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Abstract

We develop and test the hypothesis that firms’ opacity induces increased
risk sharing by managers, in particular by taking more risk in executive com-
pensation contracts. We test this hypothesis in a manner robust to errors-
in-variables bias and reverse-causality by using institutional trading as an in-
strument for firms’ opacity. Consistent with the hypothesis, we find a positive
relation between pay-performance sensitivity and measures of the opacity of
financial reporting and stock prices. Our findings suggest that institutional
trading can act as a substitute for risky executive compensation by limiting
opacity.
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1 Introduction

A long-standing debate contests the underlying drivers of equity-based incentives in
executive pay. Proposed explanations range from managerial self-interest (Bertrand
and Mullainathan (2001) and Bebchuk and Fried (2004)) to an effective replacement
for direct monitoring (Holmstrom and Milgrom (1987) and Prendergast (2002)). In
this paper, we develop and test a novel explanation rooted in opacity and risk-
sharing. We do not rule out other contributing explanations, but rather show that a
firm’s characteristic level of opacity and information flow is an important part of the
picture. We additionally establish that a firm’s characteristic level of institutional
trading, which alleviates opacity, helps sort out economic causality between opacity
and equity-based compensation incentives.

We draw intuition from recent theory showing how managers of opaque firms
naturally become fuller participants in the firm’s risky outcomes (Jin and Myers
(2006)). While managers of such firms can take private benefits in good times, they
must contribute (or take less) in bad times, or else the pattern of earnings would
reveal the chicanery. One implication of opacity in the Jin and Myers model is that
the variability of observable stock returns is reduced. Because lower variability means
that maintaining any given level of incentivization in executive pay requires a greater
sensitivity to stock market outcomes, this in turn suggests that managers’ increased
risks may include more incentive compensation.

The Jin and Myers model does not include an explicit shareholder-chosen pay
policy, nor does it incorporate managerial risk aversion, which has been one work-
horse of executive compensation theory. We therefore illustrate specific implications
of opacity for equity incentives in executive pay using a simple principal-agent model.

A core result is that, when information flow is restricted, equity incentives are op-



timally determined in consideration of both private benefits and managerial risk
participation. Equity incentives are predicted to be stronger for more opaque firms.*

Guided by the predictions of this simple model, we investigate the relationship
of opacity and information flow characteristics of U.S. public companies to equity
incentives in executive pay contracts. To so, we use stocks’ characteristic levels of
institutional trading as an instrumental variable. The reason for doing so is that stock
price informativeness measures are additionally correlated with liquidity and other
firm characteristics (Boehmer et al. (2005), Mohanram and Rajgopal (2009), Duarte
and Young (2009)) and that compensation incentives also feedback into opacity,
to the extent managers can influence it (Holthausen and Watts (2001), Cheng and
Warfield (2005), Bergstresser and Philippon (2006), Cornett et al. (2008))%. Building
on prior research showing that institutional trading brings information to the market
(Keim and Madhavan (1996), Keim and Madhavan (2007), Piotroski and Roulstone
(2004), and Sias et al. (2006), Chemmanur et al. (2010)), we show that a stock’s
characteristic level of institutional trading is a useful instrument for the extent of
information environment influences on executive incentives. We find empirically that
pay-for-performance incentives are stronger with more accounting opacity and with
less stock-price informativeness. The results suggest that institutional trading is
an underlying economic cause, substituting for incentives by limiting opacity and

increasing stock price informativeness.?

LA positive relationship between opacity and incentives is also noted by Prendergast (2000).
Prendergast (2002) presents models that predict such a relationship based on the idea that incen-
tivizing expert decision-making agents is necessary for opaque and otherwise difficult risky situations
where principals would not know what to do if they had direct control. We take Prendergast’s inde-
pendent (and more theoretically extensive) line of work as additional motivation for our empirical
investigation.

2Relatedly, Vega and Wu (2006) show that measures of liquidity are partly driven by information
flow. When implemented, measures of these two concepts appear to overlap.

3The role of institutional investors in determining executive compensation has been largely
understood in terms of either activism or monitoring (Hartzell and Starks (2003)). Consistent with



Our work helps reconcile some of the tensions in the compensation literature.
First, Prendergast (2000) emphasizes that, while a negative relation of risk and
incentives is a standard implication of principal-agent models, existing empirical
results tend to indicate the opposite.* We identify the separate influence of opacity,
which would otherwise tend to be conflated with the influence of uncertainty. Second,
Holmstrom and Tirole (1993) show theoretically that more informative and more
liquid stock prices (i.e., less uncertainty, such as would result from intense trading
by well-informed speculators like institutions) make pay-for-performance schemes
more effective and, consequently, they should be used more. However, empirical
work has generally found that incentives do not increase with firm size (which is
broadly correlated with liquidity). Our work helps reconcile the reasoning and the
result by showing that there is another important influence on incentives—opacity,
which would tend to be greatest in smaller firms, is a positive influence. As such,
our empirical analysis complements the recent work of Axelson and Baliga (2009),
who argue that increasing transparency has negative effects on long term incentives.

The remainder of the paper is organized as follows. Section 2 discusses the im-
plications of opacity for private benefits and incentive pay, lays out an illustrative
model and specifies empirical predictions. Section 3 describes the sample. Section 4
presents our methods and main evidence on the relation between incentives, opacity,

and institutional trading. Section 5 reports robustness checks. Section 6 concludes.

monitoring reasoning, Kim (2007) argues that frequent trading is indicative of lax monitoring, and
shows that trading by blockholders is associated with more incentives in a company’s compensation
structure. We control for such influences, and show that, in addition, institutional trading, via
its influence on opacity and information flow, represents another route by which institutions are
important for compensation contracts.

“The findings are certainly not unanimous; for example, Aggarwal and Samwick (1999) find a
negative relation.



2 Opacity, private benefits and incentive pay

In this section, we describe the broad intuitions we draw from Jin and Myers (2006)
for the case of pay-for-performance in executive compensation, and we incorporate
them into an illustrative principal-agent model so that we can draw testable implica-
tions. The bottom line in our reasoning is that the equity pay component of optimal

executive compensation contracts is positively related to opacity.

2.1 The Jin and Myers model of returns under opacity

Jin and Myers (2006) begin with the idea that a portion of firms’ wealth creation
is hidden from shareholders, and that managers can expropriate that portion with
impunity.® They show how opacity-enabled private benefits in turn lead to managers
sharing in the firm’s risk. If managers do not cover the firm’s losses in bad times
(e.g., by scrimping on their compensation or drawing down hidden reserves), then
the game will be revealed and they will be fired. The ups and downs would cancel
out in expected value, except that managers retain the option to abandon the firm

in case of an overwhelming hidden loss. Overall, then, the extent to which managers

5Jin and Myers focus on the way that opacity allows for the expropriation of wealth created by
the firm. Their idea is most closely related to those of perquisite consumption (Yermack (2006)
and private benefits being captured by controllers (Shleifer and Vishny (1997), Section 5). As
Jin and Myers discuss, managers might be able to expropriate value even if investors can see
what is happening, depending on the strength of investors’ legal protections and investors costs of
monitoring (Jensen and Meckling (1976)). Note that this is also a distinct idea from the notion that
managers with equity-based pay or career concerns will have an incentive to report higher earnings
and other good news if stock prices respond positively to earnings (Bergstresser and Philippon
(2006), Kothari et al. (2009)). It is also distinct from the idea in Kerschenheiter and Melumad
(2002) that equity compensation might induce managers to smooth the income stream in order
to encourage investors to treat them as a more reliable indicator of permanent changes in value.
Because such effects might be operating in the data, we allow for the possibility that incentives can
influence reporting in our empirical methods, as discussed later.



naturally share in the firm’s risky wealth creation is greater when opacity is greater.%

Jin and Myers’ firm has real earnings that vary according to visible and opaque
firm-specific components, and also a macro component. Each component is an in-
dependent autoregressive process with its own variance and with a common auto-

correlation coefficient ¢, reflecting the tendency for earnings to mean-revert. In this

2

2) is the innovation

setting, we can define the firm’s opacity as m = Z—%, where o2 (o
variance for the visible (opaque) firm-specific component.” Opacity so defined has a
minimum of zero and is unbounded on the upside. To focus on opacity rather than
variations in overall firm risk, we explicitly assume that o2 + 02 = o3, where o7 is
a fixed number; thus, a more opaque firm has real earnings weight shifted from one

category to the other, not more earnings possibilities overall.® Then, from Jin and

Myers’ Eq. (18) the variance of shareholder returns at a particular time is given by

1+p 9 O'?c
Var(ry) = —— (0, ,, + ) 1
10 = g (et 1o 0

where p is the unconditional expected return (a fixed number), K, is a fixed number
whose value depends on u, C} is the part of realized real earnings in the most recent
period that are visible to investors (i.e., the sum of the market and the visible firm-
specific component), and afnkt is the variance of the macro component.

