.B. Informed Trading and Frequently Used Corporate Governance Measures

We next analyze the dependence between privately informed trading and governance
quality variables used in the literature. The maintained hypothesis is that our measure

% E.g. Investor Protection in La Porta et al. (1998), Legality in Berkowitz et al. (2003), etc., see Table C2 in the
Appendix for the actual figures.

1 One caveat to this explanation is that the Brazil effect in model 5 is much stronger than the Preferred effect.
One possibility for this result is that the common Brazilian shares, representing a negligible fraction of voting
power, are also not the means of choice of insiders to trade on information.

*2 Many Latin corporations are controlled by foreign owners. In follow-up research, we are working to see if the
nationality of the controlling groups is correlated with PIN. We thank Sebastian Galiani for this suggestion.
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contains more information than previously used metrics. Table 3.B reports the results of
estimating the panel regression,

PIN;, =a+ ﬂG Governance Quality;; + Bt I(t)+ BV' I(Vol. Quintile;, )+ £
i=1,..288;, j=Arg.,Bra,Chi.,Col,Per.,Mex., Ven.; t=1,..,4

i"(®)

with one Governance Quality;; variable at a time, including volume quintile and time
dummies, and using exchange-stock random effects. In most cases, Governance Quality;; uses
only the country subscript (j) since it is a nationwide measure. So we only have seven
effective observations of the quality variable in those regressions and thus the results should
be interpreted with care.”> We include the individual corporation subscript (i) because four
lines in the table use the individual corporation ratings from CLSA.* The first four columns
of the table report the coefficients and standard errors using intra-exchange and inter-
exchange volume quintiles respectively. The last two columns report the effect on PIN of
either a one standard deviation increase in Governance Quality;; or a change in it from zero to
one when it is binary. For most explanatory variables, a higher value implies a better investor
protection or corporate governance environment (e.g. a higher value of Risk of Expropriation
index means less risk). The exceptions are Percentage of Share Capital to Call an
Extraordinary Shareholders' Meeting (a higher value means that it is more difficult for
minorities to accomplish this), the Median Shares of the Three Largest Shareholders (a higher
value implies more concentrated ownership), and Mandatory Dividend (the fraction of net
income that a corporation is forced to pay out as dividends, which may be ambiguous for
governance quality). To facilitate interpretation, we report regression results ranked from the
lowest to the highest coefficients.

(TABLE 3.B ABOUT HERE)

Several variables yield the expected results: higher values of Risk of Expropriation,
Accounting Standards, CLSA Management Transparency,” Corruption in 1998, or the
introduction of the One Share-One Vote or Mandatory Dividends clauses imply a lower PIN.
A one standard deviation increase or a change in each of these variables from zero to one
leads to a fall between 0.6 and 2.3 percentage points in PIN. When controlling for inter-
exchange quintiles, Insider Trading Enforcement is also relevant, with a substantial 2.4
percentage-point fall in PIN in those markets. Some of these variables are directly related to
informational issues so these results seem reasonable.

However, there are other variables that yield the opposite result: Shareholder Rights, a
better representation of minorities (i.e. the existence of Cumulative Voting or Proportional

» We use all pertinent variables in La Porta et al. (1998), the legality index in Berkowitz et al. (2003), the
insider trading enforcement dummy in Bhattacharya et al. (2002), and the Investment Profile measure in ICRG
(2004). When country attributes are measured periodically, we include the original values in La Porta et al.
(1998) and the 2004 readings using the more current ICRG data. See section 4 for further details. Table C1 in
the Appendix defines the country-wide variables, while Table C2 shows the observations by country.

% These are management transparency, management discipline, management independence, and the average
rating.

%3 These two variables are statistically significant only when using intra-exchange volume quintiles.
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Representation rules), Judicial Efficiency, Preemptive Rights to New Issues, Ownership
Concentration,”® as well as the 2004 scores of Rule of Law, Corruption, and Legality.
However, these variables seem to be unrelated to private information.

The sign change of the coefficients on Rule of Law and Corruption between their 1998
and their 2004 observations merits an explanation. Table C2 shows that Brazil was about one
half a standard deviation above the cross country mean in 1998 and it went down to about
one half a standard deviation below the mean in 2004 in both of these variables. This fact,
given that Brazil has the lowest mean PIN in the sample, helps explain the sign reversal of
these variables in equation (5). As noted above, this is essentially a regression with seven
observations in the Governance Quality; dimension, so this big reversal in the score of Brazil
can cause the unexpected sign change.

The findings of Grishchenko et al. (2002) and ours agree on some important points, but
they also disagree on others. On the one hand, the enforcement of insider trading bans, better
accounting standards and less risk of expropriation, and the existence of One Share-One Vote
legislation imply less prevalence of asymmetric information trading in both papers. There are
also some counterintuitive results that coincide: existence of Cumulative Voting or
Proportional Representation rules imply higher informed trading intensity in both papers.

On the other hand, the effect of Percentage of Shares needed to call an Extraordinary
Meeting has a counterintuitive effect in Grishchenko et al. (2002) while we find no effect on
PIN. On the other hand, countries with more concentrated ownership structures have
asymmetric information trading according to Grishchenko et al. (2002) while they have a
lower PIN in our exercise. Of course, this comparison is limited by the fact that, having 19
countries in their sample, they have more degrees of freedom to identify the effect of country-
wide variables than we do.

Although the regressions involving CLSA ratings are exempt from the degrees of
freedom problem that pervades those using nationwide controls, using those variables gives
mixed results. Management Independence and Average rating from CLSA have the “wrong”
sign in at least one of the specifications though, as mentioned above, Management
Transparency did have the right sign in one of the specifications.

In summary, while some of the often used measures of corporate governance quality are
associated with informed trading probabilities, in general, there seems be an important degree
of heterogeneity in PIN that is not captured by the variables used in the literature.

5.3. The Market Value of Informed Trading

The theoretical model in section 2 predicts that, under certain assumptions, the price of
the firm’s stock at the beginning of each trading stage is higher if outsiders expect full
disclosure of the firm’s private information than if they anticipate no disclosure and insider
trading. We next assess if the empirical evidence is consistent with this prediction.

26 The finding that higher Ownership Concentration leads to lower PIN is the Brazil vs. Chile result in a new
disguise. Table C2 shows that Brazil is at the top of the concentration scale while Chile is at the bottom --in fact
the latter is about two standard deviations below the sample mean.
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So far, we have documented the substantial heterogeneity of PIN both within and between
categories used as controls in the literature. In this section, we proceed to assess whether the
Latin American market does indeed recognize both this heterogeneity and that informed
trading is harmful to outside investors as reflected in the prices of the securities that those
investors trade. La Porta et al. (2002) focus on nationwide controls and on corporation-
specific cash-flow rights measured at one point in time. Klapper et al. (2002) use corporation
specific measures of governance that are analyst-based (and so potentially subjective and
endogenous), and are also fixed over time. Our contribution is to postulate the PIN measured
during each quarter in the sample as a corporate governance quality indicator at the firm-
quarter level. To do this, we estimate the panel regression,

g =0+ ﬂl PIN ., + ,BG Governance Quality;; + ﬂS Sales Growth;;, + Bt’I(t)—i- Eir

ijt ijt

)
i=1.,175; j=Arg,Bra.,Chi.,Col., Per., Mex., Ven. ¢ =1,...,4.

where Tobin’s g;;, proxies for the value of the firm 7 in country j during quarter ¢, and Sales
Growth;;, attempts to capture the value of the firm’s growth opportunities. We run several
regressions using all the governance quality or investor protection variables used in Table
3.B, both alone and interacted with PIN, with time fixed effects. Very few of these variables
turned out to be significant so the tables focus on those cases in which they were significant.
Following La Porta et al. (2002), Table 4.A presents the results using raw data while, for
robustness, Table 4.B uses g and Sales Growth in deviation from industrial sector medians.
Following the suggestion in Antweiler (2001, ft. 1) we control for the potentially nested error
structure of the residuals by using fixed effects for the top level category (countries) and
random effects for the low level category (firms). Also, since PIN is an estimated variable,
we have the well known estimated regressor problem. This will imply that the estimated
slope coefficient will be attenuated towards zero and that its estimated standard error will be
wrong. We correct for the latter problem by bootstrapping the sample.”’

The key result is that PIN has a negative contemporaneous effect on market value in all
benchmark specifications: a one standard deviation fall in PIN is accompanied by a rise in
Tobin’s g of between 0.99 and 1.5 percentage points depending on the model. The effect is
significant economically and statistically, and it is stronger with industry-adjusted data.”®

The two first columns of each table report the benchmark specifications, in which PIN is
used alongside Sales Growth and a constant.”’ The first column uses country fixed effects and

2T We use 100 replications of samples of 175 firms from this same set such that, if a firm is chosen, all its time
series observations are included in the replication sample. We then use the empirical distribution of the slope
coefficients estimated in the replications to assess the standard error of the slope coefficients in equation (9), see
Efron and Tibshirani (1993) for details.

*® To the extent that ITP is correlated with some other, albeit more general, measure of corporation-specific
governance quality, these coefficients are biased measures of the effects of ITP on value. Given the inexistence
to date of such an ideal measure, the contribution in this paper is precisely to compute a proxy thereof and to
assess its market value. This problem is common to the other papers that have attempted to construct
corporation-specific governance quality measures (e.g. La Porta et al., 2002, and Klapper and Love, 2002).

% Naturally, using firm effects reduces the importance of Sales Growth in all specifications in these panel
regressions.
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firm random effects while the second one uses firm fixed effects. In all of the four cases, PIN
is significant at the 10 percent level or better.

The regressions in the last three columns use governance quality variables that are fixed
over time. Therefore, fixed effects are not feasible and we use random effects. When using
Rule of Law and Legality (both assessed during 2004) the PIN coefficients are in the ballpark
of the benchmark specifications and are statistically significant. Therefore, probability of
information-based trading is priced above and beyond the measures of nationwide investor
protection in this seven-country sample.

