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INTRODUCTION AND OVERVIEW

The purpose of this study is to examine the effect of derivatives usage
on the level of asymmetric information regarding a firm's earnings.
Through hedging, managers can reduce the "noise" in earnings con-
tributed by macroeconomic factors such as exchange rates and interest
rates. Noise in this context refers to factors contributing to earnings
that are believed to be outside of managerial control. Thus, by reducing
the impact of these factors, hedging can present shareholders with a
more informative picture of a firm's true earnings capacity and, hence,
the quality of its managers. DeMarzo and Duffie (1995) and Breeden
and Viswanathan (1998) explore this connection between hedging and
asymmetric information using models in which shareholders learn
about the quality of a firm's management by observing the firm's operat-
ing performance. In these models managers enhance the learning
process by hedging those macroeconomic-related risks that are consid-
ered outside their control. Hedging, therefore, reduces the noise con-
tained in earnings and thus increases their usefulness as indicators of
managerial quality. Following this line of reasoning we hypothesize that
the use of derivatives will be associated with lower levels of asymmetric
information.'

An examination of this issue is important, as the mitigation of
asymmetric information through hedging can increase firm value
through a number of channels. By increasing the informativeness of
earnings, managers can ameliorate the adverse selection problem that
contributes to the costliness of external financing. As argued in Froot,
Scharfstein, and Stein (1993), by reducing the dispersion of cash flows,
hedging can reduce a firm's underinvestment problem by increasing the
likelihood that the firm can fund projects through less expensive inter-
nally generated funds. While Froot et al. focus on this direct impact of
hedging on the firm's underinvestment problem, hedging can also pro-
vide a less obvious benefit. In situations where the firm must still draw
upon external financing, a lower level of information asymmetry
increases the likelihood that the firm will obtain these funds at lower
cost.

Similarly, the decreased cash flow volatility resulting from hedging
can also have multiple effects on a firm's exposure to the costs associated

'Brown (2001) provides anecdotal evidence in support of the asymmetric information mitigation
hypothesis. In a clinical examination of the risk practices of a large, multinational Brm, he reports
that its hedging decisions are motivated in part hy attempts to lessen informational asymmetries.
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with financial distress. Hedging lowers the expected cost of financial dis-
tress by reducing the number of states in which a firm may experience
financial distress. In addition, a more accurate picture of the firm's true
profitability provides creditors with better information, which may result
in increased debt capacity and greater tax shields.

Our investigation adds to the extant research on derivatives usage
by examining the effect of derivatives usage on information asymmetry.̂
In doing so, we utilize proxies that are both more directly related
to information asymmetry and less likely to be confounded by other
factors than those used in previous studies of corporate derivatives use.
Drawing upon the analyst forecast literature, we utilize alterna-
tive measures to proxy for asymmetric information regarding a firm's
earnings, including the accuracy and dispersion of analyst earnings
forecasts.

Our principal empirical finding is that there is an inverse relation-
ship between a firm's derivatives use and our measures of information
asymmetry. This relationship is robust across different settings. In cross-
sectional tests, both the use of derivatives and the extent of derivatives
usage are associated with lower contemporaneous measures of asymmet-
ric information. In addition, our measures of asymmetric information
decrease (increase) across time as firms change status from being non-
users (users) of derivatives to users (non-users). Our findings, however,
appear driven primarily by currency derivatives usage and only weakly
extend to usage of interest rate derivatives. We conjecture that there is
inherently less information asymmetry regarding a firm's interest rate
risk exposure than there is regarding its currency risk exposure due to
accounting and reporting conventions.

The paper is organized as follows. In the next section we review and
further develop the various linkages between hedging, firm value, and
asymmetric information. In Section 3 we describe our data. In Section 4
we introduce and describe our proxies for information asymmetry. In
Section 5 we report the empirical results of our examination of both the
contemporaneous and intertemporal relationships between derivatives
usage and asymmetric information. In Section 6 we provide concluding
remarks.

•̂ For analytical purposes, we assume that firms conduct their hedging through the use of derivatives.
While we acknowledge that firms can and do use other techniques to manage risk, an analysis of
these techniques is beyond the scope of this paper. The use of hedging substitutes is discussed in
Nance, Smith, and Smithson (1993) and Geczy, Minton, and Schrand (1997).
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HEDGING, INFORMATION AND FIRM VALUE

The financial economics literature offers a number of rationales for cor-
porate hedging, typically falling into one of two categories. While not
the primary focus of this paper, one category of investigation explores
how hedging adds to firm yalue by reducing the dispersion of operating
cash flows. By doing so, a firm can help alleviate the direct and indirect
costs associated with financial distress, reduce its underinvestment
problem associated with costly external financing, and lower expected
tax liabilities.^

The second category emphasizes the effect of hedging on the infor-
mation environment surrounding the firm. In a perfect market setting
with full information, hedging at the firm level is irrelevant since share-
holders may undertake this activity on their own. In practice, however,
analysts, shareholders and others frequently rely on estimates of earn-
ings and cash flows as inputs for valuation models. Also, earnings and
firm cash flows are summary measures capturing the effects of both
managerial decisions and ability and of exposures to macroeconomic
factors of which shareholders may not be fully informed. Thus, by
hedging, managers can reduce the noise in these measures contributed
by factors outside of management's control, and in turn lessen the
asymmetric information in the market regarding managerial ability and
firm value.

In two studies utilizing this intuition, DeMarzo and Duffie (1995)
and Breeden and Viswanathan (1998) consider settings where managers
have superior knowledge (relative to shareholders) regarding the nature
and extent of a firm's various market exposures, such as exposures to for-
eign exchange, interest rate and commodity price risks. In hoth studies,
managerial choices regarding risk management strategies are useful in
resolving informational frictions between managers and shareholders.

