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1. Introduction

Healy and Palepu (2001, heresfter, “Review”) provide a broad overview of the
empiricd disclosure literature and ask big-picture questions about: accounting information; the
firmsthat produce it and use it to evaduate their employees; the persons who use this information
in dlocating capitd to firms, and the persons who produce, verify, regulate and interpret this
information. These questions are important, and much research remains to be done before we
can confidently answer them.

Inthisdiscussion, | focus on Review's andysis of the empirica voluntary disclosure
literature for two reasons. Firg, other literature covered by Review is dso covered by other
conference surveys and discussons. More important, the voluntary disclosure literature appears
to offer the greatest opportunity for large increases in our understanding of the role of
accounting information in firm vauation and corporate finance.

Because of its broad perspective, Review does not specify an economic theory of
voluntary disclosure, does not andyze the empiricd literature in detail, and offers few spedfic
suggestions for future research. This discusson atempts to complement Review by usng a
gpecific framework based on the economic theory of the firm. Briefly, this framework assumes
that the relation between disclosure, managers, individud and inditutiona investors, and anayss
is endogenoudy determined by the same forces that shape firms' governance structures and
management incentives. This framework provides the bassfor: (1) a more focused view of the
literature; (2) dternative explanations for some of the results discussed in Review; and (3)

specific suggestions for future research.



| present this framework in Section 2.1, and in Section 2.2 use it to analyze one of
Review’ s hypothesi zed determinants of voluntary disclosure and to suggest an dternative
interpretation of the evidence. Section 2.3 discusses literature on the association between
indtitutiona investors and disclosure, which is not examined in Review. | conclude Section 2 by
briefly reviewing research on the economic consequences of voluntary disclosure with afocus
on identifying needs for future research. Section 3 suggests that research efforts be concentrated
on: (1) better understanding the link between information asymmetry and the cost of capitd; (2)
creeting better measures of the information asymmetry component of the cost of capitd; (3) and
creating better measures of disclosure quality. Section 4 provides a summary and concluson.
2. Discussion
2.1. Disclosure quality, disclosure credibility, and corporate finance theory

Corporate finance theory predicts that shareholders endogenoudy optimize disclosure
policy, corporate governance, and management incentives in order to maximize firm vaue. This
choiceinvolves trading off the reduction in the information asymmetry component of the cost of
capita that results from increased disclosure quality againgt the costs of reduced incentives (e.g.,
Evans and Sridhar, 1996), litigation costs (Skinner, 1994), and proprietary costs (Verrecchia,
1983). Asasgmple example of how this trade-off worksin cross-section, assume that growth
opportunities and the quaity of mandated disclosure are exogenous, and consider whether firms
provide voluntary disclosure to reduce information asymmetry.' For afirm without growth

opportunities, mandated disclosure might be of sufficiently high qudity to produce low

1| follow previous research and define any disclosure above the mandated minimum as “voluntary”
disclosure. For simplicity, | assume that the mandated minimum level of disclosure quality is exogenous.
Review discusses how this minimum may evolve endogenously.



information asymmetry. Because this firm has no need for externd finance and has low litigation,
incentive, and proprietary codts, it has little need for voluntary disclosure. For firmswith high
growth opportunities, mandated disclosure is low qudity and information asymmetry is high.
For these firms, some reduction in information asymmetry through voluntary disclosure is
optimal, and the optimum is determined as a function of the quality of mandated disclosure and a
trade-off of lower capital and litigation costs againgt higher proprietary and incentive costs.
After thisoptima choice, high-growth firms use more voluntary disclosure, but they likely ill
have greater information asymmetry than low-growth firms.
Perfectly credible (or, equivaently, completely unbiased) disclosureis not optimal
because it istoo costly:
... Not dl manageria accounting manipulation will be diminated. It may betoo codly .
.. to diminate dl such manipulation . . . In labor and capita markets characterized by
rationd expectations, managers will not, on average, gain from such manipulation (Watts
and Zimmerman, 1986, p. 205).
The stlatement that it istoo costly to diminate al manipulation means that managers can add
some biasto disclosure a alow persond codt. If it is known that al managers wish to bias
disclosure in the same direction and if disclosure is cogtly, the theory discussed in Review
suggests that a“lemons’ equilibrium can occur in which no firm discloses. However, if
shareholders are uncertain about the direction of managers incentivesto bias disclosure, a

pooling equilibrium occursin which there is disclosure, and some disclosure contains bias (e.g.,