The last column of each table reports the results of a regression using the CLSA average
rating for each corporation. We only have these data for 60 firms out of the 175 used in the
previous regression. Although the point estimate of the coefficient on PIN remains negative,
it is no longer statistically significant. A similar result obtains using other CLSA measures of
governance quality. This may result in part from the correlation between the average rating
and PIN documented in Table 3.B, a fact that has interesting policy implications discussed in
the conclusions.™

5.4. Does PIN Really Measure Informed Trading Intensity? A Robustness Check
Around Corporate Announcements

At this point the reader may wonder if PIN really measures the intensity of informed
trading in stock markets, or if it just reflects some other spurious effects. To check this, one
can remember that, in the time series dimension, inside information is most valuable just
prior to its public release. Thus, we run an event study attempting to analyze if PIN indeed
rises during the 20 trading days before a public announcement relative to a control and a post-
announcement period.’' If this happens we may state that PIN is consistent with the behavior
of a true measure of informed trading. We further assess if this time pattern differs across
categories (e.g. volume quintiles, countries, industries, common/preferred, and ADR status).
As usual in these types of experiments, this is a test of the joint hypothesis that PIN is a good
measure of insider trading and that insiders do take advantage of their privileged access to
information. Having computed PIN for the three periods around each announcement, we
estimate the following equation,

) ) PERIODIC—PRE ) PERIODIC—POST
P[Nikt=a0+aZi+(ﬂ0+BZi)lit +(70+7Zi) I
(10)

' APERIODIC—PRE , APERIODIC—POST
+(50+6Zi)1it +(¢0+(PZ1‘)1;: Vik

i=1,..,264; k=1,..K;; t=1,...,T;

3% Note that Klapper and Love (2002) also regress Tobin’s ¢ on CLSA governance ratings and find a coefficient
between 0.02 and 0.025, quite similar to our own point estimates of 0.03 and 0.027.
3 As a robustness check, we perform the same exercise using a window length of only 10 trading days.
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where K is the number of announcements for firm i during the sample, and ¢ indicates
calendar time measured in days.>” I, represents an indicator function that equals 1 when day ¢
during which the PIN of the kth announcement of stock i is estimated corresponds to I’s
superscript.”

In some cases, two announcements of a given firm are not sufficiently spaced apart so
that the data for a given day are used to estimate two different PINs. For example, if there are
less than 40 trading days between two consecutive announcements, some days will fall in the
post-announcement period relative to the first statement and in the pre-announcement period
relative the second. Therefore the underlying PIN-generating process will be affected by
these confounding effects. In order to handle this problem, we multiply each of the three
PINs pertaining to each announcement by a 20 by 1 unit vector, where each entry pertains to
the calendar day from which the number of buys, sells, and no-trade periods are taken to
estimate that PIN. This is why the dependent variable in (10) has 60 different values of the ¢
subscript for the kth announcement of firm i. On the right-hand side of the regression, we take
care of the potentially different data generating processes by turning on both indicator
functions since day ¢ falls in the range that activates I”?*" relative to the first announcement
and I relative to the second announcement. Moreover, there will be two observations for
that day ¢. In one of them the dependent variable will be the PIN of the post-announcement
period relative to the first statement, while on the other one the dependent variable will be the
PIN of the pre-announcement period relative to the second announcement. We think that this
procedure addresses the potentially confounding information in the data generating process
without resorting to dropping announcements. Whenever announcements by a firm are
spaced more than 40 days apart only one indicator function will be turned on for each day.**

Table 5 reports the results of estimating equation (10). Here ¢, reflects the mean value of

PIN during the control period, and all other coefficients in the table report the incremental
value of PIN either during a pre- or a post-announcement period or for stocks in a specific
category or both. The vector Z; contains dummies for each and every possible category
within a classification: intra-exchange volume quintile, country of domicile, industrial sector,
security type, and ADR status. So, in each column, the coefficient on each line shows how
different is the behavior of stocks in that category from that of the overall average stock
during the corresponding event period.

(TABLE 5 ABOUT HERE)

While Table 5 reports the incremental coefficients of a category or announcement type
relative to the control period, to facilitate interpretation, Figure 2 reports the fotal PIN during
each period for each volume category. Each figure has four graphs. Those on the left
correspond to periodic announcements and those on the right correspond to aperiodic ones.
These graphs report the results of adding the coefficients from Table 5, so they measure
partial effects of a given category when Z; includes dummies for all classifications
simultaneously.

32 Naturally, only the calendar days in the 60 trading days around each announcement are used.

3 Periodic announcements comprise earnings and cash dividends news, while aperiodic ones consist of
acquisitions and divestiture reports. See data section for details.

3 Naturally, the 20 trading day width of the event window is arbitrary. Vega (2004) estimates PIN using data
corresponding to the 40 days prior to each earnings announcement made during 15 years. Aktas et al. (2004)
compute the PIN in four different windows, each of them lasting 60 days, around announcements made during
five years. Since we only have data for one year, we chose a smaller window width.
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(FIGURE 2 ABOUT HERE)

Figure 2 confirms that periodic announcements are subject to private information trading
in all quintiles but the third. For aperiodic announcements, only stocks in the two lowest
quintiles are subject to speculative trading.”

In summary: the event study set to analyze if the time pattern of PIN around material
corporate announcements was quite consistent with the hypothesis that privately informed
parties exploit this information when it is most valuable. Decomposing PIN during these
three periods we found notable differences across volume ranges. The overall evidence is
consistent with our hypothesis.

6. Conclusions and Implications

For all practical purposes, illegal insider trading goes unpunished in Latin America. The
theme of this paper is that, given the unobservability of illegal insider trading from the
viewpoint of outside investors, its detrimental effect on minority shareholders’ returns, and
the history of impunity of this fraud in Latin America, controlling groups may actually
choose if and how much to exploit their informational advantage in securities trading.
Therefore corporate governance and insider trading are intimately related.

While controlling group discretionary powers could hurt minority shareholders, they
could also benefit them. For instance, a more powerful controlling group may internalize
benefits of monitoring that are beneficial to all shareholders. However, insider trading is an
explicit use of the discretion option that is harmful to outside investors. Nationwide
regulations that permit discretion give controlling groups options to harm. Insider trading
proxies indicate to what extent controlling groups actually exercise these options at the
expense of outsiders. The simple theoretical model of Section 2 rationalizes the relationship
between corporate governance and insider trading decisions through reputational arguments.

On the empirical side, we find that there is substantial heterogeneity of PIN across 288
Latin American stocks and that this dispersion occurs mainly within groups (such as
countries, volume quintiles, industrial sectors, security types, and ADR classifications) and
not between them. The new information that we generate may thus be valuable in assessing
individual corporate behavior, which we show that is not easily captured by groupings
usually controlled for in the literature.

We check whether the market value of firms responds to changes in PIN, and find that a
fall of one standard deviation in this variable raises corporate value by about one to one and
half percentage points. This pricing seems low compared with the expected loss to an
outsider from trading with a privately informed agent. We attribute this gap to the fact that
the market may not be sufficiently aware of the exact distribution of informational
asymmetries among the different stocks.

3% More figures showing estimated PIN in each period divided by country, economic sector, ADR status and
common/preferred status are available from the authors on request.
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We conclude that the probability of information-based trading does indeed proxy for
unobservable corporate governance quality and that there is substantial heterogeneity of firm
behavior within a given institutional environment. Part of this heterogeneity seems to be
recognized by the market and priced accordingly.

Our findings have important implications. While the received literature emphasizes the
benefits of macro (legal) reforms, this paper shows that the micro components of our
corporate governance measure are far from trivial. From the traditional adverse selection
literature (e.g. Leland and Pyle, 1977) we know that, with asymmetric information, the
absence of signaling technologies induces uninformed investors to charge higher financing
rates to all firms, precluding funding for some otherwise profitable projects. Moreover, a
signal variable may be sufficient for investors to correctly discriminate across firms and
projects, restoring the Pareto-efficiency of the market equilibrium. This may call to create a
corporate integrity score to fill the role of such a signal variable. By publicly disclosing the
score of different companies, we would rely on spontaneous market separation mechanisms
to improve on the corporate investment funding role of public securities markets.*®

Although PIN would be an ingredient of this score, other asymmetric-information
measures such as the bid-ask spread, its adverse selection component, or the price impact of
trades, etc. should also be contemplated. Moreover, one could conduct the same event study
of PIN around corporate announcements that we do but using two or three years of data and
compute the mean increase of PIN during the pre-announcement period for each individual
corporation. Furthermore, it would be interesting to counterpart these trade- and offer-based
data with price impact of announcements data. While Bhattacharya et al. (2000) show that
Mexican stock prices are on average unresponsive to corporate announcements, we surmise
that the distribution of these responses is heterogeneous within countries, just like the
distribution of PIN.

Because controlling groups may evolve over time in the management of inside
information, in part due to the pressure caused by the integrity score, the latter could be
updated periodically to reflect this change in behavior. These measures have the advantage of
being objective, quantitative, market- and theory-based proxies of corporate behavior.

This score might provide palpable benefits by encouraging investor interest in those
companies that are making a real effort to improve the quality and access to information.
Moreover, it would induce companies that have problems with inside information
management to be more proactive in this area.

36 Bhattacharya et al. (2000) propose creating a nationwide market integrity score. Aitken and Siow (2004) show
one implementation of that idea. Again, our results show that there is wide variation of informed trading within
countries, hence the benefit of the individual corporation ratings that we propose.
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Appendix A: Details of the theoretical model in the stage game

The insiders’ payoffs

First of all, the per-share dividend & 6) needs to satisfy the equation 8(K + k)= 5(6)z , where
z 1s the total number of shares outstanding, so K +k = p, z, and where we normalize the
funds provided by the outside shareholders as k& = p,1 (that is, the per-capita amount of

shares bought by outsiders is normalized to 1). Thus the above equality is just
Op,z=0 (49)2 , which yields 5(9) =0 p,, so the per-share dividend is @ p, . This allows
writing the ex post payoff for the insider as

6’(K+k)—5(6’)1+(p1 _@90)2 = 0K +tp, — Op, +(P1 —@70)2=6’K+(p1 _@70)2 (A.1)

if the insider sells Z shares in the interim session. Otherwise it is just equal to 6K. This yields
the expressions for the insider’s expected utility in equation (3).