DeMarzo and Duffie (henceforth "DD") model an environment sim-
ilar to that in Holmstrom and Ricart i Costa (1986) wherein exists share-
holder uncertainty regarding managerial quality. Superior managers wish
to resolve this uncertainty in order to take advantage of competitive
short-term labor markets. Shareholders learn about the quality of

'See, for example, the seminal articles of Mayers and Smith (1982), Smith and Stub, (1985), and
Froot et al. (1993). Empirical evidence regarding these various rationales is reported in numerous
studies, including Allayannis and Ofek (2000), Allayannis and Weston (1998), Berkman and
Bradhury (1996), Dolde (1995), Gay and Nam (1998), Geczy et al. (1997), Graham and Rogers
(1999), Howton and Perfect (1998), Tufano (1996), and Smith and Smithson (1993). For a thor-
ough yet compact review of this literature and the accompanying empirical evidence, see Smithson
(1998).
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management and of the firm's projects by observing the firm's perform-
ance (as captured by its earnings). In one of their primary results,
DD finds that "hedging reduces the amount of "noise" and increases
the informational content in the firm's profits" (1995, p. 745). As a
result, it increases the value of the shareholders' option to replace poorly
performing or low quality managers.''

However, the results of DD vary under different disclosure regimes.
Since hedging reduces the variability of profits (and hence of managerial
wages), under a less than full disclosure regime (for example, one similar
to hedge accounting), risk-averse managers choose full hedging as the
equilibrium strategy. However, this result may not hold under a require-
ment of full disclosure of hedging positions (as with the reporting of sep-
arate accounts of hedging activity). In effect, since hedging reduces a
source of noise in earnings and hence makes them a more informative
signal of managerial quality, it could have the consequence of making
managerial wages more variable. DD show that this second effect is to
the detriment of managers and can destroy the equilibrium strategy of
full hedging.

Breeden and Viswanathan (1998; henceforth "BV") model a similar
setting. As in the DD model, there is uncertainty regarding managerial abil-
ity, and managers have superior information regarding the firm's exposure
to various risks. Likewise, superior managers want to reveal their quality in
order to take advantage of future increases in wages. However, in the
absence of hedging, market participants are unable to determine whether
the profits of the firm result from managerial ability or from factors outside
management's control (such as changes in foreign exchange rates or factor
prices). By hedging these factors, superior managers "lock in" firm profits
by eliminating the contribution to profits resulting from extraneous risks.
Hence, earnings become more informative of managerial ability, which is
therefore more quickly revealed to the market.

In their model BV acknowledge that hedging can be costly to
shareholders as it reduces the value of their implicit "equity option"
arising from the presence of risky debt or loan guarantees. Since the
implicit cost is lower for higher quality managers, BV use this intuition
to limit the likelihood of equilibria where lower quality managers pool
with higher quality ones. Given sufficient ability differences between
the two groups, BV thus conclude that hedging costs will give rise to a

''In a related paper, DeManco and Duffie (1991) note that managers have proprietary information
that may he costly to disclose hecause of strategic considerations or merely due to the costs of dis-
semination. They develop a model in which it can be therefore optimal for the firm to hedge on
hehalf of shareholders for purposes of eliminating noise in the firm's dividend stream.
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separating equilibrium in whieh good managers hedge and poor man-
agers do not.^

An additional setting where a reduction in asymmetric information
can benefit firm value is found in Myers and Majluf (1984). Here the
presence of asymmetric information contributes to externally raised
funds being more expensive than internally generated funds.'' That is,
the presence of asymmetric information regarding the earnings capacity
of assets in place induces an adverse selection problem that makes exter-
nal financing more costly than internally generated funds. An underin-
vestment problem can then arise as the firm may forego otherwise prof-
itable projeets. As previously mentioned, Froot et al. (1993) demonstrate
how risk management can increase firm value by redueing the firm's
reliance on costly external financing, and hence mitigate the firm's
underinvestment problem. However, despite risk management activities,
there can be still be insufficient internally generated funds to fund all
positive NPV projects. In these cases, hedging can have the additional
benefit of lowering the cost of external funds.'̂  By reducing the noisiness
of earnings, hedging produces better information about the quality of the
firm and hence reduces the information asymmetry between managers
and investors. Since this reduces the adverse selection problem, hedging
can therefore also result in lower eosts associated with external financing
when it is needed.^

SAMPLE DESCRIPTION

Our initial sample consists of all non-finaneial corporations included in
the 1997 "Database of Users of Derivatives" (the last year of its publi-
cation) published by Swaps Monitor Publieations.^ The Database con-
tains information regarding the incidence and extent of OTC and

'However, BV also show cases where pooling equilibria exist with neither group hedging.
''Asquith and Mullins (1986), for example, provide empirical support along these lines as they doeu-
ment negative share price reactions to industrial firms announcing equity issues.
'Evidence that mitigating information asymmetry can lead to less costly external capital has been
documented in other research contexts. Krishnaswami and Subramaniam (1999) investigate the
benefits that firms receive from the reduction of asymmetric information following spin-offs.
Likewise, Dierkens (1991) finds that the costs associated with seasoned equity issues are positively
associated with the level of asymmetric information.
"This point has been also made in Geczy et al. (1997).
'Swaps Monitor Publications, Inc. is a private company located at 401 Broadway, Suite 610, New
York, NY 10013; telepbone 212-625-9380. Though the firm no longer publishes its annual
"Database of Users of Derivatives," tbe firm continues to serve as a leading industry vendor of
derivatives data including quantitative information on the activities of derivatives dealers, dealer
rankings, and estimates of the size of the global OTC and e.xchange-traded derivatives market.
Further information regarding the services of Swaps Monitor Publications can be found at
swapsmonitor.com.
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exchange-traded derivatives usage by corporations, banks, thrifts, insur-
anee companies, government agencies and other entities in the United
States for fiscal years ending in 1992 through 1996. Swaps Monitor
states that the information in the Database is derived largely from pub-
lic sources including annual reports and regulatory filings. The cover-
age of corporations includes all Fortune 500 and Business Week 1000
firms, all other industrial firms with revenues greater than $500 million
or assets greater than $500 million, and other known derivatives users
regardless of their size. Among other information. Swaps Monitor
reports for each firm the notional amount of interest rate, currency, and
eommodity derivatives, including swaps, forwards, futures, and options.