From Eq. (1), it is apparent that the conditional variance of returns to share-

6Jin and Myers’ main concern is the link of opacity to R? and crashes. They emphasize that
opacity-enabled private benefits affect these outcomes differently than private benefits enabled by
weak governance. We will similarly show distinct effects on executive compensation incentives.
Like Jin and Myers, we will emphasize opacity effects because that is the focus of our empirical
work. We have checked for robustness to controls for governance effects, which turn out to be less
prominent in our data.

"This definition of opacity is the reciprocal (minus one) of transparency as defined by Jin and
Myers. We use our own notation to allow us to reflect only enough detail to make our points.

8Though not discussed, this assumption is actually implicit in Jin and Myers’ setup.



holders is decreasing in opacity.” Thus, if shareholders wish to impose any particular
level of risk-participation upon managers via exposure to the firm’s stock market
return, they will need to use stronger pay-for-performance incentives when opacity
is greater.

The intuitions above are not in themselves a sufficient basis for sharp empirical
predictions about incentive pay. The Jin and Myers model does not include a share-
holder decision on an incentive compensation contract. Moreover, in contrast to a
principal-agent situation, the management does not expend costly effort to create
value. Also in contrast to the traditional principal-agent models, managers are risk-
neutral, and therefore do not resist accepting risk from shareholders. In the next
subsection, we present a simple model that adds these features while keeping the
essence of the Jin and Myers idea that opacity both enables private benefits and in-
duces managerial risk participation. As we will show, the notion that opacity drives
a wedge between manager and shareholder risks in a way that both enables private
benefits for managers and reduces the variance of shareholder returns, when incor-
porated into a simple principal-agent model, implies that shareholders will choose
stronger equity incentives for managers. The model’s purpose is not to break new

theoretical ground, but to analytically illustrate these empirical predictions.

2.2 An illustrative model of opacity, private benefits and

incentive compensation

Consider a simple one-period principal-agent problem in which a sharing rule for the

observable value created by a firm is to be negotiated. The principal (i.e., the share-

9Considered along, Eq. (1) would overstate the effect of opacity on shareholder risks. Because
managers retain the abandonment option, shareholders also bear a crash risk.



holders) maximizes expected value conditional on the knowledge that the risk-averse
agent (i.e., the management) will maximize expected utility, including consideration
of its unobservable effort.

The firm’s total output is defined as
Tf =Ty + T, (2)

where 7; is a random variable representing the total value created by the firm, z,
is the portion visible to shareholders, and z, is an opaque portion. Similar to the
Jin and Myers’ case, shareholders can only obtain the visible component at most;
managers will keep the opaque component. As there are only two independent risk
components here, we choose to think of managers decisions and work as fundamen-

tally affecting both the full firm and the opaque portion as follows:
Tf=w+ ¢, where Ty ~ N ((), O'?c) , and (3)

Zo = kw + hey + €, where €,,, ~ N ((), 07271) , (4)

where 0 < £ <1 and 0 < h < 1 are fixed parameters. With this setup, work creates
value; the issue is only how much work and who benefits. The random outcome ¢
represents the risky part of the outcome of the firm’s value creation process, which
affects both shareholders and management. The random outcome €,, represents risks
that are unique to the management, such as career concerns. Then the visible portion

of value creation available to shareholders is then characterized by

ZEU:'ff—’:fo:(1—k)w+(1—h)?§f—'§m. (5)



Shareholders can calculate the expectation of opaque value creation using k. With
stronger corporate governance, k£ would be smaller, implying that the visible part of
value created by the firm would be larger. Opacity is characterized by the parameters
h, which governs the opacity of the firm’s production process, and o2,. Note that
Var(z,) = (1 — h)?0} + 03,. The risk to shareholders decreases in opacity about
the production process and increases in uncertainty about the management’s special
risks. !0

The shareholders’ problem is to set up a sharing rule (the compensation plan)
that has a fixed component 3 and a variable component «, where 0 < a < 1, so
that managerial compensation is ax, + , with the parameters to be chosen by the
shareholders in Stackelberg-leader fashion, so the management can take them into
account in solving its problem. We assume a linear sharing rule, following Holmstrom
and Milgrom (1987), who show conditions under which such a rule is optimal.'!
Managers perceive a cost of effort ¢(w), where ¢ > 0 and ¢’ > 0. Consistent with
the literature, managers are risk averse, as characterized by a coefficient of risk
aversion r. We think of all outcomes as being already adjusted for market risks, and
so treat shareholders as risk neutral.'?

This setup incorporates a tension between visible and opaque outcomes analogous
to the Jin and Myers (2006) model, and allows for opacity to influence the allocation
of risks. As we now show, it also allows for opacity to influence shareholders’ choice

of compensation contracts.

10 Career-based risks seem consistent with Jin and Myers’ thinking (and with Myers (2000) on

which it is based), for they suppose that a management that abandons the firm in the face of losses
must sit-out one or more periods before benefiting from another firm. We therefore do not suppose
that managerial effort in itself increases the management’s risks from the opaque portion of the
firm.

'Normality and negative exponential utility, for example, are sufficient.

12This is one reason that we do not explicitly incorporate the macro risks of the Jin and Myers
framework (i.e., we set o,k to zero).



2.2.1 Management’s and shareholders’ objectives

Management maximizes its expected utility by choosing its effort level w conditional
on the incentive a that has been set by the shareholders. The standard transform
of the problem under the assumption of exponential utility lets us work with the

certainty-equivalent expected value:
max I1,, = aw(l—k)+ﬂ+k’w—c(w)—g {®[(1- h)QUfc +o2]+ hQJ? +o2,}. (6)

The first order condition for the w choice implies that the agent’s marginal cost of

effort at the optimal effort level is
d(w)=a+ (1 —a)k. (7)

Management in effect sets its marginal cost equal to the weighted average of its
benefit from a marginal shareholder dollar and its marginal private benefit, putting
more weight on the shareholder benefit when incentives are stronger. For any given
incentive contract, o, the management is willing to bear a larger marginal cost of
effort (and therefore to expend more effort) when corporate governance, as charac-
terized by k, is weaker. The reason is that, with larger &k, work leads to more private
benefits as well as visible value that is split with the shareholders according to the
compensation plan. The shareholders have taken the management’s work responses
into account when setting the incentive, o. Taking the total derivative of Eq. (7)

with respect to a and rearranging makes that response explicit:

dw 1—-k
do — "(w) (®)




Focusing next on shareholder choices, we show how this response figures into the way
shareholders set the incentive contract.

Absent corner solutions where the fixed pay component, [, is driven to zero,
it will be set by reservation level considerations. Then «, the incentive choice, is
shareholders’ key decision. Because the management will adjust effort to cover all its
costs, including risk costs, the shareholders, in effect, bear all costs.!® The sharehold-
ers’ problem is therefore to maximize the total expected certainty-equivalent surplus
IIg + Iy where IIg = (1 — )(1 — k)w —  and IIj; is as given in Eq. (6). The

maximand in detail is
max (s + M) = w — c(w) — {&® [(1 = h)’0% + 02| + hP0% + 02, } . 9)

Solving for « from the first-order condition yields:

(1—k)?
(1 —=k)2+4rd(w) [(1 — h)QU? + 07271] ’

where we have used Eq. (7) and Eq. (8) to incorporate the management’s marginal

costs and responsiveness to the principal’s choices.

2.2.2 Equity incentives and opacity

Eq. (10) sets «, the equity incentive parameter. Several points are evident by
inspection. Optimal equity incentives are decreasing in the corporate governance

weakness parameter k, decreasing in the uncertainty of managerial career concerns

2

-, and increasing in the opacity parameter h. Stronger shareholder rights lead

g

13Tn Jin and Myers, the management is the residual claimant except in abandonment. Our model
retains their feature of opacity-enabled private benefits while leaving shareholders in the residual
claimant position.

10



to more incentive pay because the shareholders capture more of the benefit. More
uncertainty in management’s career concerns leads to less incentive pay because
the risk costs become part of the risk of the visible portion of the firm, and more
incentives make management doubly exposed. Opacity is our central interest. More
opacity leads to more incentive pay because, similar to the Jin and Myers result in
Eq. (1), opacity reduces the variance risks that shareholders see, and that are partly
imposed on management via incentive pay.!* By increasing the level of incentive pay,
opacity creates an additional private benefit in the sense of more expected pay for a
given shareholder outcome. Since the same holds true in expectations, this private
benefit amounts to more expected pay for a given level of work.

We next ask what managers would choose as their desired level of opacity pa-
rameter h, if they could control given an arbitrary incentive « set by shareholders.

The first order condition of the management’s problem Eq. (6) implies

a?