Al. Disclosure equilibrium

We start by solving the outsider’s problem backwards given that & was disclosed in the
interim session. We consider an equilibrium in which p; depends only on the realization of 6,
not of 7. For a late outsider the problem in the interim period is to choose a non-negative z,
such that it maximizes In[@ p,(z +z,)+y — p,(8)z,] subject to p,(0)z, <y . This is a basic
linear programming problem whose solution is equal to:

=—2— if p, (6) <0 p,
P (9)
Z) (99 P (9) y (A.2)
€0, if p(0)=0p
IR
This implies an ex post utility for a late outsider equal to ln{é’po (z + %ﬂ . The ex post
P

utility for an early outsider is equal to ln(y +p, (6?)2). Thus, the ex ante expected utility for
an outsider at the beginning of each trading period is equal to

22



1| 7, n(y+ p, (0, )2)+ (1—m, i) 2220 (2 (3, )+ ) ||+
)

D (QH

enl1=a) 7100+ py(0,)2)+ (1= 1] 2P <zpl<e,{>+y>ﬂ+

: - (6) (A3)
=k 7l 00+ 0= e 00|
1=ni-a) il 10205 0-7 )] 8 0,0 |
which can b reriten s
iy (0, ) - )il p (0,))
(A4)

flali=z,)+(-a)i-x, )]{77 1n[pe1’zg: )) +(1- U)ln( GLPO)H

Given that at the beginning of every trading period it must be that y = @, — p,z then the
problem of each outsider at the beginning of the period is to choose a non-negative z that
maximizes 7 In[w, +(p,(0,,)- p, )z]+ (1 =1)In[w, + (p,(8,)- p, )z]. The first order
condition is

(1_77)[170 _pl(eL)] _ n[pl(HH)—pO]
Z[pl(HL)—pO]-i-a)O _Z[_pl(HH)—po]+a)o (A.5)

The insider would want to sell Z shares in the interim session only if p, (9) >0 p,. Now, in
order to get p, (6?) in equilibrium as a function of p, we need to see the market clearing
condition. The supply curve for shares in the interim session has the form:

rz+% if p,(8)>8p, (4.6
Tz otherwise '

From here and from the demand for shares by late outsiders (A.2), it should be clear that
p,(6) cannot be above & p, since in this case there would be an excess supply of shares.

Thus the expression of p, (0) that clears the interim stock market is
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p(0)= min{é’po, (L= } (A7)

Tz

In equilibrium, we know thatz=1 and y = @, — p, . As stated above, we search for an

equilibrium where interim stock prices in equilibrium do not depend on the realization of the
liquidity shock, thus p, (9) =0 p, . So, in this equilibrium, prices fully reveal the productivity

shock to outsiders. Replacing all these equalities in the outsider’s ex ante first order condition

yields

(1—77)(170 _eLpo) U(@Hpo —po)
0,p0—1y)+ 0y (0,00 — 1)+ 0, (A.8)

After rearranging we solve for py, which is equal to

. oEe)-1]
70, -i-0,) -

e 1-
For this to be an equilibrium we need to check that 8, p. < i(a)o -p? ), from (A.7),
ﬂ-h
which is equivalent to having

(£0)-1) (7,0, +1-7,) < (1-7,) (6, -1)(1-6,) (A.10)

Thus, if this condition holds, the equilibrium prices are those given above. The expected
utility for the outsider can then be obtained by replacing these prices and equilibrium
conditions in the ex ante expected utility (A.4). After rearrangements, this gives

Inw, +7 ln(mj +(1-7) 1n(‘9ﬂ_—E(9)J (A.11)

1-6,
provided that pOD > £, a condition that we assume here.

A.2 Non-disclosure equilibrium with insider trading
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In this case, we start by solving backwards the late outsider’s problem given that the insider
does not disclose the interim productivity shock. Bhattacharya and Nicodano (2001) showed
that (for a suitable value of Z ), even without disclosure, outsiders are able to infer correctly
two out of the four aggregate states: (/,H) and (4,L). Thus, the interim stock prices for such
states are the same as in the case of full disclosure, and so we can search for an equilibrium
such that, even without disclosure, p, (I, H)=8,, p, and p,(h,L)=6, p,.

However, p; is the same in the other two states, (/,L) and (4, H). We search for an equilibrium
with no disclosure such that the constraint p,z, <y is not necessarily binding. The interim

problem for a late outsider is to choose z, that maximizes:

a(l-7,)
7705(1 7z, )Z_ (1 _77)(1 _ )(1 _7[1) ln[eroz +ry+ (ero — P )Zl]+
(A.12)
(1-n)(-a)i-7)
+ an(l _x, )77+ (l—n)(l—a)(l—ﬂ,) ln[ngoZ‘*‘ y +(‘9Lp0 _pl)Zl]
where the probabilities are computed by using the general Bayes rule:
r 0 et Pl ) A [0 ) O (L)) fate)
P {(h,H)\ [(h’H) (l,L)] {l }'} {[( ) ( )] { }}
Pr[(h H ) [{late}]]
Pr{(n, 7)o (1, L)]  {late}}
_ na(l-x,)
na(l-z,)+(1-nfl-a)l-=,)
The first order condition is,
Ua(l_”h)(HHpo_pl) +(1_77)(1_a)(1_7[1)(HLPO_pl)zo (A.13)

er02+y+(6Hp0 _p1)21 QLPOZ"')H'(QLPO — P )Zl

This is a standard Euler equation in which p, equals the expected future (marginal utility
weighted) consumption. By solving for z, we get:

na(l-z,)(0,pz+ )0, p,— p,)-(1-n)1-a)(1-7,)(p, —0,p,)0, pez +¥)

[7705( )( 77)(1 )( ”1)](p1_9Lp0)(9Hpo_p1)

le

(A.14)
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The reader can check that, if 9, p, < p, <8, p, then this solution satisfies p,z, <y.Of

course, for (A.14) to be strictly positive we need to impose constraints such that the
numerator is strictly positive, which is assumed in the numerical exercises. Tedious algebra
shows that the expected interim utility for a late outsider, after replacing this expression in the
objective function (A.12), can be written as

770‘(1_7[11) %
na(l_”h)"‘(l_’])(l_a)(l_”l)
ol ot | CuPoz + XD =0.py)+ (0, poz + YX0u 2y — 1)) |,
1{” ! { [nali—r,)+@—n)i-a)i~z,)(p, ~6,7,) ﬂ
(-nfi-afl-z,)
0”7(1_7[11)"'(1_77)(1_0‘)(1_7[1)
xln{(l —n)i-a)i —nl)((eroz + )P =0,00) + (6,002 + )6, Py —pl)ﬂ

et =7,)+ (=n)i-a)i-7)|@, p, - )

(A.15)
+

which is equal to

1n[(plz +y)(0H -0, )po]"'
77“(1_7[11) 77“(1_”11)

na(l—ﬂh)+(1—77)(1—a)(1—7r1)1n( e (1-7,)+ (1-n)1-a)(1-7,)](p, —OLPO)J+
(1-n)i-a)i-x,) (1-n)i-a)i-z) J

0!77(1—7111)+(1—77)(1—a)(1—7f1)h{ [Ua(l_”h)"'(1_77)(1_0‘)(1_771)](911170 _pl)

(A.16)

+

+

For an early outsider, the utility is just ln(y + plz). Thus, the expected ex ante utility for an
outsider in the no disclosure case is:
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e+ (1=n1-a)lin(zp, +y)+[nali-z,)+ 1 -n)i-a)i-7 )6, -0,)p, ]+

+na(l-7,)n nall-,) +
e e PR

(1=rX1=aXl=7)1n (1-n)(1-ea)i-z,) +
Rl B = = ) A1
(=] n(opy (b, L)+ y)+ (12, )in pe(/fL )] .

| In(op (1. H)+ y)+(1—n,)1n[%j_

In an equilibrium where p, (I, H)=6,, p, and p,(h,L)=6, p, the first order condition with
respect to z, where the optimization is subject to the constraint that y = @, — p,z, can be

written as:
[77“"‘(1_77)(1_0‘)](171_po)+77(1_0‘)(‘9H_1)p0 :(l_n)a(l_HL)pO (A18)
(pl _po)z+a)o (‘911 _l)poz+a)o (HL —1)p02+0)0

Evaluating this FOC at z = 1 gives,

[7705+(1_77)(1_a)](p1 ) ( 06)((9 ) B (1_77)a(1_9L )po
(p, = o)+ @, 6, —Upitw, (@ -Dp.+a, (A.19)

After rearranging, this simplifies to

Py (1 - ﬂ)a(gL - 1)[ (9 1)+ Dy ]+ Po (1 a)ﬁ(gH - 1)[170600 (9 1)+ @, ]

PP = ai- D+ 1= n)el6, ~[p, 0y 11+ @)= (=6, ~[m, 6, ~T+ ]
(A.20)

where
D= pg(gL _1)(011 _1)+ poa)O(QL +0, _2)+ C‘)g (A.21)

The combinations of ( Po> pl) complying with (A.20) satisfy the outsider’s ex-ante expected
utility maximization problem under no disclosure.
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In the only state in which the insider can profit from his privileged information, (1 , L) , he
offers just enough shares, Z, so that the late outsider can not distinguish this state from the

(h, H ) state in the interim period. The supply equal demand conditions in each of these two
states are,

(1 -7, )Zl =7,z

A (A.22)
(1—7[,)21 =mz+z
In equilibrium, z=1, these equations give,
z, = i)
-7,
(A.23)
POy )
l-rx,

and so we must have that the equilibrium amount of interim shares traded in the no disclosure
case is [from (A.14)],

LaND _ 77“(1_7[11 )(QLPO + @, — p, )(‘911170 —pl)—(l—ﬂ)(l—a)(l—ﬂz )(p1 -0, p, )(eypo + @, _Po)
1
[770‘(1 _”h)+ (1_77)(1 _0‘)(1_771 )] (pl _HLPO) (ero _pl)

_ T
C1- T,
(A.24)

This is a quadratic polynomial in p, and p,, which can be expressed as
Ap; +B(py)p, +C(py)=0 (A.25)
where
A= IL[UQ(I_”}:)"'(l_a)(l_ﬂ)(l_”z)]

—7,
B(Po)=—600[770!(1—”h)+(1—77)(1—0!)(1—”1)]+ (A.26)

_po[ﬂa(l_”h)(eL _1)""(1_77)(1_0‘)(1_7[1)(‘911 _1)+A (‘911 +9L)]
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C(p0)= poa)o[ﬂa(l_ﬂ-h)HH +(l—77)(1—0()(1—72’, )HL]+
+p§[770‘(1_77h )QH(HL _1)+(l_77)(1_a)(1_7[1)9L(6H _1)+A QHHL]

The combinations of ( Do> pl) complying with (A.25), using the negative square root, satisfy

the supply equals demand equilibrium of shares in the interim market. The equilibrium
conditions (A.20) and (A.25) form a non-linear system in prices ( Po> pl) which we solve
numerically following Bhattacharya and Nicodano (2001). Figure A1 shows the computation
of the interim market equilibrium under no disclosure. The following tables show the
parameter values and the prices and expected utilities obtained in each equilibrium.