A firm was included in our initial sample if information regarding its
interest rate or eurreney derivative usage was available in any of the
years 1992 through 1996. Since we examine both the decision to use
derivatives and the extent of derivative usage, we inelude in our sample
all firms in the Database that can be clearly identified as either deriva-
tives users or non-users, regardless of whether the notional amount of
derivatives usage was available. To elarify. Swaps Monitor reports its
information in a number of ways. First, for firms where information
regarding the notional amount of derivatives usage is available, the data-
base lists the notional dollar amount both by instrument (swaps, for-
wards, futures, or options) and by type (i.e., interest rate or foreign eur-
reney derivatives). Seeond, when the notional amounts are not available
but a firm is identified as a known derivatives user, the database assigns
a "—1." Third, the database identifies non-users by assigning either a
"—2" or "0". A "—2" indicates that a firm clearly reported no use of any
derivatives in either its proxy statement or 10-k. A "0" indicates that the
firm is most likely a non-user based on the fact that no reported deriva-
tives information could be found in publie sources.

Table I presents information on the number of firms in our sample
identified as either users or non-users of derivatives in each of the years
1992 through 1996. As shown in the table, our sample has a large num-
ber of firms with derivatives usage varying in both size and instrument
type. Panel (a) reports on firms classified as users if they use any type of
derivatives (either interest rate or currency derivatives), and as non-users
if they use neither type of derivative. The number of users per year ranges
from 333 to 440 firms, while the number of non-users varies from 227 to
356 firms. The panel also includes information on the derivatives usage
for user firms for which actual notional dollar amounts were reported.
The mean notional amount outstanding ranged from $535.5 million to
$722 million with the median ranging from $85.6 million to $97.3
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TABLE I
Descriptive Statistics of Derivative Users and Non-users

Panel (a): Derivatives Usage

Number of Non-users
Number of Users
Notional Amount

No. Firms Reporting
Mean ($mil.)
Median ($mil.)

1992

236
333

301
535.5

85.6

Panel (b): Firm Financial Characteristics

Users
Total Assets ($mil.)
Sales ($mil.)
Debt Ratio
Number of Analysts
Number of Foreign Segments

Non-Users
Total Assets ($mil.)
Sales ($mil.)
Debt Ratio
Number of Analysts
Number of Foreign Segments

Mean

5,311
3,922

0.35
11.63
3.68

2,206
1,960
0.36

10.15
3.46

1993

227
409

368
603.2
80.0

Median

1,336
1,098
0.29

10.00
3.00

855
550
0.32
8.00
3.00

1994

237
440

412
615.5
82.0

Std. Dev.

14,336
8,494
0.26
7.72
0.81

4,386
4,664

0.26
7.43
0.68

1995

356
372

325
722.0

97.3

Minimum

27.3
2.50
0.07
3.00
3.00

12.95
3.78
0.07
3.00
2.00

1996

322
430

397
717.7

80.0

Maximum

222,142
102,847

0.93
31.00

5.00

39,654
43,887

0.92
31.00

5.00

Note. This table provides descriptive information for a sample of all non-financial firms reported in the Swaps Monitor
database, which contains fiscal-year-end derivatives use information for the period 1992-1996. The number of users
includes both firms reporting notional amounts of derivatives (currency and/or interest rate derivatives) and firms indicating
the use of derivatives but reporting no information as to notional amounts. Mean and median notional amounts are in mil-
lions of dollars. Financial characteristics of firms reported in Panel (b) are as of fiscal year end 1996. Statistics for firms' total
assets and sales are in millions of dollars.

million. Panel (b) of Table I presents selected characteristics (such as
total sales, book value of total assets, debt ratios, tbe number of analysts
following the firm, and the number of foreign sales segments) for users
and non-users as of fiscal year-end 1996.

ASYMMETRIC INFORMATION MEASURES

tn this section we describe our proxies for asymmetric information.
Prior studies have used variables such as the extent of analyst following,
the percentage of institutional ownership, and firm size to proxy for the
degree of asymmetric information. Analyst following and institutional
ownership are typically justified as proxies on the basis of these groups'
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privileged access to management information and their superior
information processing and monitoring abilities. The general prediction
of these studies is that the larger the amount of institutional ownership
or analyst following, the smaller the degree of information asymmetry
about the firm and, hence, the lower the incentive for these firms to
hedge."' The empirical evidence provided in this literature has generally
not been supportive of the asymmetric information hypothesis. For
example, Geczy et al. (1997) report results inconsistent with the asym-
metric information hypothesis, finding that users had both a greater per-
centage of institutional ownership and a higher level of analyst following.
Graham and Rogers (1999) similarly report a positive relation between
derivatives usage and institutional ownership. Finally, firm size has been
used as a proxy for asymmetric information, as larger firms are likely to
have less asymmetric information due to higher institutional ownership
and greater analyst following (see Atiase, 1985).

In the following investigation, we employ two alternate measures to
proxy for asymmetric information. While these measures have been used
in other settings, to our knowledge they have not previously been used in
the risk management literature. We acknowledge that there are other
measures to proxy for asymmetric information such as trading volume,
bid-ask spread and analyst following. However, we choose proxies that
are earnings-related so as to be closer to the spirit of the models in
DeMarzo and Duffie (1995) and Breeden and Vishwanathan (1998).

The first measure captures the ability of analysts to accurately
forecast a firm's earnings per share. Consider the following simple
model of earnings: Y, = X, + 0,_, • Z, where Y, represents the firm's
actual earnings in period t, X, is the firms earnings if the firm fully
hedges, Z, is the firm's hedgeable risk which is assumed to be uncorre-
lated with X,, and 6^^^ measures the extent of the firm's hedged posi-
tion." We first assume that the firm's managers have superior knowl-
edge of 0(_| • Z( relative to market participants or outsiders. To the
extent that analysts err in their forecasts of ^^_^ • Z, (and hence of Y,),
and these errors are not symmetrically distributed, then these errors
will result in decreased accuracy in analysts' forecasts. Thus, to the
extent that managers hedge to reduce the exposure of earnings to extra-
neous factors captured by Z,, then the variance of Y, will be lower and
thus Y( will be more reflective of managerial ability. Further, for these

'" Geczy et al. (1997) also conjecture that firms with larger analyst followings have greater incentives
to hedge as a way of minimizing earnings surprises.
"We thank an anonymous reviewer for suggesting this model.
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hedging firms, analysts are now forecasting earnings drawn from a
tighter distrihution. As a result, forecasts of earnings of these firms
should he more accurate.'^

Along these lines, Elton, Gruher, and Gultekin (1984), Christie
(1987), and Atiase and Bamher (1994) note that analyst forecast error
could provide a useful proxy for information asymmetry. They argue that
firms with higher levels of information asymmetry hetween managers
and market participants regarding a firm's cash flows tend to have higher
forecast errors. Following these authors, we calculate analyst forecast
accuracy (denoted hy ACCUR) as the ahsolute value ofthe average earn-
ings forecast error, normalized hy the firm's stock price as follows:'̂