Dye, 1988; Fischer and Verrecchia, 2000).> Accordingly, theory predicts that even though

2 Lang and Lundholm's (2000) study provides an example: Because shareholders do not know which firms
intend to make stock offerings, and because not all firms that make offerings bias their disclosure, some
firms can temporarily increase their stock prices through increased, "hyped" disclosure. However, once the



disclosure contains some bias, in equilibrium it is il credible. Therefore, dl empiricd studies of
disclosure credibility will find disclosure to be credible; interesting sudies explore cross-
sectiond varidion in the biasin disclosure (eg., Lang and Lundholm, 2000).

While the optima disclosure policy dlows some managerid manipulation of disclosure,
it is the governance structure that congtrains the manager to follow the optima palicy (eg.,
Shlefer and Vishny, 1997; Zingdes, 1998). Accordingly, cross-sectiond differencesin firms
disclosure policies result from cross-sectiond differencesin: (1) the optimd disclosure palicy;
and (2) the ability of firms governance to enforce the optimal policy.® In summary, theory
predicts an endogenous relation between information asymmetry, disclosure qudity, manegerid
incentives, and corporate governance.

In contrast, Review uses a broad framework based on the intuition provided by
Akerlof’'s (1970) illugtration of adverse sdlection costs. This framework provides macro-
economic intuition for why lack of disclosureis codtly for firms, for the existence of financid and
information intermediaries, and for why there may be a demand for disclosure regulation. While
this framework confirms our intuition that we livein aworld of partid disclosure, it is not specific
enough to give satifying explanations for cross-sectiond differencesin firms' disclosure policies.
All of the managerid motives for voluntary disclosure described in Review assume that

disclosure policy, corporate governance, and management incentives are exogenous a thetime

offering is announced, the stock price falls dramatically for the firmswith increased disclosure, but very little
for firmswithout unusual disclosure increases.

% That thereis variation in disclosure policies around the optimum means that well-designed cross-sectional
tests can avoid the problem of spurious correlation between disclosure quality and information asymmetry
illustrated above and in sections 2.2 and 2.4 below. For example, if industry membership is the primary
endogenous determinant of an optimal disclosure policy, within-industry variation in disclosure policy can
be considered exogenous in a test of the predicted negative effect of disclosure quality on the cost of
capital (e.g., Botosan, 1997).



amanager makes a disclosure choice. Each of the following three sub-sections examines
different contexts in which this smplifying assumption causes interpretation problems. Section
2.2 uses the more specific theory described above to reinterpret Review' s hypothesized
association between stock compensation and disclosure. Section 2.3 discusses the inter-
relation between andydts, inditutiond investors, and information asymmetry, and Section 2.4
provides a brief dternative view of the evidence on the economic consegquences of voluntary
disclosure.
2.2. Theendogenous relation between disclosure policy and management incentives
Because it does not explicitly recognize endogenous relations, Review does not ways
give athorough and critica evaluation of the research it discusses. | choose to discuss in detall
the following example, because | think that the reader could be mided by the short discussonin
Review of the evidence for the “ stock compensation hypothesis’:
Congstent with this hypothesis, Noe (1999) provides evidence that the incidence of
management forecadts is positively associated with trading by ingdersin the firm's
stock. Aboody and Kasznik (2000) find that firms delay disclosure of good news and
accelerate the release of bad news prior to stock option award periods, consistent with
managers making disclosure decisons to increase stock-based compensation. Miller
and Piotroski (2000) find that managers of firmsin turnaround Stuations are more likely
to provide earnings forecagts if they have higher stock option compensation at risk
(section 3.3.2).
At asuperficid level, Noe's (1999) evidence supports the unsurprising result that managers
follow the law and ether disclose or abgtain from trading. An dternative, more interesting,
interpretation of the evidence in both Noe (1999) and Aboody and Kasznik (2000) is that