PARAMETER VALUES USED IN COMPUTING MODEL EQUILIBRIA

01{ GL Ty V] n a @Dy

2.5 0.6 0.7 0.3 0.45 0.5 1

AMOUNT OF OUSIDE FINANCING FOR THE FIRM AND
STATE CONTINGENT INTERIM PRICES IN THE TWO EQUILIBRIA

STATE FULL DISCLOSURE NO DISCLOSURE

ILLIQUIDITY PRODUCTIVITY po 0.76 po"’ 0.28

High (/) High (H) r 0y 1.90 p" 0.22

Low (/) High (H) po Oy 1.90 POy 0.70

High (h) Low (L) p 0, 0.46 "0, 0.17

Low () Low (L) p 0, 0.46 p" 0.22
Interim price when cheating p e 0.51

INDIRECT EX-ANTE EXPECTED UTILITY OF OUTSIDERS IN THE TWO
EQUILIBRIA AND INSIDER’S SHORT RUN PAYOFF FROM CHEATING

FULL DISCLOSURE| NO DISCLOSURE

Outsider's indirect expected utility Vo® 0.14 Vo’ 0.04

Insider's short-run payoff from cheating |V,"“-y,” 0.02

This illustration clearly shows an example of parameter values that allow for expected
utilities such that Propositions 1 and 2 can be obtained.
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Appendix B: Estimation of the Probability of private information-based
trading

B.1. Methodological Review

We estimate the probability of private information-based trading (PIN) using the discrete
time theoretical framework developed by Easley and O’Hara (1987, 1992) and implemented
in several applications for US markets by Easley, O’Hara, and co-authors (1996a, 1996b,
1997a, 1997b, 2002). To the best of our knowledge, this is the only theoretical model that
generates a structural equation that allows direct estimation of the probability of privately
informed trading. This method contrasts with others in the literature (Keown and Pinkerton,
1981, John and Lang, 1991, Meulbroek, 1992, Cornell and Sirri, 1992, and Estrada and Pena,
2002) that only provide an indirect methodology to infer informed trading and is better suited
for countries where insider trading prosecutions are rare. This section briefly surveys the
basic elements of the above-mentioned methodology.

The basic intuition behind the model is that sudden increases in the gap between buy and
sell orders (i.e. order imbalance) may be associated with more active participation by
informed parties resulting from the arrival of private information. In the model, once
informed parties observe a signal, they always trade as long as they can extract a rent. If
trading is not caused by private information, one would expect a more stable and balanced
flow of buy and sell orders.

More formally, the model considers that a signal that is perfectly correlated with the value
of the asset may be realized before the beginning of the trading day. The true value of the
asset will be publicly known only at the end of the day. Both the signal and the value of the
firm may take only two realizations, either high or low. However there may be days with no
signal realization at all. The trading day is divided into many discrete time periods. The asset
is traded in a market with competitive market makers. Agents execute all buying and selling
orders from investors at prices quoted by the market makers. There are two types of
investors. Privately informed traders (or insiders) know the realization of the signal. Liquidity
or noise traders may buy or sell for reasons other than information. Investors and market
makers are assumed to be risk neutral.>’ There may also be no trade in some periods.

Transactions take place sequentially, over the many time periods comprised in one day, as
illustrated in Figure B1. In every period, nature chooses only one trader to place an order. If
nature chooses an informed trader (which happens with probability ), this agent buys (if the
signal indicated a high value) or sells (if the signal indicated a low value) one unit of the
asset.”® Nature chooses a noise trader with the remaining probability (1-). This agent may
either trade with probability ¢, or not trade. If she trades, she sells one unit with probability p
and buys with the remaining probability 1- p.

7 Most Latin American exchanges are organized as auction markets, not as dealer markets, so the price setting
mechanisms are not exactly the same as in the model (and in the NYSE). For a comparison between both types
of markets see, for example, Heidle and Huang (2002)

¥ A more general model (e.g. Easley and O’Hara, 1987) would consider two different trade sizes. However, the
empirical evidence on the relevance of trade size in US stock markets is somewhat ambiguous. Therefore we
estimate the simplest version of the model ignoring size information.
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In equilibrium, given perfect competition across market makers, they set bid and ask
quotes equal to the expected value of the asset conditional on either a sell or a buy,
respectively. Glosten and Milgrom (1985) have shown that these are, indeed, the optimal
quote policies by these market makers. Thus, each market maker extracts information from
the order flow. Both Glosten and Milgrom (1985) and Easley and O’Hara (1992) have shown
that, if all probabilities are bounded in (0,1), the effective market price converges almost
surely to the true value of the firm by the end of the trading day.

(FIGURE B1 ABOUT HERE)

While ¢ is the probability of information-based trading conditional on the existence

of private information, our object of interest is the probability that a given observed trade is
generated by an informed investor, i.e., the probability that, conditional on a trade, that trade
comes from an informed investor, regardless of the knowledge about the existence of private
information. This equals the probability of observing an informed trade divided by the total
probability of observing a trade, be it informed or uninformed,*

PIN= —H (B.1)
a,u+(l—ay )g

This probability depends on « (the probability that an information event takes place), on
4 (the joint probability of a trade and that the trade comes from an informed investor, given
that an information occurs), and on ¢ (the probability that an uninformed investor decides to
trade when nature chooses him). For given « and g, the greater is the propensity of the
uninformed investor to trade &, the lower should be the probability that a given trade comes
from an informed investor.*’

In the model, the number of trades is ex-ante random. For illustration, the last column of
Figure B1 shows the probability that we observe 5 buys, 4 sells, and 1 no-trade period in one
day given three different scenarios: there is bad (private) information, there is good (private)
information, or there is no new (private) information. The unconditional probability of
observing 5 buys, 4 sells and 1 no-trade period during that day is just the weighted average of
these three probabilities, the weights being the probabilities of observing bad information
(@9), good information (a(1-0)), and no information (1-«). Generalizing this allows us to
write the probability of observing a given amount of B buys, § sells, and N no trades as,

3% All the variables used in Appendix B (equations B.1 through B.3, and Figure B1) are denoted with a tilde on
top in Section 3 of the paper. The tilde is to distinguish &, and & from the Easley et al. model from the

different meaning of those letters in our model of Section 2 and Appendix A.

0 As stated in the main text, we estimate PIN on the 288 most liquid Latin American stocks out of a universe of
over 1,000 listed stocks. Even within this relatively very liquid sample, there is substantial heterogeneity of
trading activity: 100 stocks traded more than 300 times per day on average during the sample period, while 94
stocks traded less than 75 times per day (Tables with details on trading data are available upon request from the
authors). Therefore, it is crucial to take into account the different trading frequency in assessing the prevalence
of informed trading among Latin American stocks.

31



L|0|B,S,N]=P[B,S,N|0]=a 6 P[B,S,N| low signal]
+a(1-5) P[B,S,N| high signal |
+(1-a) P[B,S,N| no signal|

(B.2)

where
0 =(a.6,11.6,p),
P[B.S, N [low signal | =[u + (1 - )]’ [(1- u)1=2)]" [(1- w)e1- p))’,
P[B.S, N |high signal |= [(1 - p)ep]” [(1- p)1=&)]" [+ (1= p)1-p)], and
P[B,S, N [nosignal]=[gp]’ [(1-)]" [s(1-p)]".

Equation (B.2) shows the likelihood of observing a trade pattern during a given day. In order
to estimate the model’s parameters, the literature assumes that these are fixed during a period
of time, and that the number of daily buys, sells, and no-trades observed during that period
are a random sample from this distribution.*' With these assumptions, the problem reduces to
maximizing the log likelihood,

T
1=>"InL(0|B,S,.N,) (B.3)

t=1

The solution to this maximization problem provides the parameter estimates used to compute
PIN in equation (B.1).

B.2 The Probability of Information-Based Trading (PIN) as Proxy for the Insider
Trading Probability: A Discussion

As described above, the PIN estimation procedure relies exclusively on the observed
pattern of buys, sells, and no-trades. Such pattern, however, may result from factors other
than private information, such as market humor, pure heterogeneous beliefs, etc. In this
section, we argue why we think that PIN is a good measure of the intensity of privately
informed trading by surveying several results in the literature that indirectly validate it.
Alternative measures of asymmetric information in stock markets include the bid-ask spread,
the adverse selection component of the spread, the price impact of trades and volume.