“Tiar

(11)

which is increasing in «. This implication matches with empirical findings in, for
example, Bergstresser and Philippon (2006) and Kothari et al. (2009) that managers
respond to incentive pay by increasing the level of earnings management. For em-
pirical work, the implication is that it is important to allow for feedback effects of
incentives into opacity, to the extent it is under management control. We therefore

devise methods that are robust to this sort of endogeneity, as discussed below.

“Our illustrative model does not incorporate the extra “crash risk” faced by shareholders in
the Jin and Myers framework due to the shareholders being short the abandonment option—but
this risk does not feed through to a management risk in any case, because management holds the
abandonment option

11



3 Measuring incentives and opacity

We turn next to empirical tests for the relationship of equity incentives to stocks’
degree of opacity and its opposite, information flow. In this section, we begin by
motivating empirical measures of key theoretical constructs and by describing our

sample.

3.1 Incentives

Our main measure of equity incentives is the delta, or value-impact on the year’s op-
tion grants per $1,000 change in shareholder value, calculated following the method
of Yermack (1995). We generally refer to this as the contractual pay-for-performance
incentive, or simply “PPS”. We focus on incentives contractually set by the board
of directors, as shareholders’ representatives, because our predictions are about the
incentives that shareholders would choose. We focus on current-year (new) option
compensation because options have historically been the main source of incentive
compensation for executives (Murphy (1999)), and because boards provide incentives
to executives through new options grants. Boards cannot fully control the incentive
structure provided by previously awarded compensation—but they can react in the
current year, considering executives’ choices to sell shares or to hedge options, to
provide a compensation structure that they believe is appropriate. Thus, it is the
current compensation that is the fullest measure of a compensation decision. Addi-
tionally, current values of past compensation grants are a noisy measure of boards’
past intentions, having been affected by firm performance and market-wide factors,

and so less important for our purposes.

12



3.2 Opacity and information flow

We employ several measures of opacity and information flow. Depending on the
measure, we are careful to use empirical methods that are robust to contamination
by liquidity, operating variance, or other characteristics. We also ensure that our
treatment of measures that are under the influence of management is robust to
feedback effects.

Among our measures are two market-based measures of stock-price informative-
ness (i.e., the opposite of opacity). One is the share of the firm’s returns variance
that is comprised of idiosyncratic variance, i.e., the idiosyncratic risk share. The
underlying notion is that firm-specific information flow drives a firm’s return away
from that of the market overall. The extent to the two deviate in general, indexed
by the risk share, is taken as a measure of the firm’s characteristic extent of firm-
specific information. This variable has been used as an index of information flow in
other studies, including Roll (1988), Morck et al. (2000), and Durnev et al. (2004).
Our second measure of price informativeness is the probability of informed trading
(PIN) of Easley et al. (2002) as a measure of the informativeness of stock prices.
Like idiosyncratic risk, PIN has been used to index informativeness in many studies,
including, for example, Chen et al. (2007) and Vega (2006).'?

Unfortunately, neither idiosyncratic risk share nor PIN are clean measures of
stock price informativeness. Idiosyncratic risk also incorporates noise and uncertainty

(Lee and Liu (2006)). PIN is additionally influenced by the stock’s liquidity overall,

15As PIN represents the probability of trading against a better-informed trader, it could be
argued that it is a measure of the degree to which stock prices do not yet incorporate information.
However, Vega and Wu (2006) show that PIN is positively correlated with information. Taken as a
practical index of the prevailing market conditions for a stock, PIN does then index informativeness.
In this context, the commonly-used term “stock price informativeness” actually returns to the
informativeness of the time series of returns.

13



i.e., not only the part that pertains to information conditions (Duarte and Young
(2009)). Thus, these variables bring the potential for errors-in-variables biases when
used as regressors. We can hope to sort out the influences if we can observe a stock
characteristic that is correlated with information flow. Based on research noted in the
introduction, we turn to the stock’s characteristic level of institutional trading, and
additionally to those components of institutional trading that might be especially
information-laden. We employ the idea of a two-stage procedure suggested by Core
et al. (1999) and Bowen et al. (2008), in which we break these noisy information
flow measures into predicted and residual components using a first-stage regression
on institutional trading. We discuss the procedure in more detail in the empirical
section.

We also provide an second full set of tests using two accounting-based indicators
of poor accruals quality that have been widely used in the literature to index account-
ing opacity. Accruals are the difference between earnings and cash flows, and thus
embody the firm’s accounting choices as well as the ways its business cycle naturally
deviates from a cash basis. The modified Jones model (Dechow et al. (1995)) and the
Dechow and Dichev (2002) model provide alternative benchmarks for a firm’s normal
accruals level. In the case of the Jones model, the benchmark is based on the firm’s
sales, assets and other activity and size measures. In the case of the Dechow Dichev
model, the benchmark is based on cash flows in adjacent years, on the reasoning that
the deviations of earnings from cash flows over the firm’s business cycle is inherently
temporary. Following standard procedures, we then measure accruals quality using
the modified Jones model as a deviation from normal accruals in a specific year, and
using the Dechow Dichev model as the standard deviation of residuals over a five
year span.

These accounting opacity measures are potentially subject to reverse-causality,

14



in that equity incentives may induce opacity via earnings management if stock prices
respond to earnings, and especially if investors overestimate the value-importance of
accruals (Sloan (1996)). A variety of studies find evidence of this, including Cheng
and Warfield (2005), Bergstresser and Philippon (2006), and Cornett et al. (2008).
Econometrically, we can untangle the situation using an instrumental variable re-
gression, provided we have a good instrument for opacity. Here again we turn to a
stock’s characteristic level of institutional trading, because institutional trading, and
especially some subsets of it, have been shown to be informative.

As our key measure of institutional trading we employ the absolute value of the
quarterly change in institutional holding, aggregated yearly over all institutions trad-
ing shares in the firm, divided by total shares traded during the year. For robustness
and to extend the intuition, we also use two alternative and targeted measures of in-
stitutional trading: trading by “dedicated institutions” following Bushee (1998) (i.e.,
ones that tend to be long-term holders of stocks and who therefore have stronger in-
centives to gather information), and net institutional trading against retail investors
(since the trading of one institution against another might be thought to contain
contradictory indications about the value of the stock).

In our tests, we need to control for extraneous influences on the structure of exec-
utive compensation contracts. To incorporate the monitoring effects of institutional
holdings and to avoid data mining concerns, we follow Hartzell and Starks (2003)
to establish a core set of control variables. One set of controls are for differences
in managerial compensation across firm size, investment opportunities, and perfor-
mance (see also Smith and Watts (1992)). Controls for these differences include
the market value of equity, the change in market value of equity of the firm over
the past fiscal year, and Tobin’s q. Hartzell and Starks discuss institutional hold-

ings and institutional concentration as positively affecting executive incentive levels.

15



We incorporate two of their measures in our regressions: the percentage of shares
held by institutional investors and the percentage of shares held by the five largest

institutional investors.

3.3 Data

The initial data for our study are drawn from Standard and Poors’” Compustat and
Execucomp databases, and from Thomson’s institutional ownership database com-
piled from SEC 13F filings. The sample period is from 1993 (when detailed Execu-
comp data begins) to 2002 (a year after data on PIN, an important lagged regressor,
ends). The intersection of these data sets yields 71,805 executive-years, comprising
roughly 2,691 unique firms. We calculate PPS alternatively for the top five execu-
tives of the firm, and, for robustness, also as an aggregate measure of PPS that sums
across the firm’s top five executives. Since the compensation of the CEQO is generally
substantially different in structure and magnitude from that of other executives, we
employ a dummy variable that distinguishes CEO effects in regressions. Finally, as
another robustness check, we provide CEO-only results. For additional robustness,
we also employ several other measures of current compensation in our tests: total
compensation defined as the sum of the executive’s salary, bonus, equity grants, and
all other annual compensation; cash compensation defined as salary and bonus only;
and incentive compensation defined as the difference between total compensation
and cash compensation.

We are able to measure the core variables for a panel of 29932 executive-years
based on CRSP and Compustat Merged database records. For analyses involving
measures of pay other than PPS and/or specialized measures of institutional trading,

samples are slightly smaller. A list of all variables used, along with their specific

16



definitions and calculation methods, is provided in the Appendix.

Table 1 presents descriptive statistics. Of particular note is the PPS of the
executive compensation contract across the top five executives, with a mean of 0.706.
This mean PPS indicates that top-five pay increases by about 70¢ for every $1,000
increase in shareholder wealth. The standard deviation is nearly twice as large,
indicating wide variation in firms’ practices.

From this point forward, we use log or logistic transforms for variables with
limited range, to arrive at a form appropriate for the left-hand side of a regression.
We mainly choose logistic transforms for variables with ranges limited between zero
and one; otherwise we take the log. Even so, we use the log in the case of PIN to

match with other literature.