Price
(1)

In equation (1), EPSpQi^ is the mean analyst earnings forecast com-
puted using all available annual earnings forecasts as of the last I/B/E/S
(Institutional Brokers Estimate System) reporting month prior to the
release of the firm's actual earnings per share. EPS^QJ- is the actual annu-
al earnings per share, and Price is the firm's share price as of the month
prior to the forecast month. For a firm-year observation to he included in
our sample, we require that it have a minimum of three analyst forecasts
available. Also, since the revelation of earnings provides information that
affects the share price, we use the share price as of one month prior to
the I/B/E/S report date. For a firm-year ohservation to he included in our
sample, we require that it have a minimum of three analyst forecasts
available. We thus expect ACCUR to be positively related to the level of
asymmetric information, that is, the greater the level of ACCUR, the
higher the extent of asymmetric information.

We next introduce a second measure of information asymmetry that
is hased on the extent of disagreement in analysts' earnings forecasts.
Krishnaswami and Suhramaniam (1999) justify this second measure as a
proxy for information asymmetry by noting that disagreement among
analysts can be driven by the lack of availahle information about
the firm. Similarly, Barry and Brown (1985) model a setting where

'^It should be noted that while hedging results in both decreased information asymmetry and
smoother or less variable earnings, we do not argue that earnings smoothness is associated with
information asymmetry. For an analysis of the relation between earnings smoothness and deriva-
tives usage, see Barton (2001).
'""Since we are concerned with the issue of accuracy rather than "optimism" (e.g., whether the fore-
casts are high or low), we use the absolute value of the error instead of the signed forecast error. We
have in addition normalized by both the actual earnings per share and by the mean forecast of earn-
ings and found no substantive differences in the results to follow.
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disagreement increases when there is more private rather than public
information regarding the firm. We thus calculate analyst dispersion
(denoted as DISPERSE) as the standard deviation of a firm's earnings
per share estimates (EPSj) as of the last I/B/E/S reporting month prior to
the release of the actual earnings per share, normalized hy the firm's
share price as follows:

DISPERSE = ^— (2)
Price

where N is the number of reporting analysts. As in the case of the accu-
racy measure, we expect a positive relation between the dispersion meas-
ures DISPERSE and the level of asymmetric information.

EMPIRICAL TESTS AND RESULTS

We hegin with univariate and multivariate tests of the contemporaneous
association hetween derivatives usage and asymmetric information. In
both settings we conduct separate examinations of firms' overall deriva-
tives usage, their currency derivatives usage, and their interest rate deriv-
atives usage. We also address the effects of both the decision to use
derivatives and the extent of that usage. We follow this with an investiga-
tion of the intertemporal relationship hetween derivatives usage and
asymmetric information. In doing so, we analyze the effects of a change
in the status of derivatives usage on asymmetric information. That is, we
look at firms that changed their status from either non-user to user or
from user to non-user.

Contemporaneous Univariate Tests

Our central hypothesis is that hedging firms will have lower levels of
information asymmetry than will those firms that do not. Table II pres-
ents the results of univariate tests of the differences hetween users and
non-users of derivatives for our two measures of information asymmetry.
Our sample includes all nonfinancial firms for which fiscal year-end
derivatives usage is determinable from the Swaps Monitor datahase over
the period 1992—1996. We hypothesize that users of derivatives will have
lower earnings forecast error as well as a lower dispersion of earnings
forecasts. To test these hypotheses we compute and report t-statistics for
differences in means between the user and non-user groups for each of
the measures ACCUR and DISPERSE.
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TABLE II

Univariate Results Comparing Information Asymmetry Measures

Users Non-users

Difference

Tests

Variables No. Mean Median No. Mean Median t-statistic

Panel (a): Currency and/or Interest Rate Derivatives

ACCUR 1982 0.0041

DISPERSE 1984 0.0029

Panel (b): Currency Derivatives

ACCUR 1165 0.0034
DISPERSE 1166 0.0025

Panel (c): Interest Rate Derivatives

ACCUR 1348 0.0042
DISPERSE 1350 0.0030

0.0014
0.0015

0.0011

0 0012

0.0015

0.0016

1371
1378

2094

2102

2094

2101

0.0049
0.0034

0.0051

0.0035

0.0045

0.0032

0.0018
0.0017

0.0019

0.0019

0.0016

0.0016

-3.17
-3.78

-7.25

-8.34

-1.17

-1.62

Note. This table provides comparisons of measures of information asymmetry for users and non-users of derivatives. The
sample Includes non-financial firms taken from the Swaps Monitor database for the fiscal-year-end period of 1992-1996.
For a firm-year observation to be included in our sample, we require that a firm's fiscal-year end usage of derivatives be
indicated in the Swaps Monitor database and that I/B/E/S reports a minimum of three analyst forecasts of the firm's annual
earnings per share for the fiscal year. ACCUR is a measure of analyst forecast accuracy computed as the absolute value of
the analyst forecast error scaled by the firm's stock price as of one month prior to the forecast where analyst forecast error
is computed as the difference between the average analyst forecast of fiscal year end earnings per share and actual earn-
ings per share. DISPERSE is a measure of the dispersion of analyst forecasts computed as the standard deviation of
forecast of earnings per share scaled by the firm's stock price as of one month prior to the forecast. Statistics reported
include the number of firm-year observations, mean values, median values, and f-statistics for differences in means.
Statistical significance for all test statistics is based on a one-tailed test.
•Significant at the 10% level; and ""significant at the 1% level.

In panel (a) of Table II, firms are classified as users if tbey use eitber
interest rate or currency derivatives (or botb), and as non-users if tbey
use neitber. Tbe results provide strong support for our bypotbeses as tbe
earnings forecasts for user firms are botb more accurate and less dis-
persed tban tbose for non-user firms. Tbe differences in tbe mean levels
of botb measures are statistically significant at the 1% significance level
(one-tailed test).''*

Panels (b) and (c) of Table II repeat tbe tests of panel (a), witb tbe
only difference being tbat tbe user/non-user classification is based solely
on eitber currency derivatives usage or interest rate derivatives usage,
respectively. Tbe results for currency derivatives users in panel (b) are
consistent witb tbose of panel (a), and in fact appear to be even more
pronounced, witb tbe differences in tbe mean levels of tbe two measures
again statistically significant at tbe 1% significance level.