A vast brand of the literature relies on the bid-ask spread to proxy for the degree of
asymmetric information, including the framework we use here (see Glosten and Milgrom,
1985, Kyle, 1985, Easley and O’Hara, 1987, for a theoretical analysis of this relationship).
The idea is that the higher the degree of asymmetric information, the higher is the adverse
selection cost both for uninformed investors and dealers and so the larger is the spread. A

! Easley et al. (2002) is the only paper that explicitly estimates time-varying PIN.
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number of recent empirical papers show a positive correlation between the spread and PIN.
For example, Odders-White and Ready (2004) use the 3,000 largest capitalization firms listed
on NYSE, AMEX and NASDAQ during 24 calendar quarters between January 1995 and
December 2000 and find a correlation between the relative quoted spread (spread divided by
price) and PIN of 0.35. Using a sample of 5,500 firms listed on NYSE, AMEX and
NASDAQ from the fourth quarter of 1997 and the fourth quarter of 1998, Dennis and Weston
(2001) estimate this coefficient to be 0.33. Finally, Vega (2004) estimates both spreads and
PINs for 1,461 stocks listed on the NYSE between January 1986 and December 2001, and
finds a correlation of 0.19. In all the cases, the correlation coefficients are statistically
significant at a 5 percent level or better.

On the other hand, Hasbrouck (1991) postulates that a higher price change (controlling
for volume) reflects the presence of more private information. Both Odders-White and Ready
(2004) and Dennis and Weston (2001) found this correlation to be strictly positive and
statistically significant. Finally, Wang (1994), among others, argues theoretically that
information asymmetry and volume are negatively correlated. Brown, Finn and Hillegeist
(2001) find a correlation of -0.45 between PIN and share volume using data from more than
230 firms listed on the NYSE, while Straser’s (2002) coefficient is almost identical (-0.46).

While PIN is not free from some criticisms, the above results suggest that PIN points in
the same direction as other asymmetric information measures commonly used in the
literature.*> Moreover, it has the advantage that it explicitly attempts to measure our object of
interest.

It is noteworthy that not all privately informed trading is insider trading, as it could be
based on carefully processed public information (e.g. analysts’ reports). Aslan (2004) studies
the behavior of PIN before and after the introduction of the Fair Disclosure Regulation in
2000 for a sample of more than 1,500 NYSE stocks. She finds that, for medium and large size
stocks, the PIN fell after the regulation, which is what should occur if PIN really measures
informed trading intensity. However she also finds that PIN increased for small-size stocks
after the regulation. To solve this puzzle, she uses Wang’s (1998) model to discriminate
informed trading between pure information asymmetry and heterogeneity of beliefs. She
concludes that the increase in PIN for small-size stocks can be explained by an increase in
diversity of beliefs. This suggests that informed trading (measured by PIN but also by the
other proxies) is also related to investors and analysts who can better interpret publicly
available information than other traders.*

This broader interpretation of informed trading actually states that not only the quantity of
public information matters, but also its quality. Aslan’s (2004) result suggests that, for small-
size stocks, the publicly available information after the regulatory change lacked enough

2 To the best of our knowledge, Aktas et al. (2004) provide the strongest criticism of the Easley and O’Hara
(1987, 1992) measure of informed trading. These authors compute PIN for a sample of 87 French companies
listed on the Paris Bourse around merger and acquisition announcements that took place between 1995 and
2000, and find that that PIN drops in periods previous to the public announcement date relative to a control and
post-announcement window. (Here the control window comprises the period of between 270 and 181 days
previous to each announcement, the remote pre-announcement period includes the period of between 180 and 66
days before the announcement, the near pre-announcement period goes from 65 to 6 days previous to the
announcement, while the post-announcement period goes from 3 to 63 days after the announcement).

* Note that analysts can in principle study a wide cross section of firms, but insiders will only know about their
own. In the empirical analysis, we use sector, country or stock-specific controls to remove some of the informed
analyst effects that are constant across stocks or over time.
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precision to be rightly interpreted by all market participants. Moreover, Brown et al. (2001)
find that PIN is negatively correlated with the AIMR Score, a proxy for the quality of
publicly disclosed information. Despite the caveats of using only one proxy of the disclosure
quality, this illustrates the idea that firms with better corporate governance practices (that
include better publicly disclosed information) should have a lower PIN.

Appendix C: Data Sources and Sample Construction
C.1. Stock Data

We take the universe of stocks and ADRs from Argentina, Brazil, Chile, Colombia, Peru,
Mexico, and Venezuela, a total of more than 1,400 tickers from about 1,000 corporations.44
For each ticker we multiply the total volume traded in US dollars by the fraction of days
during which it traded, both using data from the 43 weekdays between October 2, and
November 29, 2003. We rank all stocks in decreasing order of this liquidity index and we
obtain intraday data from Bloomberg for the top 602 ranked tickers for the period between
October 2, 2003, until September 30, 2004. The specific variables are ticker, exchange, time
(hour, minute, and second), price, and volume of each transaction. For most markets we also
obtain data on the best offers and their changes prevailing at each point in time during the
course of trading: time, highest bid price, total volume offered at highest bid price, lowest ask
price, and total volume offered at lowest ask price.*’ In total, we processed about 80 million
records of individual transactions and offers. We focus on all non-condition-coded
transactions that take place between one half hour after the official opening of each market
and the close of that market.*°

About one half of the 602 stocks traded during less than three out of five days during the
sample period. So we focus on a subset composed of the 288 most liquid tickers pertaining to
207 corporations.*” We restrict the sample in this way in order to reduce the possibility of
making faulty inferences induced by imprecisely estimated PINs. Most of the stocks in this
sample are from Brazil and Mexico, which account for almost 87 percent of the trading in the
region. Chile, Argentina, and Peru account for about 12 percent of trading, while Colombia
and Venezuela make up the remaining one percent. For the region as a whole, there is about
as much trading in the ADR market as there is at home. **

While every transaction involves a purchase by one party and a sale by another party, we
focus on which action actually triggered the transaction in order to declare it as a buy or as a

* Hereafter, we will use stock and ticker as synonyms: both refer to a unique security-exchange combination.
Note that an ADR and its underlying stock have different tickers, just like the preferred and common stock of
the same corporation.

* The bid and ask prices are used to facilitate identifying transactions as buyer-initiated or seller-initiated. The
bid and ask volumes are helpful to identify possible measurement error of transaction volume. We lack offer
data for Colombia and for ADRs.

* Transaction records flagged with condition codes are unusual in some sense [e.g. they pertain to the official
closing price of a market (which is not a real trade), or they pertain to a trade that is subject to non-standard
delivery terms].

*7 Details on the industrial sector breakdown of the tickers by country, the distribution of liquidity in this sample
and the distribution of traded volume by quintiles are available from the authors on request.

* The exceptions are Peru and Venezuela for which there is about 5.5 and 1.8 times as much trading in the US
as there is at home.
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sell. To do this, we follow Lee and Ready (1991) to classify each transaction as seller-
initiated or buyer-initiated. For a trade observed at the ask (bid) price, this method classifies it
as a buy (sell). For a trade above (below) the midpoint of the bid-ask spread the method
classifies it as buyer-initiated (seller-initiated).* For each day in the sample, we compute the
number of buys, sells, and no trade periods [B,, S; and &, in equation (B.3)]. Following Easley
et al. (1997a) we define the number of no trade periods between two subsequent trades as the
maximum integer number of five-minute-long intervals between them.

With these data in hand, we estimate the parameters of the model by maximum likelihood
using the Newton-Raphson algorithm on a fine grid.”® Easley et al. (1996a, 1996b, 1997a,
1997b) proceed in this way to estimate the parameters using data from periods that range
between six and twelve weeks. We estimate equation (B.3) for each calendar quarter in the
sample for these 288 tickers. With those estimates, we use equation (B.1) to compute the
PINs, which provide the basis for all our empirical tests except for the event study.’!

C.2. Country Data

We follow the literature in using several measures of the quality of the nationwide
investor protection environment. Table C1 in the Appendix defines precisely each of the
variables used, while Table C2 shows their values for the countries in the sample and how
their mean and standard deviation compare with those of the other countries in the La Porta et
al. (1998) sample. Besides the original La Porta et al. (1998) variables, we use the March,
2004, reading of the International Country Risk Guide’s Law and Order and Corruption
indices, to which we add Investment Profile, also from ICRG. In addition to these variables
we use the legality index of Berkowitz, Pistor, and Richard (2003), a linear combination of
Judicial Efficiency, Law and Order, Corruption, Risk of Expropriation, and Risk of Contract
Repudiation from La Porta et al. (1998) and ICRG. We also use a second reading of this
index using the updated arguments from ICRG (2004). The seven countries in our sample
have regulations banning illegal insider trading according to Bhattacharya and Daouk (2002),
from whom we borrow the Insider Trading Enforcement dummy. This variable equals one if
at least one person had been prosecuted under these laws as of March, 1999, and it is zero
otherwise. Mexico stands out as a paradigmatic case of non-enforcement: although it banned
illegal insider trading in 1975, nobody had ever been prosecuted by the end of the century.

C.3. Firm-Specific Variables

* When offer data are unavailable, Lee and Ready propose to use the ‘tick test.” This test declares a given trade
to be buyer-initiated (seller-initiated) when its price is higher (lower) than that of the last preceding trade with a
price that was different from that given trade’s price. Since this criterion proves to be very precise relative to the
case with offer data, we just rely on transaction data for Colombia and the US. When offer data are available but
the trade price is exactly at the midpoint of the spread Lee and Ready suggest using the tick test.

%% The estimation procedure comprises a possibly non-concave optimization problem because the expression
inside the logs is of the form f{y)", where X is greater than one (X is the number of buys, sells, or no trade
periods). These functions are strictly convex for X>1. Even if applying the natural log to these functions, the
convexity may still remain. As standard in this literature, we take care of possible multiple local maxima using
each grid point as the initial value of the algorithm, and then choosing the highest among the local maxima
attained from each starting point.