4 Empirical methods and results

This section presents separate regression analyses of the two measures of stock price
informativeness and the two measures of accounting opacity as determinants of ex-

ecutive compensation incentives.

4.1 Empirical design and preliminary analysis

Our approach will be to add stock price informativeness or accounting opacity as re-
gressors to a benchmark model of PPS, and to apply estimation procedures that use
institutional trading (which, as we will show below, is a variable that indexes infor-
mation flow) to obtain valid inference given the econometrically-difficult properties
of the informativeness and opacity measures.

For a benchmark model we largely follow Hartzell and Starks (2003). The de-

17



pendent variable in their study and ours, PPS, is left censored in that many firms
do not grant options in particular years, or do not utilize option compensation at
all. Hartzell and Starks therefore argue that a Tobit model is appropriate. Their
regressors are institutional holdings percentage, institutional holdings concentration,
market capitalization, change in market capitalization, Tobin’s q, and a CEO dummy
variable. To alleviate concerns of reverse-causality in our findings, regressors are
lagged by one year unless otherwise noted.

Like Hartzell and Starks, we treat the data as a panel, and we include industry and
year fixed effects. Hall and Liebman (1998) document that executive compensation
has increased dramatically over the last two decades, while Aggarwal and Samwick
(1999) argue for industry-specific compensation contracts. Year effects not only
control for changes in compensation patterns throughout the sample period, but
also control for exogenous factors that affect the PPS (such as market upturns and
downturns and changes in interest rates). Additionally, we judge significance using
firm-level cluster-robust t-statistics.

Column (1) of Table 2 presents base-case estimates of the Hartzell and Starks
(2003) Tobit for our sample. We find coefficient estimates similar to Hartzell and
Starks’, suggesting that our sample is broadly comparable to theirs. We next add
squared terms for market value and Tobin’s q to the Hartzell and Starks specification

to better conform to the economic characteristics of the data.'® We report the results,

16This choice is based on an empirical investigation, motivated by the fact that the Hartzell and
Starks specification has been criticized in that the estimated coefficient on institutional holdings
concentration is sensitive to whether market capitalization enters as its dollar value or its log (Smith
and Swan (2009)). The Tobit specification restricts regressors’ influence on the amount of PPS for
firms that use it to be the same as their influence on the probability of using any PPS at all (Greene
(2002), p. 762). We have investigated whether this restriction fits the data using a double hurdle
model (Cragg (1971)). We have also examined probit regressions for the probability of using PPS,
and separate truncated regressions for the level of PPS when it is positive. The Tobit restriction is
not valid. For example, larger firms are more likely to use some PPS, but, given that they do, the
extent of PPS is decreasing in firm size. For our full sample, the relations of firm size and Tobin’s
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which are consistent with those of Hartzell and Starks, in column (2) of Table 2. This
specification becomes our base model for additional analyses.

Hartzell and Starks propose that institutional concentration (and, to a lesser
extent, also institutional holdings) reflect a monitoring influence. They interpret
their positive estimates of the coefficient on institutional concentration as supporting
the notion that such institutional monitoring is a complement to PPS. Regarding
institutional trading intensity, which we argue is an important additional index of
institutions’ influences, it is sometimes argued that this is an inverse indicator of
monitoring. Extensive equity trading by institutions may be thought to represent
short-term holders who therefore have little incentive to monitor the firm. Because
we use institutional trading as an index of information flow below, we are motivated
to check whether institutional trading might be related to more generous executive
pay packages, suggesting a lack of monitoring. In columns (3) and (5), we therefore
present regressions of total pay and cash pay, respectively, on our benchmark set of
control variables. In columns (4) and (6), respectively, we add institutional trading
to these regressions. The finding is that institutional trading is associated with
a negative and statistically significant influence on both total pay and cash pay.
Therefore, the evidence does not suggest that institutional trading represents a lack-

of-monitoring influence for the firms in our sample.

q to PPS are non-linear and non-monotonic. Edmans et al. (2009) note that the latter effect is also
found by other studies.We therefore add squared terms to the Hartzell and Starks specification. As
mentioned in the body of the paper, we report the results in column (2) of Table 2. Comparing
with the Hartzell and Starks model in column (1), all the significant conclusions remain. Moreover,
the estimated coefficient for the squared market value of equity is significantly positive, evidence
that the non-linear specification better fits the data. We can be sure that we are not introducing
any biases, as the Hartzell and Starks model nests within ours.
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4.2 Stock price informativeness tests

In this section, we investigate the influence of measures of stock price informative-
ness, as inverse indexes of opacity, on PPS. With our modifications, we believe that
the Hartzell and Starks Tobit regression model is properly specified for our investi-
gation. It forms the basis for our regressions below. However, there is a substantial
econometric difficulty in that idiosyncratic risk share and PIN are both contaminated
measures of information flow. Idiosyncratic risk share is influenced by trading noise
and pure uncertainty, as well as by stock specific information flow. PIN is influ-
enced by liquidity as well as by the stock’s information environment. In both cases,
the contamination introduces the strong probability of an errors in variables bias in
regression results. In both cases, there is reason to think that the contamination
may be material for PPS. As to noise in idiosyncratic risk share, our model in this
paper, other models in the principal-agent literature, and related reasoning, such as
Prendergast (2002), all imply that uncertainty is a determinant of optimal equity
incentives. As to PIN, Holmstrom and Tirole (1993) show how a principal-agent
framework implies that liquidity is a determinant of equity incentive pay.

Our response is to look to institutional trading as a first-stage predictor for in-
formation flow, and to use a two stage procedure. In this case, we use institutional
trading measures in first stage regressions to decompose the stock informativeness
measure (either idiosyncratic risk share or PIN) into two parts. First, there is the
fitted value of the regression, the part that is predicted based on institutional trad-
ing. Second, there is the residual part. We investigate the relationship between
both parts of the informativeness measure and PPS by including them both in our
regressions. We are not the first to use such a procedure. Bowen et al. (2008),

for example, use this method to decompose earnings management measures into a
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fitted and residual portion based on corporate governance characteristics, and then
investigate the valuation implications of the fitted portion. We include both the
fitted value and the residual from our first stage procedure as regressors to be sure
that OLS procedures are appropriate, i.e., there is no induced omitted variable bias.
Almeida and Wolfenzon (2005) and Ferreira and Laux (2007) have used that same
idea in other settings.

Before we use our various measures of institutional trading as a predictor variable
in this way, we demonstrate that stock price informativeness is, in fact, strongly
positively correlated with our institutional trading measures. In Table 3, we present
the results of six OLS regressions. The models in the table are in three groups, based
on the specific first-stage predictor of institutional trading that is used as a regressor
to explain stock price informativeness. In columns (1) and (2), it is total institutional
trading. In columns (3) and (4), it is dedicated institutional trading, i.e., trading
by institutions classified as long-term and large holders of stocks according to the
taxonomy in Bushee (1998). In columns (5) and (6), the instrumental variable is
net institutional trading against retail investors. Then for the first column in each
pair (columns (1), (3) and (5)) the dependent variable for the regression model is
the idiosyncratic risk share. For the second column in each pair (columns (2), (4),
and (6)), the dependent variable is PIN. In all cases, we include our full set of
control variables to avoid any concerns that effects in this regression or the second-
stage regression are influenced by omitted variables or back-door correlations, and we
report coefficient estimates and firm-cluster robust t-statistics for each instrumental
variable regression. In every one of the six regressions in Table 3, the specific measure
of institutional trading is highly significantly positive as an influence on the stock
price informativeness measure.

Building on these findings, we next proceed to second-stage regressions, and we
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report the results in Table 4. The layout of Table 4 follows the six-column arrange-
ment of Table 3. Each pair of columns ((1) and (2), (3) and (4), and (5) and (6))
uses a particular measure of institutional trading as the instrumental variable for
information flow. In the first column of each pair, the instrument is used to decom-
pose the idiosyncratic risk share to arrive at two regressors. In the second column
of each pair, the instrument is used to decompose PIN. In all cases, the dependent
variable for the regression is PPS. We always include our full standard list of control
variables, along with industry and year fixed effects.

Table 4 shows that the fitted value component of the idiosyncratic risk share
and of PIN are uniformly negative and very strongly statistically significant in their
association with PPS. The implication is that stronger stock-market information
flow is associated with less PPS in executive compensation contracts. When the
information flow via the stock market is stronger, there is less need for PPS to
motivate managers, consistent with the reasoning of Axelson and Baliga (2009).

Reading across all the columns of Table 4, the relationship between PPS and the
residual portions of the stock price informativeness measures—the parts not related
to institutional trading—is uniformly positive. In the case of the idiosyncratic risk
share residual, which should be a measure of noise in stock prices, this finding is
consistent with many other empirical findings (see Prendergast (2000) for a survey
and discussion) that volatility and incentives, including PPS incentives, are positively
related. In the case of the PIN residual, which should be a measure of liquidity,
the finding suggests that more liquidity results in more PPS, as suggested by the
principal-agent literature and consistent with the time-series evidence of Jayaraman
and Milbourn (2009). Our method breaks out these residual effects separately from
the information flow effects, and shows both are economically important.