managers sdectively time trading and disclosures at the expense of other sockholders. This

interpretation contradicts Review's hypothesis that managers use disclosure to reduce



contracting cogts, athough it is consstent with the theory discussed above that it istoo costly to
eliminate al manageria manipulation. In addition, both Noe (p. 325) and Aboody and Kasznik
(p. 98) are careful to point out that their evidence is condstent with managers acting in
shareholders interests. For example, because the incentives to increase stock-price voldtility
created by an in-the-money option are lower than those created by an at-the-money option
(Lambert, Larcker, and Verrecchia, 1991), firms may wish to issue in-the-money options but
prefer to avoid the accounting cost of such options. To accomplish this objective, they alow
managers to time disclosures.

Miller and Piotroski (2000) find that sample firms with more shares reserved for
options (as a percentage of shares outstanding) make more forecasts.” Because their tests do
not recognize that options use, disclosure quality, and information asymmetry are Smultaneoudy
determined, Miller and Piotroski provide no support for the hypothesis that option
compensation motivates managers to provide more voluntary disclosure. Firms with greater
information asymmetry use more stock and option incentives (Demsetz and Lehn, 1985; Smith
and Watts, 1992; Core and Guay, 1999; Bryan, Hwang, and Lilien, 2000), and greater
information asymmetry is associated with more voluntary disclosure (Lang and Lundholm,
1993). Therefore, as suggested above, we would expect an association between managers
equity incentives and voluntary disclosure, asthey are both associated with information

asymmetry, but this does not mean that options use causes disclosure.

* The percentage of shares reserved for options outstanding and future grants is an extremely weak proxy
for managers’ “stock option compensation at risk.” Managers care about their dollar wealth, not their
percentage ownership. It is well known that managers of larger firms have fewer options as a fraction of
shares outstanding, but the dollar value of these options holdings is much higher than those of small firms



2.3. Therelation between voluntary disclosure, institutional investors, and financial
analysts

Given the focus of Review on the role of intermediaries, it is odd that there isno andysis
of empirica research on the relation between disclosure and ingtitutiond investors.® Hedly,
Hutton, and Palepu (1999) find that increasesin disclosure are associated with increasesin
ingtitutional ownership. Bushee and Noe (2001) confirm this association, but find that increases
in“trangent” inditutiona investors (inditutions that trade aggressively) are associated with
increases in stock price voldility. Assuming that increases in stock price volatility are codlly, this
finding is congstent with the intuition that partid disclosure is optimal, and that too much
disclosure can be as codtly astoo little disclosure.

Tasker (1998) finds that firms with greater andys following and grester indtitutiona
ownership are less likely to have conference cdls, and Bushee, Matsumoto, and Miller (2001)
find that firmswith greater andys following and grester inditutional ownership are lesslikely to
have conference cdls that provide open accessto al investors. This evidence is consistent with
the intuition that informed investors prefer less disclosure, but is also consgtent with the notion
that analysts and indtitutions produce information, and reduce information asymmetry and the
need for conference calls.

Review discusses the endogenous relation between disclosure qudity, information
asymmetry, and financid anaysts explored in Lang and Lundholm (1996). Brennan and

Subramanyam’ s (1995) simultaneous-equations model provides evidence of this endogenous

(Baker and Hall, 1998). Further, options owned by the executives who are likely to make disclosure
decisions constitute asmall fraction of shares reserved for options (Core and Guay, 2001).



relation. One equation shows that the number of analysts reduces information asymmetry
(proxied by the information asymmetry component “1AC” of the bid-asked spread). A second
equation shows that the causdlity aso runsin the opposite direction, that is, reductionsin
information asymmetry increase the number of andysts. Brennan and Subrahmanyam’ s (1995)
predictions are based on atheory rdating information asymmetry to informed trading, and they
test the theory using andysts as a proxy for informed traders. The same theory predicts a
smultaneous rdation between information asymmetry and indtitutiond investors, who are dso
informed.®