'''To control for outliers possihiy affecting our findings reported in Table I I , we also conducted tests
of differences in median values hy computing Wilcoxon signed-rank z-statistics. The results are
qualitatively similar and are availahle upon request.
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In contrast, the results for interest rate users in panel (c) are much
weaker than are those of currency derivative users. While the mean lev-
els of the two measures appear to be smaller for users than for non-
users, the differences are statistically significant only for the difference
in means for DISPERSE (10% significance level).

In summary, while the univariate results for hoth overall derivatives
use and the use of currency derivatives are strongly supportive of our
hypothesis that hedging through the use of derivatives is associated
with lower levels of information asymmetry, the results for interest rate
derivatives are less compelling. The conflicting results may simply he
due to there heing inherently less information asymmetry to he resolved
pertaining to a firm's exposure to interest rate risk than to its currency
risk.'^ For example, although disclosure rules are somewhat similar for
interest rate and currency derivatives, there can be large differences in
the disclosure of firms' interest rate and currency exposures. Much of
firms' interest rate exposures can he inferred through publicly reported
financial statements and other regulatory filings. In contrast, firms' cur-
rency exposures are often difficult to fully ascertain using publicly avail-
able information. Geographic segment reporting requirements for puh-
lic U.S. multinational firms (see SFAS 14) typically apply to only those
segments contributing 10% or more to consolidated revenues or
income. The usefulness of this data in ascertaining specific currency
exposures is further lessened by the fact that individual country data
are often aggregated and reported on a regional hasis (for example,
Europe or Asia).

Contemporaneous Multivariate Tests

The univariate results in the previous section demonstrate an association
between derivatives usage and decreased levels of information asym-
metry. However, derivative usage may simply be capturing systematic
variations in the firms' financial characteristics (such as firm size or the
level of growth opportunities) that are the true drivers of the level of
information asymmetry faced by the firm. We address this possibility by
extending the analysis of the previous section to a multivariate frame-
work. Therefore, by including control variables for these characteristics
we attempt to ensure that we are capturing the true marginal effect of
derivatives usage on information asymmetry. In the following analysis,

"Along these lines, we note that Allayannis and Ofek (2000) find a strong, negative association
between firms' exchange-rate exposure and their currency derivatives usage, and interpret this result
to suggest that firms use currency derivatives to hedge rather than to speculate.



254 DaDait, Gay, and Nam

we examine two related issues. First, we examine whether the decision to
use derivatives is associated with decreased levels of information asym-
metry. Second, we investigate whether (conditional on the firm using
derivatives) the extent of derivatives usage has further effects on the level
of a firm's informational asymmetry.

Ejfects of the Decision to Use Derivatives

In this section we examine whether derivatives users have less informa-
tion asymmetry on average than do non-users, without regard to the
amount of derivatives used. The common structure of the ordinary least
squares regressions that we employ is as follows:

IAj =/(Derivatives User, Year Dummies, Control Variables) (3)

In the above specification, IA, refers to one of the firm's two information
asymmetry measures (i.e., ACCUR or DISPERSE). Regressions are esti-
mated separately for each of the two measures and utilize all firm-year
ohservations having complete data availahle. "Derivatives User" in the
above specification is a dummy variable used to denote whether a firm is a
derivatives user. The variable is assigned a value of one if the firm reports
the use of a specified type of derivatives, and zero otherwise. Separate
analyses are conducted for firms using (i) currency and/or interest rate
derivatives, (ii) currency derivatives, and (iii) interest rate derivatives.

Control Variables: In each regression specification we include a
common set of control variables. We control for firm size as it can affect
the level of information asymmetry of the firm hut may also be correlated
with derivatives usage hecause of scale economies in the initiation and
conduct of a hedging program. '̂  Larger firms are likely to be more close-
ly followed by the news media in general and the analyst community in
particular. Thus, as a proxy for firm size, we use ASSET, defined as the
firm's book value of total assets.'^

In addition, we control for the variance of a firm's earnings. While
our two analyst-based proxies are intended to capture the extent of asym-
metric information between insiders and outsiders, they are also affected
by the variance in firm's earnings. It is inherently more difficult for ana-
lysts to make forecasts of highly variable earnings, and these forecasts
are also more likely to vary from analyst to analyst. To control for this

'̂ Most prior studies report a report a positive relation between firm size and derivatives usage (see,
e.g., the summary presented in Smithson, 1998). Notable exceptions include studies by Tufano
(1996), Gay and Nam (1998), and Haushalter (2000) that report a negative relation.
"All tests below were repeated using instead the natural logarithm of ASSET, with essentially iden-
tical results.
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effect we include a measure of a firm's earnings stability, EARNSTAB,
calculated by I/B/E/S as the coefficient of variation of the firm's annual
earnings relative to a five-year earnings trend line.'^

As previously discussed, a number of firm characteristics are associ-
ated with derivatives usage, including tax structure, leverage and growth
opportunities. While our focus is not on the determinants of derivatives
usage, but rather on one if its consequences, i.e., the mitigation of infor-
mation asymmetry, two of these factors may be germane to our analysis.
First, firms that are highly leveraged may be more mature firms having
high levels of assets in place and thus more predictable earnings.
Alternatively, these firms could have more variable earnings as a result of
their increased financial leverage. Second, firms whose values are
derived largely from future growth opportunities could have earnings
that are less predictable than firms whose earnings derive primarily from
well established and more predictable lines of business. Alternatively,
high-growth firms could have greater pressures to smooth earnings. To
control for these two factors we include the variables DEBT and
MKTBK. DEBT is defined to be the ratio of a firm's book value of total
debt to the market value of total assets (defined as the market value of
equity plus the book value of debt and preferred) measured as of fiscal
year-end. MKTBK is defined as the ratio of a firm's market value of total
assets to their book value measured as of fiscal year-end.