In total, our findings are direct support for the proposition developed earlier,
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that equity incentives set by shareholders should be stronger when stock price infor-
mativeness is less. Moreover, because measures of institutional trading are always
the econometric instrument for endogenous opacity, the economic implication is that
institutional trading is an indirect determinant of PPS. The evidence suggests that

institutional trading can be a substitute for PPS by limiting the extent of opacity.

4.3 Accounting opacity tests

In this section, we investigate the influence of measures of accounting opacity on
PPS. As discussed earlier in the paper, we need to allow for the fact that accounting
opacity is known to be reverse-influenced by compensation incentives. One valid way
to proceed is to use two-stage instrumental variable methods. Doing so requires an
instrument that is correlated with accounting opacity. We use measures of institu-
tional trading as instruments for our two measures of accounting opacity—the Jones
accruals quality measure and the Dechow Dichev accruals quality measure. These
indexes are inverse measures of accounting quality, and therefore direct measures of
opacity.

To establish the appropriateness of our choice of instrumental variable, Table 5
provides regression results for several institutional trading regressions. The models in
the table are in three groups, based on the specific instrumental-variable candidate
measure of institutional trading that is used as a regressor to explain accounting
opacity. In columns (1) and (2), the instrument is total institutional trading. In
columns (3) and (4), it is dedicated institutional trading, i.e., trading by institu-
tions classified as long-term and large holders of stocks according to the taxonomy in
Bushee (1998). In columns (5) and (6), the instrumental variable is net institutional

trading against retail investors. Then for the first column in each pair (columns (1),
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(3) and (5)) the dependent variable for the regression model is the Jones accruals
quality measure. For the second column in each pair (columns (2), (4), and (6)),
the dependent variable is the Dechow Dichev accruals quality measure. In all cases,
we include our full set of control variables, along with industry and year fixed ef-
fects, and we report coefficient estimates and firm-cluster robust t-statistics for each
instrumental variable regression.

The key result is apparent in every variation of the model. The relationship of
each institutional trading measure to every accounting opacity measure is negative.
The t-statistics imply significance at high levels, with the weakest indication being for
the relationship of dedicated institutional trading to the Jones measure of accounting
quality. The t-statistic for that relationship is -1.899, still significant at the 10 percent
level. We are therefore encouraged to use these measures of institutional trading as
instruments for accounting opacity.

Table 6 presents the results of two stage least squares instrumental variables re-
gressions to explain PPS with the accounting opacity measures, controlling for other
influences such as firm size, investment opportunities and monitoring by institutional
investors. The ordering of column pairs is the same as in the previous table. In all
cases, the dependent variable is PPS, and we include our full set of control variables,
along with firm and year fixed effects.

The key results are listed as the topmost entries in every column: the regression
coefficient on every measure of opacity is positive, no matter what version of institu-
tional trading we use as the instrument. The estimates are all significantly different
from zero. The implication is that PPS is positively influenced by accounting opacity,
and that the result is valid apart from any feedback effects of PPS into accounting
opacity due to managerial incentives to manage earnings.

These findings complement our earlier findings using stock price informative-
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ness measures. As before, because measures of institutional trading are always the
econometric instrument for endogenous opacity, the economic implication is that in-
stitutional trading is an indirect determinant of PPS. The evidence suggests that
institutional trading can be a substitute for PPS by limiting the extent of opacity.
To this point we have presented a full set of results in keeping with our illustrative
model, working from the economic intuition of the Jin and Myers’ framework that
opacity encourages managerial participation in firms’ risks. We next present a battery

of robustness checks that confirm these findings.

5 Robustness checks

This section describes three sets of robustness checks of our findings, which are
presented in Tables 7 - 9, respectively.

In Table 7, we check on the sensitivity of our findings to the measure of incentives
used as the dependent variable. Table 7 contains four panels, each of which reports a
set of four regression results using a specific dependent-variable measure of incentives.
In columns (1)-(2) of each panel, we focus on the relation between incentives and our
two measures of stock price informativeness, using total institutional trading as the
instrumental variable to decompose each respective informativeness proxy into fitted
and a residual component regressors. In columns (3)-(4), we focus on the relation
between incentives and our two measures of accounting opacity, using institutional
trading as the instrumental variable in two-stage least squares fashion. To save space
and minimize visual complication, we report only the crucial coefficients and cluster-
robust t-statistics, though we have used our usual full set of control variables and
fixed effects in computing the results.

For Table 7, then, each of the four panels is set up the same, except that the
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measure of incentives used as the dependent variable of the regression differs across
the panels. In Panel A, the incentive measure is drawn from Edmans et al. (2009),
who argue that currently-awarded PPS should be measured as the elasticity of annual
pay with respect to the value of the firm, i.e., our measure should additionally be
normalized by annual pay (see their Eq. (8)). We then expect that coefficient
estimates should be signed as in our earlier findings, for the Edmans et al. measure
attempts to capture the same economic concept as our original measure of PPS. Panel
A of Table 7 reports in columns (1)-(2) that the estimated coefficients for the fitted-
value components of our two stock price informativeness measures are uniformly
negative and highly statistically significant, irrespective of the institutional trading
measure that is used in the first-stage regression to form the fitted values. In columns
(3)-(4), the same panel shows that the estimated coefficients for our two accounting
opacity indicators are strongly significantly positive at the one percent level. These
robustness results fit the general pattern of our main results.

In Panels B and C of Table 7, we report the results of analogous exercises, except
where the dependent variable is the dollar value of options pay (Panel B) and total
incentive pay (Panel C). The pattern and statistical significance of results is similar
to what we report for Panel A. Our conclusion is that our results do not depend on
using our particular options delta measure of PPS as opposed to using options in
general, or incentive pay in general.

In Panel D of Table 7, we use a historical (accumulated) measure of PPS, which
reflects not only the year-specific decision of the board of directors in setting the
current compensation contract, but also past compensation and manager decisions
about what risks to keep and what risks to trade away in the stock market. This
measure is economically different than ours, and so we expect to see it relate differ-

ently to opacity and institutional trading. Kang and Liu (2008) have shown that this
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measure is positively related to information flow variables (in contrast to our mea-
sure of current PPS which is negatively related, as we have shown. Based on Kang
and Liu’s results, we expect that coefficients’ signs should reverse for this measure
of PPS, which is driven by manager’s willingness to hold the firm’s risk rather than
solely by the board’s attempts to impose risk-based pay. Panel D of Table 7 shows
that this measure of PPS is negatively related with opacity and positively related
with stock price informativeness. The results, which are opposite to those we find for
other measures, suggest that changes in market conditions and managers’ portfolios
over time offset some of the features initially put in place by boards via compensation
contracts. We include these results to demonstrate that our results do not conflict
with Kang and Liu’s, but are simply distinct from theirs.

Table 8 reports a full set of our regressions, i.e., analogous to the set in each panel
of Table 7, but now using only data for CEOs’ PPS. A full set of control regressors,
except for the CEO dummy, is included, but we suppress reporting the coefficients.
We find that the pattern of results and levels of significance is the same as reported
in our main results sections. Our conclusions are unchanged whether we study CEO
incentives or all top executive incentives.

Table 9 presents results on two full sets of our regressions, but varying the estima-
tion method. In Panel A, we use aggregated data at the firm-year level on executive
incentives, as an alternative to our usual method of using executive-year level data.
In Panel B, we use this firm-level data in a Fama-Macbeth (1973) rolling cross-
sectional regression procedure, with the standard errors being computed from the
time-series of the cross-sectional regression results. Both procedures alleviate con-
cerns that cross-correlations among the observations are driving our results. Both
procedures produce the same pattern of results we have seen in other tables, and

further support our propositions.
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6 Conclusion

Our study provides theoretical reasoning on the relationship between equity incen-
tives and the opacity of firms. The key prediction is that when information flow is
restricted, equity incentives are optimally determined in consideration of both pri-
vate benefits and managerial risk participation. Equity incentives are predicted to
be stronger for more opaque firms.

The prediction is empirically tested. We use institutional trading, a variable un-
derlying information flow, to implement tests in a manner robust to reverse-causality
and errors-in-variables biases. The results support the proposition of a positive
opacity-to-incentives relation. We calculate institutional trading, information flow,
and opacity, using multiple methods, and our results are robust across alternate
measurements and statistical specifications.