The interpretation of any evidence involving buy-sde inditutions or sdl-sde adlydsis
clouded because of the known, but not well understood, endogenous relation between these
two intermediaries (e.g., OBrien and Bhushan, 1990). The imba ance between the small amount
of research on buy-side andysts and the vast amount of research on sell-side andysts suggests
much opportunity for useful future research. Whileit is unclear how one would address such a
broad question as “how effective are financid analysts as information intermediaries?’ (Review,
Table 1), thereis no satisfying answer to this question that does not involve atheory of how the
buy-sde isrelated to the sdl-sde. For example, knowing how indtitutiond investors interpret
andydss forecastsislikey to hep us understand whether andyst optimiam isaddidicd atifact

or whether it is an economically important phenomenon.” Clearly we want to understand how

® Review does mention the theoretical prediction of Diamond and Verrecchia (1991) and Kim and Verrecchia
(1994) that disclosure attracts institutional investors. “In addition, these studies argue that expanded
disclosure and stock liquidity will be associated with increased institutional ownership” (section 3.4.2).

® Brennan and Subrahmanyam ignore this theory, as they use institutional investors as a determinant for the
number of analysts, but not as a determinant of the |AC of the bid-asked spread.

"While Review notes intertemporal differences in levels of analyst optimism, it does not discuss research
that questions whether optimism tells us anything about analysts abilities or incentives. For example,
Abarbanell and Lehavy (2000) suggest that apparent differences in optimism are artifacts of data problems,



well the number of sdll-sde andysts and the number of ingtitutiond investors proxies for the
degree of information asymmetry and the cost of capita, but can we know this without a better
understanding of the joint relaion between sdll-sde anadyss and inditutiond investors?

One way of shedding light on these questions is to examine the extent to which buy-sde
andydgts agree with (or disagree with) the sell-sde’ s recommendations and earnings forecasts.
For example, Krische and Lee (2000) provide indirect evidence that quartitative, “ anomaies-
based" trading firms use an information set that is mostly orthogona to the recommendations of
sdl-9de andydts. An extension of Ali, Durstch, Lev, and Trombley (2000) could provide more
direct evidence on whether return variation associated with changes in ingtitutiond holdingsis
correlated with andysts recommendations. Another way of addressing this question would be
to compare the performance of industry-sector mutua funds to the weighted post-commission
performance of the recommendations of the sell-side analysts who cover these industries (by
extending the method of Barber, Lehavy, McNichols, and Trueman, 2001). Evidencethat the
returns to these sector funds are correlated (uncorrelated) with the returns to the sell-side
andysts recommendations would be congstent with the hypothesis that buy-side anadysts agree
with (disagree with) the sdll-sde' s recommendations. Understanding these corrlations would in
turn shed additiond light on the interrelation between buy-sde inditutions, séll-dde anayds,
disclosure qudity, and information asymmetry.

2.4. Empirical evidence on the consequences of voluntary disclosure

and Gu and Wu (2000) suggest that optimism can be an outcome of a rational and unbiased forecasting
process.



As Review dludesto in section 3.3.2, disclosure qudity isan ex ante commitment or
policy to provide voluntary disclosure over time, and this endogenoudy determined policy
affectsthe leve of information asymmetry. When amanager receives information & a point in
time, the manager may ex post choose to withhold or provide thisinformation in order to
correct mis-vauation (e.g., Healy and Paepu, 1995). If the manager chooses to disclose this
information, this disclosure will change the stock price. However, firms with higher disclosure
qudity withhold less information. Therefore, there are two effects: (1) disclosure qudity, which
isthefirm’songoing ex ante commitment to provide disclosure; and (2) “discretionary”
disclosure, which isan ex post redization of this ex ante commitment.

2.4.1. Discretionary disclosure

Because discretionary disclosure is a particular redlization of afirm’s disclosure policy,
cross-sectiona studies of discretionary disclosure are essentialy equivaent to cross-sectiond
studies of disclosure qudity. Accordingly, if the research design is not careful to control for the
endogenous determinants of disclosure palicy, there isthe potentid for spurious inference about
the discretionary disclosure under study.