All financial statement information was obtained from the Standard
and Poor's Compustat databases. Earnings forecast information includ-
ing earnings stability, actual earnings, and stocks prices used for normal-
izing measures were obtained from the I/B/E/S database. Individual firm
and market index returns were obtained from CRSP. Each of the tests
reported below is conducted using all firms having complete data
required for the particular test and again includes all non-financial firms
for which fiscal year-end derivatives usage is determinable from the
Swaps Monitor database over the period 1992-1996.

Yearly Dummies: Because we are pooling firm observations across
multiple years, we include a set of yearly dummy variables to control
for time varying effects. For example, the number and percentage of
firms that are classified as derivatives users varies on a year by year basis
through the time period covered in our investigation. In addition, the
disclosure environment may have changed over time causing a structural

'*To calculate EARNSTAB for each firm, I/B/E/S first computes the standard error from an ordinary
least squares regression of annual earnings on time hased on five years of earnings data. The stan-
dard error is then scaled by the five-year mean of the annual earnings. This procedure is similar to
that used in Kale, Noe, and Ramirez (1991).
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change in the way analysts interpret derivatives information. As one
example, the increased requirements for derivatives disclosure following
the enactment of SFAS 119 may have affected the characteristics of
analysts forecasts. In October 1994, The Financial Accounting
Standards Board (FASB) issued Statement of Financial Accounting
Standards (SFAS) No. 119, "Disclosure about Derivative Financial
Instruments and Fair Value of Financial Instruments." SFAS No. 119
enhanced requirements regarding disclosures of derivative financial
instruments and became effective for financial statements issued for fis-
cal years ending after December 15, 1994. Failure to control for these
potential effects could result in spurious relationships between deriva-
tives usage and information asymmetry measures. Thus, we include a set
of four dummy variables where each is assigned a value of one if a set of
observations is from 1993, 1994, 1995, or 1996 (respectively), and zero
otherwise."

Tables Ilia, Illb, and IIIc report regression results conducted accord-
ing to the model in equation (3) corresponding to each of the three defini-
tions of derivatives users. Within each table, results are reported from two
ordinary least squares regressions corresponding to the two information
asymmetry measures that are employed as dependent variables (ACCUR
and DISPERSE). We hypothesize that the regression coefficient on each
of the user indicator variables will be negative. In Table Ilia, where firms
are classified as users based on any type of derivatives usage, the coeffi-
cients on the dummy variable LJSER in both regressions 1 and 2 are nega-
tive as hypothesized and significant (at the 1% level, one-tailed test).^"
This finding thus provides additional evidence that derivatives usage is
associated with lower levels of information asymmetry.

In Tables Illb and IIIc, we re-estimate the two models with the only
modification being that the usage dummy variable is denoted CURUSER
(for firms using currency derivatives) and as INTUSER (for firms using
interest rate derivatives), respectively. The results in Table Illb are qual-
itatively similar to those reported in Table Ilia. The coefficients on the
dummy variable CURUSER in regressions 1 and 2 are both negative and
significant at the 1% significance level. In addition, in Table IIIc, the
results for users of interest rate derivatives also provide support for our
basic hypothesis with the coefficients on the dummy variable INTUSER
significant at the 5% and 1% levels, respectively. Taken as a whole, the

"As a robustness test for our results reported below, we also re-estimated all regressions for eacb
year separately witbout tbe yearly dummy variables. Tbe results were qualitatively uncbanged.

Significance levels were determined using beteroskedasticity-consistent standard errors following
procedures described in Wbite (1980).
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TABLE Ilia

Regression Results Relating Information Asymmetry Measures to Status of Interest
Rate and Foreign Currency Derivatives Use

(Regression 1) (Regression 2)

Variables Dep. Var. = ACCUR Dep. Var. = DISPERSE

Intercept 6.366 3.789
(8.068)*** (9.085)***

USER -0.774 -0.581
(-2.386)*** (-3.333)***

D93 -0.214 -0.045
(-0.424) (-0.163)

D94 -0.107 -0.307
(-0.217) (-1.176)

D95 -0.108 -0.713
(-2.336)** (-2.919)***

D96 -0.102 0.625
(-2.742)*** (2.474)**

DEBT 4.793 2.612
(5.423)*** (5.423)***

MKTBK -0.149 -0.088
(-1.474) (-1.562)

EARNSTAB 0.055 0.037
(5.963)*** (7.779)***

ASSET -0.231 -0.231
(-2.743)*** (-4.700)***

F-statistic 21.676 26.893
Adj. R^ 0.082 0.101

Note. For a sample of non-financial firms, this table presents results from ordinary least squares regressions of meas-
ures of information asymmetry on firm-specific financial characteristics and the use of interest rate and/or currency deriv-
atives. The sample size for the two regressions is 2,086 firm-year observations from the 1992-1996 period. For a firm-
year observation to be included in our sample, we require that a firm's fiscal-year-end usage of derivatives be indicated in
the Swaps Monitor database, that I/B/E/S report a minimum of three analyst forecasts of the firm's annual earnings per
share for the fiscal year, and that the firm have available complete financial information for the fiscal year as described
below.

The dependent variables are ACCUR (Regression 1) and D/SP£f?SE (Regression 2). ACCUR is a measure of analyst fore-
cast accuracy computed as the absolute value of the analyst forecast error scaled by the firm's stock price as of one month
prior to the forecast where analyst forecast error is computed as the difference between the average analyst forecast of
fiscal year end earnings per share and actual earnings per share. DISPERSE\s a measure of the dispersion of analyst fore-
casts computed as the standard deviation of forecasts of earnings per share scaled by the firm's stock price as of one
month prior to the forecast. ASSET is the book value of the firm's total assets as of fiscal year end. DEBT is the ratio of a
firm's book value of total debt to the market value of its total assets as of fiscal year end. Market value of total assets is
defined as the sum of the book value of total debt, book value of preferred stock, and market value of equity. MKTBK
is the ratio of the firm's market value of total assets to book value of its total assets as of fiscal year end. EARNSTAB is the
firm's earning stability measure, defined as the coefficient of variation of the firm's annual earnings relative to a 5-year earn-
ings trend line. D93, D94, D95, and D96 are dichotomous variables, which take the value 1 if a firm-year observation is from
fiscal year (respectively) 1993, 1994, 1995, or 1996, and 0 otherwise. USER is a dichotomous variable taking the value 1 if
a firm uses any type of interest rate or foreign currency derivatives and 0 otherwise.