These results imply that opacity/information flows are related to incentives, they
also imply that institutional trading is a determinant of both opacity and informa-
tion flows. We establish an information/opacity link for institutional trading which
facilitates board compensation decisions. This, combined with already known find-
ings regarding the relationship between institutional holdings and incentive levels,
provides a more complete view regarding the role of institutions, opacity, and infor-

mation flows in the governance function of firms.
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Table 1: Descriptive Statistics
The table reports mean, standard deviation, maximum, and minimum values for each variable. The sample consists
of executive-years for firms in the intersection of the CRSP, Compustat, and Execucomp databases over 1993-2004
that have non-missing values for the variables in this table. Variables used as regressors in our analysis are lagged.
See Table A.1. for variable definitions.

Standard

Mean deviation Maximum  Minimum
PPS of compensation contract 0.7063 1.4318 11.2052 0.0000
Idiosyncratic risk share 8.6465 6.7975 41.5354 1.0213
PIN 0.1542 0.0487 0.3028 0.0671
Accruals quality (Jones) 0.1110 0.3738 4.8026 0.0014
Accruals quality (Dechow Dichev) 0.0697 0.3403 15.4666 0.0009
Institutional trading 0.6119 0.2175 1.2551 0.0688
Institutional holdings percentage 57.0692 18.1863 103.4999 7.7982
Institutional holdings concentration 0.4254 0.1362 0.9945 0.1243
Market capitalization 4442.94 9682.48 79261.50 42.28
Change in market cap 450.31 2487.52 17372.04  -10087.53
Change in market cap (contemp.) 351.97 2628.56 17004.73  -10632.85
Tobin’s q 1.8429 1.1707 10.1713 0.7734
CEO dummy 0.1817 0.3856 1.0000 0.0000

Observations 29932
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Table 2: Tobit regressions of executive compensation PPS and levels on

explanatory variables

The table reports regression coefficeints for two analyses of executive compensation at US firms over 1993-2004. For
Columns (1) and (2), the dependent variable is PPS. For Columns (3) and (4), the dependent variable is Total Pay. for
Columns (5) and (6), the dependent variable is Cash Pay. All regressions use the specification of Hartzell and Starks
(2003), augmented with several additional regressors. For Columns (1) and (2), the regression is estimated via Tobit
methods; for other columns, estimation is via OLS. Data is for firm-years satisfying data requirements as in Table 1.
All regresors are lagged one year, except where otherwise noted. Coefficients on market value (squared) regressors are
multipled by one million (squared). All regressions include industry and year fixed effects (not tabulated). Firm-level
cluster robust t-statistics are listed in parentheses.

) @ ® @ ® ©

Estimation method Tobit Tobit OLS OLS OLS OLS

Dependent Variable Delta Delta  Total pay  Total pay Cash pay  Cash pay

Institutional holdings percentage 0.0036 0.0039 0.0124 0.0149 2.7943 3.1411

(2.589) (2.813) (7.508) (8.306) (6.447) (6.866)

Institutional holdings concentration 0.9852 0.7880 -0.4717 -0.5335  -245.2267 -253.6965

(5.296) (4.077) (-2.529) (-2.832) (-5.395) (-5.593)

Market capitalization -8.8353  -29.3048 144.79 138.31 39312.4 38424.57

(-4.577) (-6.913) (11.255) (10.597) (13.384) (12.945)

Square of market capitalization 334.1161 -1082.8 -1021.4 -385304 -376892

(6.270) (-5.572) (-5.214) (-9.148) (-8.905)

Change in market cap 0.7300 -0.3401 22.7942 24.2317 6543.2 6740.2

(0.190) (-0.090) (1.586) (1.690) (2.342) (2.433)

Change in market cap (contemp.) 0.9166 3.8527 55.8780 55.3580 22053.3 21982.05

(0.307) (1.347) (3.621) (3.597) (7.602) (7.598)

Tobin’s q -0.0195 -0.0482 0.1573 0.1620 -46.4151 -45.7742

(-0.793) (-0.812) (2.184) (2.274) (-2.839) (-2.814)

Square of Tobin’s q 0.0044 -0.0161 -0.0171 1.4566 1.3149

(0.543) (-1.914) (-2.080) (0.746) (0.679)

CEO dummy 0.9559 0.9570 0.0661 0.0649 29.5283 29.3579

(24.473) (24.493) (2.169) (2.130) (3.810) (3.789)

Institutional trading (non-log) -0.6580 -90.1468

(-5.891) (-3.080)

Constant 3.8956 4.1065 -0.0053 0.3080 836.9786 879.9051

(7.085) (7.426) (-0.014) (0.774) (7.787) (8.147)

Observations 29932 29932 29511 29511 29511 29511
Pseudo R-squared 0.0417 0.0425

R-squared 0.244 0.246 0.242 0.242
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Table 3: Regressions of informativeness measures on institutional trading
The table reports OLS regression coefficeints for two measures of stock price informativeness of US firms over 1993-
2004. For Columns (1), (3) and (5), the dependent variable is the idiosyncratic risk share (“Share”). For Columns (2),
(4) and (6), the dependent variable is the probability of informed trading (“PIN”) of Easley, Hvidkjaer, and O’Hara
(2002). Share is entered as a logistic transform, and PIN is entered as a log transform. Data is for firm-years satisfying
data requirements as in Table 1. All regresors are lagged one year, except where otherwise noted. Coefficients on
market value (squared) regressors are multipled by one million (squared). All regressions include industry and year
fixed effects (not tabulated). Firm-level cluster robust t-statistics are listed in parentheses.

) @ ® @ ® ©

Dependent variable Share PIN Share PIN Share PIN
Institutional trading 0.2276 0.1535
(4.328) (7.208)

Dedicated institutions’ trading (log) 0.3706 0.1112
(7.705) (5.032)

Institutional trading against retail (log) 0.0403 0.0599

(3.701) (13.803)

Institutional holdings percentage -0.0079 -0.0031 -0.0073 -0.0024 -0.0068 -0.0023

(-11.189) (-9.688)  (-10.518) (-7.960) (-9.970) (-8.044)

Market capitalization -41.4023  -34.1657  -43.0274  -35.3782  -41.9731  -33.7471

(-13.313)  (-23.472)  (-13.974) (-23.967) (-13.708) (-24.515)

Square of market capitalization 485.1188  362.6268  504.7965  373.3965  489.3383  355.9428

(10.323) (16.411) (10.838) (16.687) (10.538) (16.720)

Change in market cap -0.3667 11.8404 -0.0098 12.3560 -2.0200 9.2658

(-0.102) (4.893) (-0.003) (5.006) (-0.567) (4.023)

Change in market cap (contemp.) -14.7417 0.6652  -15.3908 0.5833  -14.6834 0.7957

(-4.635) (0.428) (-4.881) (0.363) (-4.590) (0.524)

Tobin’s q -0.1394 -0.0190 -0.1396 -0.0169 -0.1411 -0.0236

(-5.683)  (-1.744)  (-5.641)  (-1.525)  (-5.738)  (-2.237)

Square of Tobin’s q 0.0095 0.0029 0.0094 0.0025 0.0093 0.0032

(3.516) (2.360) (3.460) (2.058) (3.450) (2.634)

Constant 3.2248 -1.6649 3.2254 -1.6539 3.3410 -1.5229

(29.880)  (-20.680) (30.433)  (-21.660) (31.891)  (-20.786)

Observations 29932 29932 29108 29108 29885 29885

R-squared 0.361 0.470 0.367 0.466 0.360 0.486
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Table 4: Regressions of PPS on fitted and residual components of infor-
mativeness measures; breakouts calculated from insitutional trading and

its classes

The table reports Tobit regression coefliceints for executive compensation contracts’ PPS at US firms over 1993-2004.
For each model, a first-stage regression of stock price informativeness (alternatively measured as idiosyncratic risk
share or PIN) on a measure of institutional trading has been applied as the basis for forming “Fitted” and “Residual”
components of the respective informativeness measure. For Columns (1) and (2), total institutional trading (“Total
IT”) is the first-stage variable. In Columns (3) and (4), dedicated institutional trading by Bushee’s (1989) criteria
(“Dedicated IT”) is the basis variable. In Columns (5) and (6), the first-stage variable is net institutional trading
against retail investors (“Net IT”). In all cases, the first stage regression also includes all control variables from the
second-stage regression. Data is for firm-years satisfying data requirements as in Table 1. All regresors are lagged one
year, except where otherwise noted. Coeflicients on market value (squared) regressors are multipled by one million
(squared). All regressions include industry and year fixed effects (not tabulated). Firm-level cluster robust t-statistics

are listed in parentheses.