As an example, congder the Kasznik and Lev (1995) finding that firms that warn
investors of bad earnings news experience sgnificantly more negative returns per unit of
unexpected earnings than firms that do not warn. This finding suggests that firms are pendized
for disclosing bad news early. Shu (2000) argues that this gpparently puzzling differencein
returns occurs because of afalure to modd firms' disclosure policies. Suppose that firms with
high disclosure qudity have policiesto “disclose bad earnings news early.” Ceteris paribus,

firmswith high disclosure qudity have high earnings qudity, which meansthat their earnings

10



surprises contain more information about future cash flows. Therefore, the market reaction to
the disclosure of earnings information will be higher for firms with higher disclosure qudity. If
firms that warn have higher disclosure qudity, the market reaction per unit of unexpected
earningsis greater, and the Kasznik and Lev finding is not puzzling, but what one would expect.

As a second example, consider Francis, Philbrick and Schipper (FPS, 1994), whom
Review cites as mixed evidence on the litigation cost hypothess. Firmsin the FPS litigation
sample were more likely to pre-announce bad news than firmsin the no litigation sample. This
greater incidence of litigation isinterpreted by Review as evidence that pre-disclosure is
ineffective. However, FPS are careful to point out that thelr litigation sampleis about ten times
larger than the no litigation sample, and subsequent research shows that firm sze isasgnificant
determinant of litigation risk. Therefore, an dternative interpretation is that the FPS evidence is
completdy conggtent with firms optimally using disclosure to minimize litigation costs. Larger
firms expect to be sued more frequently, and their choice to pre-disclose more frequently
lowers the conditiond costs of these suits (Skinner, 1997).
2.4.2. Disclosure quality

Because afirm’s optimal disclosure policy will trade-off its need for alow cost of
capital againgt other codts, ceteris paribus one expects to find a negative relation between
disclosure and the cost of capitd. Asdiscussed in Review, researchers examine how disclosure
affects two separate components of the cost of capitd: (1) liquidity costs such asthe IAC of the
bid-asked spread, which increase trading costs and reduce the net proceeds of a stock offering,
and (2) the equity discount rate. In addition to the endogeneity problems discussed in Review

and discussed above (e.g., the Smultaneous relation between financid andysts and information

11



qudity), two additiond factors complicate this research. First, there are measurement problems
both with the proxies for disclosure quality (discussed by Review) and with the proxiesfor the
cost of capital. These measurement problems both weaken the tests and aso exacerbate the
potentia for endogeneity problems to cause spurious inference. Second, tests of alink between
disclosure quality and the cost of capitd are joint tests of atheory linking disclosure qudity to
information asymmetry and a theory linking information asymmetry to a cost of capital.

For example, the tests in Botosan and Plumlee (2000) are joint tests of the hypothesis
that disclosure qudity affects information asymmetry and the hypothesis that information
asymmetry affects the equity discount rate (proxied by the cost of capita implied by inverting
various dividend discount modds). Assuming that information asymmetry affects discount rates,
such atest can fall to find an association because of unsystemétic error in the proxies for
disclosure quality and the cost of capital. On the other hand, systematic error, such asbiasesin
the andysts disclosure ratings and in the analysts' forecasts on which the cost of capitd are
based, can show evidence of a non-existent relation.

3. Futureresearch

It seemsimportant to create better measures for the information asymmetry component
of the cost of capitd and for disclosure qudity, and these are discussed below in sections 3.2
and 3.3. Firg, however, we must establish whether information asymmetry only affects stock
liquidity or if it o affects equity discount rates. This assessment will point to where disclosure
quaity can have an economicaly important effect on the cost of capitd, where research efforts
should be focused, and how to interpret prior research.

3.1. How doesinformation asymmetry affect the cost of capital?

12



There seems to be consensus both in the theoreticd and empirical market micro-
dructure literature that greater information asymmetry reduces stock liquidity (e.g., Brennan and
Subrahmanyam, 1995; Verrecchia, 2001). However, conference participants noted that
changesin the structure of U.S. stock markets have resulted in bid-asked spreads that are
economically negligible as afraction of most firms stock prices. Therefore, if the IAC of the
bid-asked spread is the only means by which the cost of information asymmetry manifestsitslf,
one would conclude, as do Leuz and Verrecchia (2001), that the U.S. disclosure environment is
dready =0 rich that it would be difficult to find strong disclosure-related effects in broad cross-
sections of U.S. firms?® In this case, the effect of disclosure is likely to be a subtle, second-
order, effect for most U.S. firms, and this effect would only be detected in samples where there
are large changes in disclosure policy such asin Hedly et d. (1999), Lang and Lundholm
(2000), and Leuz and Verrecchia (2001).