All coefficients are multiplied by 1,000. (-statistics are calculated based on White (1980) heteroskedasticity-consistent stan-
dard errors and are reported in parentheses. Statistical significance for all test statistics is based on a two-tailed test with
the exception of that for USER, which is based on a one-tailed test.
"Significant at the 5% level; and '"significant at the 1% level.
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TABLE Illb

Regression Results Relating Information Asymmetry Measures to Status

of Currency Derivatives Use

(Regression 1) (Regression 2)

Variables Dep. Var. = ACCUR Dep. Var. = DISPERSE

Intercept 6,186 3,767
(7,517)"* (8,719)*"

CURUSER -0,932 -0,699
(-3,040)*** (-4,403)***

D93 -0,309 -0,026
(-0,589) (-0,092)

D94 -0,147 -0,262
(-0,287) (-0,980)

D95 -1,090 -0,679
(-2,278)" (-2,718)*"

D96 -1,137 -0,644
(-2,391)" (-2,508)"

DEBT 4.549 2,385
(5,044)*** (4,924)***

MKTBK -0,143 -0,084
(-1.378) (-1,462)

EARNSTAB 0.057 0,037
(5.963)*** (7,372)*"

ASSET -0,515 -0,223
(-5.732)*** (-4,288)***

F-statistic 20,876 25,396
Adj, R^ 0.082 0,098

Note. For a sample of non-financial firms, this table presents results from ordinary least squares regressions of measures
of information asymmetry on firm-specific financial characteristics and the use of currency derivatives. The sample size for
the two regressions is 2,086 firm-year observations from the 1992-1996 period. For a firm-year observation to be included
in our sample, we require that a firm's fiscal-year-end usage of derivatives be indicated in the Swaps Monitor database, that
I/B/E/S report a minimum of three analyst forecasts of the firm's annual earnings per share for the fiscal year, and that the
firm have available complete financial information for the fiscal year as described below.
The dependent variables are ACCUR (Regression 1) and DISPERSE (Regression 2). ACCUR is a measure of analyst fore-
cast accuracy computed as the absolute value of the analyst forecast error scaled by the firm's stock price as of one month
prior to the forecast where analyst forecast error is computed as the difference between the average analyst forecast of
fiscal year end earnings per share and actual earnings per share. DISPERSE is a measure of the dispersion of analyst fore-
casts computed as the standard deviation of forecasts of earnings per share scaled by the firm's stock price as of one
month prior to the forecast. ASSET is the book value of the firm's total assets as of fiscal year end. DEBT is the ratio of a
firm's book value of total debt to the market value of its total assets as of fiscal year end. Market value of total assets is
defined as the sum of the book value of total debt, book value of preferred stock, and market value of equity. MKTBK \s the
ratio of the firm's market value of total assets to book value of its total assets as of fiscal year end. EARNSTAB is the firm's
earning stability measure, defined as the coefficient of variation of the firm's annual earnings relative to a five-year earnings
trend line. D93, D94, D95, and D96 are dichotomous variables, which take the value 1 if a firm-year observation is from
fiscal year (respectively) 1993,1994,1995, or 1996, and 0 otherwise. CURUSER is a dichotomous variable taking the value
1 if a firm uses any type of foreign currency derivative and 0 otherwise.

All coefficients are multiplied by 1,000. f-statistics are calculated based on White (1980) heteroskedasticity-consistent stan-
dard errors and are reported in parentheses. Statistical significance for all test statistics is based on a two-tailed test with
the exception of that for CURUSER, which is based on a one-tailed test,
**Significant at the 5% level; and "'significant at the 1% level.
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TABLE IIIc
Regression Results Relating Information Asymmetry Measures to Status

of Interest Rate Derivatives Use

(Regression 1) (Regression 2)
Variables Dep. Var. = ACCUR Dep. Var. = DISPERSE

Intercept 6,101 3,548
(7,804)*** (8,668)***

INTUSER -0,513 -0,379
(-1,695)** (-2,366)***

D93 -0,161 -0,060
(-0,326) (-0,226)

D94 -0,145 -0,363
(-0,304) (-1,447)

D95 -0,988 -0,639
(-2,178)** (-2,680)***

D96 -0,921 -0,557
(-2,208)** (-2,253)**

DEBT 4,945 2,764
(5,637)*** (5,847)***

MKTBK -0.150 -0,089

(-1,526) (-1,555)

EARNSTAB 0,055 0,037
(6,094)*** (7,803)***

ASSET -0.570 -0,244
(-6,741)*** (-4,919)***

F-statistic 22,256 27,048
Adj, R^ 0,082 0,099

Note, For a sample of non-financial firms, this table presents results from ordinary least squares regressions of measures
of information asymmetry on firm-specific financial characteristics and the use of interest rate derivatives. The sample size
for the two regressions is 2,086 firm-year observations from the 1992-1996 period. For a firm-year observation to be includ-
ed in our sarhple, we require that a firm's fiscal-year-end usage of derivatives be indicated in the Swaps Monitor database,
that I/B/E/S report a minimum of three analyst forecasts of the firm's annual earnings per share for the fiscal year, and that
the firm have available complete financial information for the fiscal year as described below.
The dependent variables are ACCUR (Regression 1) and DISPERSE (Regression 2), ACCUR is a measure of analyst fore-
cast accuracy computed as the absolute value of the analyst forecast error scaled by the firm's stock price as of one month
prior to the forecast where analyst forecast error is computed as the difference between the average analyst forecast of fis-
cal year end earnings per share and actual earnings per share, DISPERSE is a measure of the dispersion of analyst fore-
casts computed as the standard deviation of forecasts of earnings per share scaled by the firm's stock price as of one
month prior to the forecast, /ASSETis the book value of the firm's total assets as of fiscal year end, DEBTis the ratio of a
firm's book value of total debt to the market value of its total assets as of fiscal year end. Market value of total assets is
defined as the sum of the book value of total debt, book value of preferred stock, and market value of equity, MKTBK is the
ratio of the firm's market value of total assets to book value of its total assets as of fiscal year end, EARNSTAB is the firm's
earning stability measure, defined as the coefficient of variation of the firm's annual earnings relative to a five-year earnings
trend line, D93, D94, D95, and D96 are dichotomous variables, which take the value 1 if a firm-year observation is from fis-
cal year (respectively) 1993, 1994, 1995, or 1996, and 0 otherwise, INTUSER is a dichotomous variable taking the value 1
if a firm uses any type of interest rate derivative and 0 othenwise.