) ) ® @ ® ©
Inst. trading to break out Total IT Total IT  Dedicated IT  Dedicated IT Net IT Net IT
fitted & residual informativeness
Fitted Share explained by IT -2.9392 -0.9371 -1.3484
(-5.393) (-2.853) (-2.608)
Residual Share 0.1174 0.0946 0.0976
(3.800) (2.968) (3.113)
Fitted PIN (log) explained by IT -4.3440 -3.1215 -0.8997
(-5.336) (-2.840) (-2.555)
Residual PIN (log) 0.2541 0.1648 0.2103
(3.392) (2.143) (2.816)
Institutional holdings percentage -0.0184 -0.0086 -0.0041 -0.0048 -0.0072 -0.0001
(-4.592) (-3.567) (-1.638) (-1.769) (-1.814) (-0.053)
Institutional holdings concentration 0.7662 0.7585 0.9402 0.9537 0.9504 0.9526
(3.783) (3.566) (4.266) (4.130) (4.343) (4.203)
Market capitalization -161.0448  -187.8313 -73.0903 -143.0445  -90.5591  -64.2784
(-6.531) (-6.286) (-4.758) (-3.605) (-3.966) (-4.841)
Square of market capitalization 1,850.18 1,999.97 835.28 1,525.95 1,032.72 692.43
(6.442) (6.294) (4.584) (3.621) (3.910) (4.914)
Change in market cap 0.9621 53.5783 -0.4896 38.1355 0.3073 11.4151
(0.248) (5.219) (-0.125) (2.798) (0.078) (2.161)
Change in market cap (contemp.) -40.2067 6.0225 -11.0670 5.2193  -16.2291 4.3012
(-4.542) (2.065) (-1.819) (1.780) (-1.964) (1.492)
Tobin’s q -0.4655 -0.1391 -0.2042 -0.1257 -0.2443 -0.0754
(-5.040) (-2.277) (-2.563) (-1.882) (-2.790) (-1.218)
Square of Tobin’s q 0.0336 0.0183 0.0173 0.0162 0.0191 0.0094
(3.582) (2.196) (1.884) (1.793) (2.004) (1.115)
CEO dummy 0.9585 0.9585 0.9512 0.9510 0.9576 0.9575
(24.493) (24.504) (23.917) (23.926)  (24.422)  (24.432)
Constant 14.2653 -2.4359 7.5643 -0.6344 8.8844 3.0091
(7.906) (-1.612) (6.571) (-0.322) (5.402) (3.306)
Observations 29932 29932 29108 29108 29885 29885
Pseudo R-squared 0.0416 0.0414 0.0398 0.0396 0.0400 0.0399
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Table 5: Regressions of accounting opacity measures on institutional trad-

ing
The table reports OLS regression coefficeints for two measures of accounting opacity at US firms over 1993-2004.
For Columns (1), (3) and (5), the dependent variable is the modified Jones inverse accruals quality measure (“AQ
Jones”). For Columns (2), (4) and (6), the dependent variable is the Dechow Dichev inverse accruals quality measure
(“AQ DD”). AQ Jones is entered as a logistic transform, and AQ DD is entered as a log transformation. Data is for
firm-years satisfying data requirements as in Table 1. All regresors are lagged one year, except where otherwise noted.
Coefficients on market value (squared) regressors are multipled by one million (squared). All regressions include
industry and year fixed effects (not tabulated). Firm-level cluster robust t-statistics are listed in parentheses.

M @ ® @ ) ©
Dependent Variable AQ Jones AQ DD  AQ Jones AQ DD AQ Jones AQ DD
Institutional trading -0.5624 -0.2993
(-6.788) (-3.664)
Dedicated institutions’ trading (log) -0.1603 -0.1235
(-1.899) (-2.005)
Institutional trading against retail (log) -0.0817 -0.0434
(-4.540) (-3.163)
Institutional holdings percentage 0.0011 0.0004 -0.0018 -0.0010 -0.0018 -0.0010
(0.937) (0.426) (-1.622) (-0.955) (-1.655) (-1.043)
Market capitalization -12.5961 -32.1178 -8.9356 -30.4405 -10.8729 -31.0449
(-3.081) (-6.725) (-2.135) (-6.301) (-2.621) (-6.504)
Square of market capitalization 127.5911  367.5375 92.4804  353.9187 115.0031  359.2392
(2.310) (5.548) (1.632) (5.260) (2.052) (5.419)
Change in market cap -13.1417 2.5143 -12.2290 0.3559 -10.1896 3.7548
(-2.154) (0.679) (-1.969) (0.095) (-1.647) (0.988)
Change in market cap (contemp.) 12.1833 8.0979 12.7953 8.0614 12.2078 8.1166
(2.315) (2.181) (2.360) (2.096) (2.330) (2.190)
Tobin’s q -0.0348 0.1090 -0.0485 0.1029 -0.0350 0.1098
(-0.777) (2.864) (-1.046) (2.639) (-0.770) (2.861)
Square of Tobin’s ¢ 0.0073 -0.0051 0.0093 -0.0040 0.0081 -0.0048
(1.311) (-1.200) (1.604) (-0.914) (1.426) (-1.103)
Constant -3.2661 -2.4628 -3.3261 -2.4946 -3.5147 -2.5968
(-9.531)  (-11.316) (-8.979)  (-10.763) (-9.318)  (-10.905)
Observations 29587 29932 28770 29108 29544 29885
R-squared 0.099 0.439 0.094 0.427 0.094 0.436
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Table 6: Instrumental variables regressions of PPS on accounting opacity

measures
The table reports maximum likelihood IV Tobit regression coefficeints for executive compensation contracts’ PPS at US

firms over 1993-2004. For Columns (1) and (2), total institutional trading (“Total IT”), along wiith other right hand
side variables, is the instrument for accruals quality. In Columns (3) and (4), the instrument is dedicated institutional
trading by Bushee’s (1989) criteria (“Dedicated IT”). In Columns (5) and (6), the instrument is net institutional
trading against retail investors (“Net IT”). Data is for firm-years satisfying data requirements as in Table 1. All
regresors are lagged one year, except where otherwise noted. Coefficients on market value (squared) regressors are
multipled by one million (squared). All regressions include industry and year fixed effects (not tabulated). Firm-level
cluster robust t-statistics are listed in parentheses.

M @ ® @ ® ©

Intstrumental variable Total IT Total IT  Dedicated IT  Dedicated IT Net IT Net IT
Accruals quality (Jones, logistic) 1.1878 1.8750 0.6241
(4.467) (1.907) (2.487)

Accruals quality (DD, log) 2.5166 2.0350 1.0550

(2.832) (2.094) (2.396)

Institutional holdings percentage 0.0035 0.0012 0.0048 0.0020 0.0029 0.0018

(1.876) (0.428) (1.744) (0.820) (1.918) (1.006)

Institutional holdings concentration 0.6286 -0.5090 0.3572 -0.2171 0.7902 0.3724

(2.570) (-0.756) (0.811) (-0.331) (3.738) (1.109)

Market capitalization -25.4099 26.6215 -22.2085 16.2950  -28.3948 -7.4543

(-4.187) (1.128) (-2.348) (0.662) (-5.863)  (-0.620)

Square of market capitalization 285.0818  -343.1863 255.0302 -221.7717  315.9119 60.0631

(3.567) (-1.177) (2.135) (-0.740) (5.082) (0.405)

Change in market cap 17.4695 -2.7493 23.0744 0.0765 9.2020 -0.6944

(1.903) (-0.287) (1.328) (0.010) (1.445)  (-0.133)

Change in market cap (contemp.) -11.3834 -18.2910 -21.1643 -14.2120 -4.1368 -5.3891

(-1.485) (-1.501) (-1.239) (-1.210) (-0.757)  (-0.865)

Tobin’s q -0.0358 -0.3902 -0.0246 -0.3385 -0.0555 -0.1989

(-0.526) (-2.695) (-0.269) (-2.113) (-0.897)  (-2.375)

Square of Tobin’s q -0.0004 0.0248 -0.0043 0.0225 0.0041 0.0146

(-0.055) (2.071) (-0.364) (1.859) (0.520) (1.719)

CEO dummy 0.9430 0.9555 0.9280 0.9471 0.9466 0.9558

(23.880) (23.835) (22.355) (23.538) (24.071)  (24.394)

Constant 8.8288 12.3825 11.4195 10.8625 6.7663 7.7635

(7.242) (4.224) (3.050) (3.463) (6.372) (5.281)

29587 29932 28770 29108 29544 29885

34



Table 7: Regressions of alternative incentive measures on opacity and in-
formation measures, using institutional trading (IT) for component break-
outs and instruments

The table reports two types of analyses. Columns (1)-(2) report Tobit regression coefficeints for executive compen-
sation contract characteristics at U.S. firms over 1993-2004. For each model, a first-stage regression of stock price
informativeness (alternatively measured as idiosyncratic risk share or PIN) on a measure of institutional trading has
been applied as the basis for forming “Fitted” and “Residual” components of the respective informativeness mea-
sure. Total instiutional trading is the first-stage variable. In all cases, the first stage regression also includes all
control variables from the second-stage regression. Columns (3)-(4) report maximum likelihood IV Tobit regression
coefficeints for executive compensation contract characteristics at US firms over 1993-2004. All regressions include
control variables identical to earlier tables (not tabulated to save space), and also industry and year fixed effects (not
tabulated). All regresors are lagged one year, except where otherwise noted. Firm-level cluster robust t-statistics are
listed in parentheses.