> The model could not be estimated for some ticker-quarters. This may be due to sudden drops in the liquidity
of a security (including outright delisting), or to convergence failure of the algorithm. Therefore, the number of
ticker-quarters (N) in the first column of Table 2.A is not necessarily a multiple of four.
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Country, industrial sector, whether the stock is classified as common or preferred, and its
ADR status are from Bloomberg. Some researchers (e.g. Leal and Carvalhal-da-Silva, 2005)
argue that Brazilian preferred stocks (e.g. PN, PA, or PB shares) are in fact non-voting
common stocks with no material dividend payments. They and others (e.g. Carvalho, 2000)
find that control in Brazilian corporations is so concentrated that controlling groups can
easily divert net income away from outside shareholders. While we stick to the Bloomberg
classification, we use the terms “preferred” and “non-voting” shares as synonyms since the
only such stocks in the 288 ticker sample are from Brazil. Note that ADR and
Common/Preferred status are independent groupings. ADR tickers were classified as
common or preferred stocks based on what was the case for each ADR’s underlying security.
The ADR classification admits four mutually excluding and exhausting categories: either the
ticker corresponds to an ADR, or it corresponds to an ADR underlying security, or it
corresponds to a company that has an ADR program, although this ticker itself is neither the
ADR nor the underlying, or finally the ticker is from a company that does not have an ADR

program.’>

Individual corporate governance ratings are from Credit Lyonnais South Asia (2001). We
use the average rating for each firm and some of its subindices: management transparency,
management discipline, and management independence.

Since our market value regression expands that in La Porta et al. (2002), we follow their
steps in measuring Tobin’s ¢ and average sales growth for the four quarters in the sample, for
which we use balance sheet data from Economatica. We define a proxy measure of g as the
ratio of market value of assets to book value of assets.”® Most firms release their quarterly
accounting data before the eighth week into the next quarter, so we assume that the quarterly
balance sheet data has been fully incorporated into market prices two months after the closing
of the quarter.>® Therefore, our first quarterly measure of Tobin’s ¢ corresponds to accounting
data for the third quarter of 2003, matched with the market value of equity as of December 1,
2003. In the market value regressions, these measures of g are aligned with PINs estimated
from trades taking place during the fourth quarter of 2003. Similarly, the fourth reading of
Tobin’s g uses accounting data from the second quarter of 2004, matched with the market
value of equity as of September 1, 2004, and with PINs estimated with transaction data from
the third quarter of 2004.>> As pointed out by La Porta et al. (2002, p. 1158, last paragraph)

>? International Depository Receipts (IDRs) and Global Depository Receipts (GDRs) trading in the US are coded
as ADRs. A few stocks labeled as ‘Unit’ in Bloomberg (instead of ‘Common’ or ‘Preferred’) are coded as
common stocks. Tenaris and Quilmes of Argentina, which are legally headquartered in Luxembourg, are coded
as Argentine corporations. Also, Southern Peru Copper Co. and Credicorp Ltd. are two Peruvian-coded firms
that Bloomberg shows as headquartered in the US and Bermuda respectively.

33 The market value of assets results from summing the book value of liabilities and the market value of equity.
From an accounting identity, the book value of liabilities equals the book value of assets minus the book value
of equity. This is used as a proxy for the market value of liabilities, which is not easily observable. Data on
deferred taxes are unavailable for the firms in our sample, so we cannot replicate exactly the La Porta et al.
(2002, p. 1158) definition of g. Our measure mimics that in Klapper et al. (2002).

>* The details on this data are available upon request from the authors.

> Economatica only reports the sum of total shares outstanding: the result of adding all classes of common
shares with different voting rights and preferred shares. Given the inability to discriminate within the different
classes of common and preferred shares and across both categories of stocks, in order to compute the market
value of equity, we multiply the total number of shares by the price of the issue that was most heavily traded
during the full sample period. Note that, for the majority of companies with liquid common and preferred shares
to be included in the 288 ticker sample (all of them from Brazil), the traded volume of preferred shares exceeded
that of common shares by a factor of between 10 and 40. The 288 tickers correspond to 207 corporations. Two
were dropped for lack of data: Embratel (Brazil) and La Polar (Chile).
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this measure of equity value is assessed from the point of view of outside shareholders, so it
is from the perspective of investors who do not necessarily have access to the firm’s control
or inside information. To reduce the weight of outliers, we censor Tobin’s ¢ at the 5™ and 95"
percentiles, by setting extreme values to the 5™ and 95" percentiles respectively.

To proxy for the value of growth opportunities, for each quarter and firm in the sample
we compute the annual US dollar sales growth rate for the three years ending 11 months
before the reading of the market value of equity. So, the first observation of the sales growth
rate is an average of annual sales growth from January, 1999, until December, 2002, and that
is matched with Tobin’s g as of December 1, 2003. We actually use the geometric annual
average growth rate from up to three years.’® Again, we cap sales growth at the 5™ and 95
percentiles to avoid problems with outliers.

The 288 tickers used in the rest of this study correspond to 207 unique firms, and the
market value regression is ran at the firm (not at the ticker) level. After dropping firms with
missing data, we are left with 175 firms which are the basis for this estimation.

Along with La Porta et al. (2002), we also run the market value regression expressing
sales growth and ¢ in deviation from the industry medians (see results in Table 4.B and
section 4). Following their procedure, we take all firms in Economatica, excluding the 205
firms in our sample, and we compute g and average sales growth for the 1,135 remaining
firms for which data are available.”” These firms are from 19 different industries according to
the Economatica classification, and all sectors have at least five remaining firms in them. We
find the median ¢ and average sales growth for each of the 19 sectors and so compute the
industry-adjusted variables thereof for the firms in our sample.

C.4. Corporate Announcements Data

The comprehensive list of corporate announcements used for the event study in section
5.4 is from Bloomberg. We consider four types of announcements: acquisitions, divestitures,
cash dividends, and earnings announcements, which make up the majority of public
statements by firms.

It is possible to find different patterns of informed trading before periodic announcements
than before non-periodic or aperiodic announcements. On the one hand, the market knows
that a corporation will announce earnings about six weeks after the end of the quarter. While
in an ideal world the magnitude of the earnings figure is secret, the frequency of the release is
approximately common knowledge. The situation differs for aperiodic announcements. In an
ideal world, not only their content is secret, but also the frequency of their public release. So
we conjecture that the ratio of illegally over legally privately informed trades is higher before
aperiodic announcements than before periodic announcements. Therefore, we classify
Earnings and Cash Dividends announcements as periodic, and Acquisition and Divestiture
announcements as aperiodic, and compute potentially different event effects for each type.

For each announcement in the sample, we estimate three PINs during adjacent periods,
each being 20 trading-days long: a control period from 7 =—40to 7 =-21, a pre-
announcement period from 7 =-20 until 7 =-1, and a post-announcement period from 7 =1

>® This computation and alignment procedure for sales growth and ¢ mimics that in La Porta et al. (2002).
57 Although we technically take both active and cancelled firms in Economatica, which total 1,135, in practice
the cancelled firms lack data. The count of the active-firm subset was 815.
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to 7 =20.>® Given the requirement of 40 trading days before the first announcement and 20

trading days after the last one, announcements in the event study sample run from November
24,2003, until September 10, 2004.

The total number of announcements during this period for all the exchanges in the sample
is 1,310. About 90 percent of announcements pertain to Earnings and Cash Dividends with
the remaining percentage corresponding to Acquisitions and Divestitures. The average ticker
made about 4.7 announcements during the sample period.” There are eight stocks in the 288-
ticker sample that did not release any announcements during the announcement sample.
There are 14 stocks from Peru, Venezuela, and Colombia, which made 58 announcements in
total; we exclude them to avoid making inference about country effects based on too small a
sample. We are left with 266 tickers, which made a total of 1,252 announcements. Further,
the algorithm did not converge in estimating equation (B.3) for two other stocks that had
made a total of five announcements. Therefore, we run the event study on 1,247
announcements from 264 stocks.

> Here 7 indicates time measured in trading days. Note that transactions taking place in the day of the
announcement are discarded since we do not know whether the announcement was made before or after the
opening of trading. We also performed a robustness check using event windows that are 10 trading-days long.
The results on this exercise are available upon request.

% More details on the breakdown of these announcements by type and exchange, industrial sector, security type,
ADR status and volume quintiles and the frequency over time by type of announcement and by country are
available in tables from the authors upon request.
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Table 2.A: Distribution of Private Information Trading by Groups of Stocks

This table shows summary statistics of the distribution of private information-based trading (PIN), expressed in percentage
points. PIN is computed for each of 288 tickers during each quarter from October 2, 2003, until September 30, 2004. The
algorithm based on the discrete time model did not converge for a few ticker-quarters. Note that in the top panel, ADRs are
pooled with the other stocks from their home country. ADRs were classified as common or preferred stock based on the relevant
category for their underlying securities. In the ADR classification (bottom panel) a ticker can either be an ADR, an ADR
underlying security, the stock of a company that has an ADR program, although this is not the underlying stock, or the stock of a
company that only trades at home. The figures show that PIN are fairly diverse within countries, industrial sectors, and security

types.

Country N Mean | Std.Dev. Min. 5" pctl. | Median 95" petl.| Max.
Argentina 165 20.5 10.5 33 10.5 18.3 42.4 68.4
Brazil 540 16.0 7.8 2.9 7.1 14.6 27.7 76.2
Chile 174 22.3 7.9 6.6 11.9 20.6 37.9 53.0
Colombia 12 28.7 8.4 16.5 16.5 30.6 459 45.9
Mexico 186 17.0 6.0 5.8 7.9 17.0 27.5 35.4
Peru 33 19.3 7.1 6.7 7.1 18.2 31.2 37.2
Venezuela 12 23.8 9.3 13.1 13.1 23.2 45.1 45.1
Total 1122

Industrial Sector N Mean | Std.Dev. Min. 5™ pctl. | Median 95™ pctl. | Max.
Basic Materials 203 16.6 6.8 4.7 7.7 16.2 27.7 46.9
Communications 239 16.1 8.7 2.9 6.7 14.6 30.1 76.2
Consumer, Cyclical 98 20.5 6.1 6.2 10.9 19.9 29.0 41.5
Consumer, Non-cyclial 123 19.3 9.2 3.3 8.7 17.5 35.1 60.1
Diversified 48 20.0 7.9 3.5 9.9 19.0 31.6 52.7
Energy 40 16.6 5.8 4.8 7.8 15.9 26.4 28.8
Financial 129 19.9 11.0 3.9 8.5 17.2 38.2 68.4
Industrial 102 19.1 8.6 7.0 8.0 18.1 35.6 553
Utilities 140 18.4 8.0 4.4 8.8 16.7 34.4 48.4
Total 1122

Security Type N Mean | Std.Dev. Min. 5™ pctl. | Median 95™ pctl.| Max.
Prefered 405 15.3 7.8 2.9 7.0 14.0 26.4 76.2
Common 717 19.7 8.4 3.3 9.1 18.5 354 68.4
Total 1122

ADR Status N Mean | Std.Dev.| Min. | 5" petl. | Median | 95" petl.| Max.