On the other hand, if information asymmetry affects expected returns, disclosure choices
can have afirg-order economic effect by reducing information asymmetry and lowering firms
equity discount rates, and this effect would be detected in broad samples. In this case, strong
disclosure-related effects could be found in U.S. return data, and it would be worthwhile to use
more sophisticated measures for the cost of capital and to validate carefully prior resultson U.S.
data before proceeding abroad where ingtitutions and market-making are known to be quite

different.

8 In this case, an additional interpretation suggested by Review is that there is too much disclosure
regulation in the U.S., and that market participants would be willing to accept larger IAC (and larger spreads)
in exchange for firms spending less cash on information production.

13



Recent finance literature shows that three proxies for information asymmetry appear to
explain cross-sectiond returns in excess of the three Fama-French (1992) factors. Brennan and
Subrahmanyam (1996) find that firms with alower IAC of the bid-asked spread have lower
expected returns. In addition, lower information asymmetry is associated with higher volume,
and recent empirica evidence suggests that higher-volume stocks have lower expected returns
(Brennan, Chordia, and Subrahmanyam, 1998; Chordia, and Subrahmanyam, and Anshuman,
2001).° Findly, Eadey, Hvidkjaer, and O'Hara (EHO, 2000) proxy for information asymmetry
using the Eadey, Kiefer, O'Hara, and Paperman (1996) probability of informed trade (PIN)
metric. EHO find that firms with higher PINs have higher excess returns, and interpret this result
as evidence that information risk increases expected returns.

Each of these three proxies for information asymmetry has been shown to be related to
disclosure policy. For example, Leuz and Verrecchia (2001) show that a commitment to
increased disclosure lowers bid-asked spreads and increases volume, and note that Eadey,
Kiefer, O'Hara, and Paperman (1996) show a negative correlation between the PIN metric and
volume. Findly, in research-in-progress, Brown, Finn, and Hillegeist (2000) examine the
association between the PIN metric and disclosure quality as measured by the AIMR scores for
across-section of 200 firmsin 1995. Prdiminary results indicate that there is a Sgnificant

negative correlaion between the two variables.

® Findingsin Brennan, Chordia, and Subrahmanyam suggest that the negative relation between firm size and

expected returns (Fama and French, 1992) can be interpreted as size proxying for liquidity effects. When a
more direct proxy for liquidity, dollar volume, isincluded in aregression of excess returns, it is significantly

negative, and size becomesinsignificant.

14



Even if grong links from various proxies for information asymmetry to expected returns
could be established, there remains the challenge of establishing strong links from disclosure
quality to the information asymmetry proxies. If this can be accomplished, research could then
seek to establish adirect link from disclosure quaity to expected returns. Thiswork would
have the potentid “added benefit of explaining why it is that some accounting data appear to be
informative for asset pricing” (EHO, section 6). However, to answer these questions requires
better understanding of the various proxies for information asymmetry and for disclosure qudlity.
3.2.  Measuring the information asymmetry component of the cost of capital

Thereislittle research guidance as to which of the noisy proxies for the informeation
asymmetry component of the cost of capital are likely to be more accurate. Researchers
indirectly address measurement problems with the cost of capita by repesating their testson
different proxies for the cost of capitd (e.g., Hedy et d., 1999; Leuz and Verrecchia, 2001).
However, because these tests are not independent, it is difficult to assess sgnificance.

Moreover, when one has severd noisy proxies, one can construct a more powerful test
by usng aweighted combination of the proxiesin a sngle regresson, where the weights are
derived in order to diversfy away the measurement error (see Ittner and Larcker, 2001). For
example, condder the hypothess that information asymmetry affects expected returns. One
would expect that the three measures discussed above (the IAC of the bid-asked spread,
volume, and the PIN metric) are noisy proxies for information asymmetry, and that power could
be gained by aggregating the proxiesinto a single measure.