) @ ® @
Estimation method Tobit Tobit IVTobit IVTobit
Institutional trading measure Total IT Total IT
Panel A: Elasticity of pay
Fitted Share explained by IT -1.0564
(-3.710)
Residual Share not explained by IT 0.0142
(0.714)
Fitted PIN (log) explained by IT -1.5263
(-3.632)
Residual PIN (log) not explained by IT -0.1511
(-3.103)
Accruals quality (Jones, logistic) 0.4350
(3.310)
Accruals quality (DD, log) 0.9230
(2.287)
Observations 29478 29478 29143 29478
Pseudo R-squared 0.0554 0.0558
Panel B: Options pay
Fitted Share explained by IT -0.3167
(-4.809)
Residual Share not explained by IT 0.0151
(3.888)
Fitted PIN (log) explained by IT -0.4669
(-4.746)
Residual PIN (log) not explained by IT 0.0263
(5.081)
Accruals quality (Jones, logistic) 0.1269
(4.023)
Accruals quality (DD, log) 0.2610
(2.721)
Observations 29511 29511 29176 29511
Pseudo R-squared 1.491 1.480
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Table 7: continued
M @) ® @
Estimation method Tobit Tobit  IVTobit IVTobit
Institutional trading measure Total IT Total IT
Panel C: Incentive pay
Fitted Share explained by IT -2,632.7
(-6.154)
Residual Share -3.9728
(-0.126)
Fitted PIN (log) explained by IT -3,812.3
(-5.985)
Residual PIN (log) -368.8
(-4.961)
Accruals quality (Jones, logistic) 1,090.6
(4.506)
Accruals quality (DD, log) 2,275.5
(2.860)
Observations 29511 29511 29176 29511
Pseudo R-squared 1.491 1.480
Panel D: Historical measures of delta
Fitted Share explained by IT 1.6813
(1.970)
Residual Share 0.0791
(2.184)
Fitted PIN (log) explained by IT 2.3955
(1.917)
Residual PIN (log) 0.5999
(5.446)
Accruals quality (Jones, logistic) -0.6735
(-1.889)
Accruals quality (DD, log) -1.2665
(-1.662)
Observations 27325 27325 26999 27325

Pseudo R-squared

0.0466 0.0471
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Table 8: Regressions of PPS for CEOs only on opacity and information
measures, using institutional trading (IT) for component breakouts and

instruments
The table reports two types of analyses of pay for performance sensitivity (PPS) for CEOs only for U.S. firms over

1993-2004. Columns (1)-(2) report Tobit regression coefficeints. For each model, a first-stage regression of stock
price informativeness (alternatively measured as idiosyncratic risk share or PIN) on a measure of institutional trading
has been applied as the basis for forming “Fitted” and “Residual” components of the respective informativeness
measure. Total institutional trading is the first-stage variable. In all cases, the first stage regression also includes all
control variables from the second-stage regression. Columns (3)-(4) report maximum likelihood IV Tobit regression
coefficeints. Total institutional trading, along wiith other right hand side variables, is the instrument for accruals
quality. Data is for firm-years satisfying data requirements as in Table 1. All regresors are lagged one year, except
where otherwise noted. All regressions include industry and year fixed effects (not tabulated). Firm-level cluster
robust t-statistics are listed in parentheses.

) @ ® @
Estimation method Tobit Tobit  IVTobit IVTobit
Instrument Total IT Total IT
Fitted Share explained by IT -5.0674
(-4.437)
Residual Share 0.2442
(3.677)
Fitted PIN (log) explained by IT -7.5096
(-4.420)
Residual PIN (log) 0.5545
(3.284)
Accruals quality (Jones, logistic) 2.0889
(3.735)
Accruals quality (DD, log) 4.2060
(2.465)
Observations 5439 5439 5382 5439
Pseudo R-squared 0.0351 0.0350
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Table 9: Regressions of aggregate firm-wide PPS (of all executives to-
gether) on opacity and information measures, using institutional trading

(IT) for component breakouts and instruments

The table reports several analyses of pay for performance sensitivity (PPS) of firm-level aggregate data for all execu-
tives together. In Panel A, Columns (1)-(2) report Tobit regression coefficeints for executive compensation contract
characteristics at US firms over 1993-2004. For each model, a first-stage regression of stock price informativeness (al-
ternatively measured as idiosyncratic risk share or PIN) on a measure of institutional trading has been applied as the
basis for forming “Fitted” and “Residual” components of the respective informativeness measure. Total institutional
trading is the first-stage variable. In all cases, the first stage regression also includes all control variables from the
second-stage regression. Columns (3)-(4) report maximum likelihood IV Tobit regression coefficeints for executive
compensation contract characteristics. Total institutional trading, along wiith other right hand side variables, is the
instrument for accruals quality. For Panel B, Columns (1)-(2) report Fama-Macbeth regression estimates of the same
models as in the matching columns of Panel A. Data is for firm-years satisfying data requirements as in Table 1. All
regresors are lagged one year, except where otherwise noted. All regressions include the same set of control variables
as in previous tables (not tabulated to save space), and also industry and year fixed effects (not tabulated; year only
for Fama Macbeth regressions). Firm-level cluster robust t-statistics are listed in parentheses.

(1) (2) 3) (4)

Instrument/First-stage Total IT Total IT
Panel A: Panel regression
Fitted Share explained by IT -13.7346
(-6.263)
Residual Share 0.4679
(3.745)
Fitted PIN (log) explained by IT -20.3232
(-6.194)
Residual PIN (log) 1.1230
(3.542)
Accruals quality (Jones, logistic) 5.5498
(4.919)
Accruals quality (DD, log) 11.0230
(3.209)
Observations 6407 6407 6333 6407
Pseudo R-squared 0.0354 0.0354
Panel B: Fama Macbeth regression
Fitted Share explained by IT -13.1758
(-9.494)
Residual Share 0.4113
(7.190)
Fitted PIN (log) explained by IT -19.6332
(-10.248)
Residual PIN (log) 1.1263
(4.909)
Observations 6407 6407
R-squared 0.236 0.237
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Table A.1: Variable Definitions

This table provides definitions of the major empirical variables used in this study. Except as noted,
non-compensation variables are measured for the year prior to compensation variables. The main
data source for each variable is listed in parentheses.

Variable

Definition

PPS of compensation contract
Accruals quality (Jones)

Accruals quality (Dechow Dichev)

Institutional trading

Dedicated institutional trading

Bushee (1998). (Thomson 13-f).

Net nstitutional trading
Idiosyncratic risk share
PIN

Institutional holdings percentage

Institutional holdings concentration

Market capitalization

Change in market cap
Tobin’s q
Total pay

Cash pay

the value-impact on the year’s option grants per $1,000 change in shareholder value,
calculated following the method of Yermack (1995) (S&P Execucomp).

the absolute value of discretionary accruals, calculated according to the modified
Jones model as described in Dechow, Sloan and Sweeney (1995) (S&P Compustat).

the standard deviation of residuals from regressions of total current accruals on lead,
contemporaneous, and lagged operating cash flows, calculated according to the
methodology of Rajgopal and Venkatachalam (2008). (S&P Compustat).

the absolute value of the quarterly change in institutional holding, aggregated
over all institutions trading shares in the firm, divided by total shares outstanding
(Thomson 13-f).

the absolute value of the quarterly change in institutional holding, aggregated
over all dedicated institutions trading shares in the firm, divided by total shares,
outstanding where dedicated institutions are defined using the criteria in

the signed value of the quarterly change in institutional holding, aggregated
over all institutions trading shares in the firm, divided by total shares outstanding
(Thomson 13-f).

the logarithm of the ratio of idiosyncratic volatility to total volatility (CRSP).

the Easley, Hvidkjaer and O’Hara (2002) measure of the probability of informed
trading (www.rhsmith.umd.edu/faculty /hvidkjaer).

the percentage of shares held by institutional investors (Thomson 13-f).

the percentage of shares held by the five largest institutional investors, normalized
by total institutional holdings (Thomson 13-f).

the market value of equity, calculated as the product of the number of shares
outstanding and share price, in millions of dollars.

the change in market value of equity of the firm over the prior fiscal year; when
denoted with (), for the current year (S&P Compustat).

the sum of the market value of equity and book value of assets, less book value of
equity and deferred taxes, divided by the book value of assets (S&P Compustat).

the sum of the executive’s salary, bonus, equity grants, and other annual
compensation, in millions of dollars (S&P Execucomp).

the sum of the executive’s yearly cash salary and bonus, in millions of dollars
(S&P Execucomp).
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