ADR 306 16.8 10.2 3.3 7.2 14.9 33.0 76.2
ADR Underlying 255 16.1 7.6 5.8 7.1 14.7 30.4 52.7
Co. has ADR, butthisis | 3, 18.5 6.0 6.2 9.7 182 | 305 | 386
not the underlying
Co. just trades at home
(no ADR program) 424 20.1 7.8 2.9 10.3 19.1 36.9 553
Total 1122




Table 2.B: Distribution of Private Information Trading by Volume

This table shows statistics of the distribution of ticker-quarter informed trading probability (PIN) by volume quintiles.
Quintiles are defined for each calendar quarter based on the volume traded in each security during that time. In the top
panel, quintiles are exchange-specific, so that volume classification thresholds differ across the eight exchanges (i.e. the
seven countries in the sample plus the ADR market). In the bottom panel, a uniform volume classification is used across
all exchanges. Daily volumes in local currency are converted in US dollars at each day's closing exchange rate from
Economatica. So a security that is relatively liquid in a low volume exchange may be in the top quintile in the top panel
but in a lower quintile in the bottom panel. The number of tickers is not constant across quintile bins because it was
impossible to estimate PIN during some ticker-quarters. Regardless of the classification used, these figures confirm the
finding of Easley et al. (1996b) that PIN is substantially higher for lower volume stocks (e.g. it is about twice as high in
the lowest than in the highest volume quintile).

Quintiles Defined Within Each Exchange-Quarter

Intra-Exchange N Mean |Std.Dev.] Min. [ 5" pctl. | Median 95" pctl.] Max.
5t Quintile (Highest Vol.) | 230 13.7 6.9 4.4 6.7 11.4 27.7 45.9
4 Quintile 226 14.6 5.6 33 7.7 13.6 25.2 37.0
31 Quintile 232 19.3 8.3 7.2 10.4 17.8 31.6 68.4
2 Quintile 227 20.5 7.0 9.2 12.5 19.3 33.0 60.1
1* Quintile (Lowest Vol.) 207 22.9 10.3 2.9 9.5 20.6 44.6 76.2
Total 1122

Quintiles Defined For All Exchanges Within Each Quarter

Inter-Exchange N Mean |Std.Dev.| Min. [ 5" pctl. | Median 95" pctl.] Max.
st Quintile (Highest Vol.) | 222 11.7 4.8 4.4 6.6 10.6 21.7 30.8
4" Quintile 230 15.6 8.0 33 7.9 14.1 26.4 68.4
31 Quintile 227 19.6 6.8 7.4 11.3 18.7 30.7 60.1
2 Quintile 230 21.2 6.5 9.2 12.8 20.6 34.5 52.7
1* Quintile (Lowest Vol.) 213 22.6 10.4 2.9 9.5 20.1 45.0 76.2
Total 1122




Table 2.C: Distribution of Private Information Trading by Quarters

This table shows, for each quarter, the mean of informed trading probability (PIN) across stocks in each category. Note that in
the top panel, ADRs are pooled with the other stocks from their home country. See notes to Table 2.A for details on security
type and ADR classifications. The figures show that average PINs vary over time (e.g. they were 17 percent higher on average
during the second than during the first quarter of 2004 looking at country grouped data). The bottom line of each panel reports
the equally-weighted average of the figures in the other lines of that panel. Those averages differ from panel to panel because
they imply a different weighting of the original ticker-quarter PINs. For example, in the top panel and for each quarter, the
average of the 3 Colombian ticker PINs (note from Table 2.A that there are 12 Colombian ticker-quarters, which amounts to
three tickers per quarter) get the same weight as that of the 135 Brazilian tickers in obtaining the Average PIN Across Countries.
Since Colombia has a high mean PIN, this hikes the cross-country average relative to the Average Across Sectors in which these
Colombian firms

(which are all from the Financial sector) are pooled with the PINs of about 26 other tickers to obtain the Financial sector

Country 2003-1V 2004-1 2004-11 2004-111
Argentina 18.7 18.5 22.0 22.6
Brazil 14.9 15.7 15.9 17.5
Chile 20.9 22.7 23.3 22.2
Colombia 27.3 27.5 32.6 27.5
Mexico 17.0 15.2 16.8 19.2
Peru 22.5 17.5 18.3 19.0
Venezuela 22.9 18.9 30.5 22.9
Regional Average 20.6 19.4 22.8 21.6
Industrial Sector 2003-1V 2004-1 2004-11 2004-111
Basic Materials 16.6 16.2 17.0 16.6
Communications 15.6 15.1 15.5 18.2
Consumer, Cyclical 19.0 18.9 22.3 21.7
Consumer, Non-cyclial 17.0 18.0 20.8 21.5
Diversified 18.8 17.8 21.6 22.0
Energy 14.5 16.9 16.4 18.6
Financial 19.9 19.8 18.8 21.0
Industrial 17.9 19.8 19.9 18.7
Utilities 16.9 16.9 19.2 20.7
Average Across Industries 17.4 17.7 19.1 19.9
Security Type 2003-1V 2004-1 2004-11 2004-1T1
Prefered 14.7 15.1 15.3 16.2
Common 18.6 18.6 20.3 21.3
Average Across Security Types 16.7 16.9 17.8 18.8
ADR Status 2003-1V 2004-1 2004-11 2004-111
ADR 16.4 16.2 16.4 18.4
ADR Underlying 15.2 14.6 17.4 17.5
Co. has.ADR, but this is not the 17.7 17.5 183 20.9
underlying
Co. just trades at home (no ADR 18.8 19.7 208 209
program)
Average Across ADR Status 17.0 17.0 18.2 19.4
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Table 5: Private Information-Based Trading Probability
Around Corporate Announcements

' ' PERIODIC—PRE . PERIODIC—POST
PINikt=a0+azi+(ﬂ0+BZi)Iit +(7O+YZi) I

+ (50 +6in) IAPER]ODIC—PRE + (¢0 + (P'Zl‘) IAPER]ODIC—POST Ty

it it ikt

i=1,.,264 k =1,.,K;. 1 =1,...,T,

This table shows the results of an event study analyzing the behavior of the private information-based trading
probability (PIN) around corporate announcements controlling for volume, country, industrial sector, security type,
and ADR status of each stock. The dependent variable is PIN (in percentage points) estimated during a control, a
pre-announcement and a post-announcement period relative to each announcement date. Each estimation period is
20 trading-days long. I is an indicator function that equals 1 on those days ¢ (whose data are used to compute the
PIN of the kth announcement of stock i) that fall in the range of I’s superscript. Periodic announcements comprise
earnings and cash dividends news, while aperiodic ones consist of acquisitions and divestiture reports. The top row
reports the intercept coefficients: a is the average PIN during the control period, £ shows how different is PIN
during the pre-periodic announcement period relative to the control period, 3 shows the gap between PIN during
post-periodic announcement days and control days, etc. The vector Z; contains dummies for each and every
possible category within a classification. So, in each column of the table, the coefficient on each line shows how
different is the behavior of the average stock in that category from that of the overall average stock during the
corresponding event period (Suits, 1984). The model is estimated by OLS, so the mean PIN during the sample of a
top-volume Argentinean common stock from the non-cyclical consumer sector that just trades at home was 15.8
during the control period, it rose to 17.7 before a periodic announcement and it fell back to 15.5 after the
announcement. We use the universe of announcements made between November 26, 2003, and September 8, 2004,
as recorded in Bloomberg --a total of 1,247 announcements from 264 stocks. Venezuela, Colombia, and Peru are
excluded to avoid small sample bias. Asymptotically valid standard errors are in parenthesis, * indicates
significance at 10% level, ** at 5% and *** at 1%.

Explanatory Variable CONTROL PERIODIC ANNOUNC. APERIODIC ANNOUNC.
PERIOD PRE POST PRE POST
Intercept Effect in Each 19.8 *** 0.8 *** 0.2 -0.2 22,5 wE*
Window (¢, Bos 70 S0, o) (0.1) (0.1) (0.1) (0.3) (0.3)
5™ Quintile (Highest Vol.) 5.6 ** 0.0 0.4 ww 1.2 e 1.6 *xx
0.1) 0.1) 0.1) 0.2) (0.2)
4™ Quintile 3.2 wwx 0.2 * 05w 24w 14w
0.1) 0.1) 0.1) 0.3) (0.3)
3" Quintile 0.5 *¥* 05w 0.7 *¥* 0.2 11w
0.1) 0.1) 0.1) 0.3) (0.3)
2" Quintile 2.5 wwx 0.4 *5x 0.6 *¥* 1.6 *¥* 0.4
0.1) 0.1) 0.1) 0.3) (0.3)
1% Quintile (Lowest Vol.) 5.8 *wx 0.3 ** 0.4 wx 2.2 e 1.2 #x
0.1) 0.2) 0.2) 0.3) (0.3)




Table 5 (cont.)