A large sample study could assess the measurement properties of various proxies for

the cost of capital. Corrdation andyss and factor andyss would shed light on the rdative

15



amounts of error in the proxies, and would suggest combinations of proxies that could be
weighted together to create more powerful tests. Because they require the andysis of intra-day
trading data, it is very expensive to compute some proxies such as the PIN metric and the IAC
of the bid-asked spread. Another useful contribution would be to create a*“good enough”
measure for the information asymmetry component of the cost of capitdl. Such a measure
would consist of easily-computed proxies and would be highly correated with the most precise,
but more expensive, measure.

3.3. Measures of disclosure quality

Improved measures of disclosure quality aso need to be developed. The AIMR
discontinued its disclosure rankings in 1997 (after ranking fisca year 1995). There may be
some smdll problems of judgment error in the metrics constructed by Botosan (1997), Lang and
Lundholm (2000), and Miller (1999), but the red problem with these measuresisthat they are
so labor-intensve that they are feasble only for smal samples.

Here, | conjecture that researchers can substantialy lower the cost of computing these
metrics by importing techniques in naturd language processing from fields like computer science,
linguigtics, and atificid intelligence. An example of awidespread natura language processing
technology is the grammar-checking device provided with many word-processing programs.
This device provides information on the frequency of use of the passive tense. Little (1998, pp.
96-98) identifies the passive tense as one of anumber of linguistic devices for hiding meaning
that are examined in the law and linguidtics literature.

These programs also provide other readability statistics, and one would expect to see a

correlation between these readability satistics and the AIMR ratings, which are andysts' ratings
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of written disclosure. It ssems worthwhile to investigate whether more sophigticated naturd
language processing technology could be used to replicate ratings by the AIMR and ratings by
researchers. If this can be accomplished, it would significantly reduce the cost of cregting
disclosure qudity indices from firm reports and press releases. Assuming good voice-
recognition technology, it would be possible to machine-code conference cal disclosure aswell.

Naturd language processing programs could be aso used to create proxies for the
“tone’ of disclosure (Lang and Lundholm, 2000) and proxies for the precision and bias of the
information that is conveyed. Healy and Palepu (1993, 1995, and 2001) emphasize the
important idea that managers communicate with investors. Managers use naturd language for
this communication, and we can advance work in accounting by using research from other fields
to find ways to machine-code the precision of this language and any bias contained init.
4. Conclusion

This paper discusses Review and uses corporate finance theory to expand on and to
provide an dternative andysis of the voluntary disclosure literature. The endogeneity problems
and the measurement error problems that make this literature difficult are dso what make this
literature an especialy promising areafor future research. As discussed above and in Bushman
and Smith (2001), the voluntary disclosure literature is interlinked with the literature on
corporate governance and the literature on management incentives. Each of these literatures has
endogeneity problems, and there is uncertainty and active debate on how to measure
governance qudity (e.g., Bushman, Chen, Engel, and Smith, 2000) and how to measure

incentives (e.g., Core and Guay, 1999).

17



A mgor contribution can be made to the voluntary disclosure literature by establishing
how information asymmetry affects the cost of capitd, and in particular determining whether
information asymmetry affects expected returns. A second contribution can be made by
Ccregting more precise measures of the information asymmetry component of the cost of capitdl.
A fina contribution can be made by using computer technology to lower the cost of computing
disclosure qudity indices. These measures would add power to most disclosure-related
research designs, as well as help address more generd issues of fundamenta interest to
accounting researchers. Specificaly, researchers could employ these measures to shed light on
many of the broader questions proposed in Review.

Potentialy the mogt interesting question for future research isto examine the firm's
smultaneous choice of disclosure quaity, management incentives, and corporate governance
dructure. Bushman et d. (2000) make an important start in this area by documenting that lower
accounting qudity (measured by a returns-earnings correlation) is associated with more costlly
corporate governance mechanisms. Future research can build on these results by examining
whether firms with low accounting qudity improve their disclosure qudity through voluntary
disclosures. Inthis case, one would expect an association between the levd of voluntary
disclosure and the firm’ s level of managerid equity incentives. This association would smply
reflect firms optima choices, and would not provide evidence of a stock compensation

hypothess.
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