Explanatory Variable CONTROL PERIODIC ANNOUNC. APERIODIC ANNOUNC.
PERIOD PRE POST PRE POST
Argentina 1.5 *%* -0.3 -1.7 F*x* -0.5 0.2
0.2) 0.2) 0.2) (0.5) (0.5)
Brazil -2.6 ®** -0.8 *** 1.2 ®** -1.3 #** 2.8 ***
0.1 0.2) 0.2) (0.3) 0.3)
Chile 2.0 F*x* 2.2 Fx* 1.8 *%* 2.2 FF% -3.2 wE*
(0.1) (0.2) 0.2) 0.3) 0.3)
Mexico -0.9 -1.2 xE* -1.3 ®¥* -0.4 0.3
(0.1) (0.2) 0.2) (0.3) (0.3)
Basic Materials 1.4 #** -1.3 ww* =22 wEE 0.2 0.4
0.2) (0.2) (0.2) 0.3) (0.4)
Communications -0.7 *** -0.3 ** -0.8 *** -0.6 ** 1.3 #**
(0.1) 0.2) 0.2) 0.3) (0.3)
Consumer, Cyclical 0.5 ** -1.4 #%* 1.5 ww -2.1 FEE 2.8 ww*
0.2) 0.2) 0.2) (0.5) (0.5)
Consumer, Non-cyclical -1.4 *** 2.3 1.3 === 5.1 -1.0 **
0.2) 0.2) 0.2) (0.4) 0.4)
Diversified 0.6 ** 1.6 *** 0.6 * -2.9 *x* -1.6 ***
0.3) 0.3) 0.3) (0.5) (0.6)
Energy -0.2 -0.3 1.1 *** 1.3 ** -0.1
0.3) 0.4) 0.4) (0.5) (0.5)
Financial 0.8 *** -0.5 ** 0.2 -0.1 -1.0 **
0.2) 0.2) 0.2) (0.4) 0.4)
Industrial -0.5 ** 1.9 *** 1.9 ®** -2.9 Fx* -3.4 Fx*
0.2) 0.2) 0.2) (1.1) (1.3)
Utilities -0.4 ** =21 xE* -0.5 *¥* 2.1 F*x* 2.6 **x*
0.2) 0.2) 0.2) (0.4) (0.4)
Common Stock 0.3 **x* -0.9 xx* 0.4 *** -0.2 1.1 *%*
(0.1) (0.1) (0.1) (0.2) 0.2)
Preferred Stock -0.3 0.9 **x* -0.4 *¥* 0.2 -1.1 *F*
(0.1) (0.1) (0.1) (0.2) 0.2)
ADR -1.5 F** -0.8 **x* -0.4 *** 2.0 F** 0.8 ***
(0.1) (0.1) (0.1) (0.2) 0.2)
ADR Underlying 0.0 -0.8 **x* -0.1 0.2 -1.8 *¥*
0.1 0.1 0.1 0.2 0.2
Co has ADR not UDL 0.3 ** 1.5 #** 0.5 *¥** -1.9 *¥* -2.5 wE*
0.2 0.2 0.2 0.4 0.4
Just Home 1.2 F** 0.0 -0.1 -0.3 3.5 ®k*
0.1 0.1 0.1 0.3 0.3




Figure Al: Starting and Interim Prices under No Disclosure
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Figure B1: The Probability Structure of Trade

This figure shows the tree diagram of the trading process. « is the probability of new information (a signal) occurring. Conditional on the appearance of new
information, ¢ denotes the probability of a bad signal. Given any signal, 4 is the probability that nature chooses an informed trader to trade. If nature chooses
an uninformed trader, the latter trades with probability ¢. Given that an uninformed trader trades, she sells with probability o and buys with probability (1-p).
Nodes to the left of the vertical ‘Trade Opens’ line occur only at the beginning of the trading day, while nodes to the right occur in every possible trading period
within the day. As an example, the rightmost column computes the probability, for a given trading day, of observing 4 sells, 5 buys, and 1 no trade period,
conditional on the existence and type of signal at each trade-opening node. The likelihood for that day is equation (B.1) with the value of observed trades in this
day in place of S, B and N.
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Table C1: Definition of Investor Protection Variables
All variables are taken from La Porta et al. (1998) except otherwise indicated.

Shareholder Rights Variables

Shares Not Blocked before Meeting: Equals one if the Company Law or Commercial Code does not allow firms
to require that shareholders deposit their shares prior to a General Shareholders Meeting thus preventing them from
selling those shares for a number of days, and zero otherwise.

Cumulative Voting or Proportional Representation: Equals one if the Company Law or Commercial Code
allows shareholders to cast all of their votes for one candidate standing for election to the board of directors
(cumulative voting) or if the Company Law or Commercial Code allows a mechanism of proportional
representation in the board by which minority interests may name a proportional number of directors to the board,
and zero otherwise.

Opressed Minorities Mechanism: Equals one if the Company Law or Commercial Code grants minority
shareholders either a judicial venue to challenge the decisions of management or of the assembly or the right to step
out of the company by requiring the company to purchase their shares when they object to certain fundamental
changes, such as mergers, assets dispositions and changes in the articles of incorporation. The variable equals zero
otherwise. Minority shareholders are defined as those shareholders who own 10 percent of share capital or less.

Preemptive Right to New Issues: Equals one when the Company Law or Commercial Code grants shareholders
the first opportunity to buy new issues of stock and this right can only be waved by a shareholders’ vote, and zero
otherwise.

Mandatory Dividend: Equals the percentage of net income that the Company Law or Commercial Code requires
firms to distribute as dividends among ordinary stockholders. It takes a value of zero for countries without such
restriction.

Ownership Concentration: The median percentage of common shares owned by the three largest shareholders in
the ten largest non-financial, privately-owned domestic firms in a given country. A firm is considered privately
owned if the State is not a known shareholder in it.

One Share-One Vote: Equals one if the Company Law or Commercial Code of the country requires that ordinary
shares carry one vote per share, and zero otherwise. Equivalently, this variable equals one when the law prohibits
the existence of both multiple-voting and non-voting ordinary shares and does not allow firms to set a maximum
number of votes per shareholder irrespective of the number of shares she owns, and zero otherwise.

Percentage of Share Capital to Call an Extraordinary Shareholder Meeting: It is the minimum percentage of
ownership of share capital that entitles a shareholder to call for an Extraordinary Shareholders’ Meeting. It ranges
from one to 33 percent.

Shareholder Rights: Also referred to as "Antidirector Rights". The index is formed by adding 1 when (1) the
country allows shareholders to mail their proxy vote to the firm, (2) shareholders are not required to deposit their
shares prior to the general shareholders’ meeting, (3) cumulative voting or proportional representation of minorities
in the board of directors is allowed, (4) an oppressed minorities mechanism is in place, (5) the minimum percentage
of share capital that entitles a shareholder to call for an extraordinary shareholders' meeting is less than or equal to
10 percent (the sample median in La Porta et al., 1998), or (6) shareholders have preemptive rights that can be
waived only by a shareholders’ vote. The index ranges from zero to six.

Rule of Law Variables

Efficiency of Judicial system: Assessment of the “efficiency and integrity of the legal environment as it affects
business, particularly foreign firms” produced by the country-risk rating agency Business International Corporation.
It “may be taken to represent investors’ assessments of conditions in the country in question”. Average between
1980-1983. Scale from 0 to 10, with lower scores lower efficiency levels.

Rule of Law (1998 and 2004): Assessment of the law and order tradition in the country produced by the
country-risk rating agency International Country Risk (ICR). For 1998, the average of the months of April



and October of the monthly index between 1982 and 1995 is reported. For 2004, March data is reported
from ICRG (2004). Scale from 0 to 10, with lower scores for less tradition for law and order. The original
scale of this variable ranges from 0 to 6 but Laporta et al. (1998) changed it from 0 to 10. We follow suit and
normalize all ICRG data to 0-10 scale in 2004 data.

Corruption (1998 and 2004): ICR’s assessment of the corruption in government. Lower scores indicate “high
government officials are likely to demand special payments” and “illegal payments are generally expected
throughout lower levels of government” in the form of “bribes connected with import and export licenses, exchange
controls, tax assessment, policy protection, or loans”. For 1998, the average of the months of April and October of
the monthly index between 1982 and 1995 is reported. For 2004, March data is reported from ICRG (2004). Lower
scores for higher levels of corruption. The original scale of this variable ranges from 0 to 6 but La Porta et al.
(1998) changed it from 0 to 10. We follow suit and normalize all ICRG data to 0-10 scale in 2004 data.

Investment Profile: This is an assessment of factors affecting the risk to investment that are not covered by other
political, economic and financial risk components. The risk rating assigned is the sum of three subcomponents,
Contract Viability/Expropriation, Profits Repatriation and Payment Delays. March data is reported, from ICRG
(2004).

Risk of Expropiation: ICR’s assessment of the risk of “outright confiscation” or “forced nationalization”. Average
of the months of April and October of the monthly index between 1982 and 1995. Scale from 0 to 10, with lower
scores for higher risks. This variable was published from 1982 to 1997. At the end of 1997, the editor for ICRG
changed the methodology and stopped including them.

Risk of Contract Repudiation: ICR’s assessment of the “risk of a modification in a contract taking the form of a
repudiation, postponement, or scaling down” due to “budget cutbacks, indigenization pressure, a change in
government, or a change in government economic and social priorities.” Average of the months of April and
October of the monthly index between 1982 and 1995. Scale from 0 to 10, with lower scores for higher risks. This
variable was published from 1982 to 1997. At the end of 1997, the editor for ICRG changed the methodology and
stopped including them.

Rating on Accounting Standards: Index created by examining and rating companies’ 1990 annual reports on their
inclusion or omission of 90 items. These items fall into 7 categories (general information, income statements,
balance sheets, funds flow statement, accounting standards, stock data and special items). A minimum of 3
companies in each country were studied. The companies represent a cross-section of various industry groups where
industrial companies numbered 70 percent while financial companies represented the remaining 30 percent.

Legality in 1998 and in 2004: Index created by Berkowitz et al. (2003) combining ICRG Rule of Law variables.
The index is defined as .381*(Efficiency of the Judiciary) + .5778* (Law and Order) + .5031* (Corruption) +
.3468* (Risk of Expropriation) +.3842* (Risk of Contract Repudiation). Reported for 1998 using the La Porta et al.
(1998) data. The value for 2004 updates Corruption, and Law and Order with the corresponding readings from
ICRG (2004).

Enforcement of Insider Trading Regulations: Equals one if there are insider trading laws established in the
exchange, and there was a prosecution under these laws. Equals zero otherwise. This variable came from the
answer given by national regulators and officials of all stock markets in the world to a questionnaire sent in March
1999 by Bhattacharya and Daouk (2002, Table 1, Column 8).
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