All coefficients are multiplied by 1,000, f-statistics are calculated based on White (1980) heteroskedasticity-conslstent stan-
dard errors and are reported in parentheses. Statistical significance for ail test statistics is based on a two-tailed test with
the exception of that for INTUSER, which is based on a one-tailed test.
**Significant at the 5% level; and ***significant at the 1% level.
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above regression results indicate that derivatives usage is associated with
a lower level of information asymmetry.

The results for the control variables were consistent in all specifica-
tions.^' The coefficient on DEBT is positive and significant at the 1%
level in each table, indicating both decreased accuracy and less consen-
sus in forecasts for more highly levered firms. The coefficients on
MKTBK are statistically insignificant. The coefficients on EARNSTAB
are positive and significant (1% level) consistent with the intuition that
analysts have both greater difficulty in forecasting earnings and less con-
sensus in their forecasts for firms having greater volatility of earnings.
Einally, the coefficient on firm size (ASSET) is strongly significant
(1% level) in each regression of each table.

Effects of the Extent of Derivatives Usage

To this point, we have focused on the relationship between the level of
information asymmetry surrounding the firm and its decision to engage
in hedging activities. We now address a related issue: whether, condi-
tional on the firm hedging, the extent of derivatives usage has a further
marginal impact on the firm's information environment. Consistent with
the intuition developed in the analysis of the firm's decision to hedge, we
expect that greater hedging leads to greater reduction in the level of the
firm's information asymmetry.

To capture the extent of a firm's derivatives usage, we introduce two
additional continuous variables: CURDERIV and INTDERIV. CUR-
DERIV is defined as the notional dollar amount of the firm's currency
derivatives holdings as of its fiscal year-end scaled by total foreign sales
for the year. Likewise, INTDERIV is defined as the notional dollar
amount of the firm's interest rate derivatives scaled by its total debt.̂ ^
These two measures proxy for the proportion the firm chooses to hedge
of its exposure to either currency or interest rate risk.

The form of the regression model we utilize is similar to that shown
earlier in equation (3), with the exception that the dichotomous usage
variables are replaced with their continuous extent counterparts. We
hypothesize a negative relationship between each of these variables and
our asymmetric information measures.

^'All regressions were examined for possible multicollinearity using variance inflation factors calcu-
lated as the inverse of (I — R )̂ in a regression of a given independent variable on all remaining vari-
ables. None of the variables exhibited evidence of significant multicollinearity, with all variance
inflation factors less than 3, For a description of the test, see Neter, Wasserman, and Kutner (1990).
•'̂ As a robustness check, the regression models were re-estimated with INTDERIV calculated using
(alternatively) short-term and long-term debt in the denominator. The results were qualitatively
unchanged.
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The results are qualitatively similar whether we estimate our regres-
sions with CURDERIV or INTDERIV included individually as independ-
ent variables or simultaneously. Hence, for brevity, we report only one set
of regression results in wbicb botb CURDERIV and INTDERIV are
simultaneously included as independent variables. Tbese results are pre-
sented in Table IV and provide furtber support for tbe asymmetric infor-
mation bypotbesis, but mainly as it applies to tbe usage of currency
derivatives. For usage of interest rate derivatives, tbougb tbe coefficients
on INTDERIV are negative as bypotbesized, statistical significance is
found only in regression 2 and at tbe 10% level (one-tailed test).
However, tbere is a strong and statistically significant negative relation-
sbip between tbe extent of foreign exebange risk bedged and botb tbe
accuracy (ACCUR) and dispersion (DISPERSE) of analysts' forecasts.
Tbe coefficients on CURDERIV in tbe two regressions are negative and
statistically significant at tbe 5% and 1% levels (one-tailed test), respec-
tively. Tberefore, it appears tbat a firm's level of information asymmetry
is affected not only by tbe decision to engage in tbe management of cur-
rency risk, but also by tbe extent of its currency bedging activity. As for
interest rate derivatives usage, a firm's level of information asymmetry
appears also affected by tbe decision to use interest rate derivatives, but
is not strongly affected by tbe extent of usage.

Intertemporal Tests

In tbe previous tests we found evidence tbat derivatives usage is contem-
poraneously associated witb lower levels of information asymmetry.
However, our results could merely be reflective of tbe endogeneity prob-
lem discussed in Cuay (1999). We address tbis possibility in two ways.
First, we bave repeated eacb of tbe cross-sectional regressions using
lagged values of tbe independent variables. Tbe results are qualitatively
similar to tbose reported and are available from tbe autbors upon
request.^^ However, since a firm's decision to use derivatives is likely to
be stable across time, tbe derivatives rigbt-band side indicator variable is
potentially bigbly autocorrelated. Hence we conduct an additional test in
wbicb we examine tbe relationsbip between cbanges in derivatives usage
status and asymmetric information over time. Specifically, we analyze a

•̂'As an additional test we examine the relationship hetween derivatives usage and information asym-
metry in a structural equation framework in which we simultaneously model derivatives usage as a
function of information asymmetry and vice versa [see Geczy et al. (1997) and Graham and Rogers
(1999)]. In each specifications the coefficients on the asymmetric information variables were gener-
ally negative and typically statistically insignificant. Results are available upon request.
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TABLE IV

Regression Results Relating Information Asymmetry to the Extent of Interest Rate
and Currency Derivative Usage

(Regression 1) (Regression 2)
Variables Dep. Var. = ACCUR Dep. Var. = DISPERSE

Intercept 5,967 3,984
(6,512)*** (8,089)***

INTDERIV -0,273 -0,118
(-0,492) (-1,844)*

CURDERIV -0,359 -0,487
(-2,011)** (-3,755)***

D93 -0,167 -0,465
(-0,269) (-1,450)

D94 -0,414 -0,678
(-0,720) (-2,213)**

D95 -0,693 -0,934
(-1,228) (-3,261)***

D96 -0,905 -0,919
(-1,677)* (-3,109)***

DEBT 3,122 1,458
(2,715)*** (2,410)**

MKTBK -0,176 -0,131
(-1,537) (-2,074)**

EARNSTAB 0,062 0,041
(5,188)*** (6,956)***

ASSET -0,502 -0,223
(-4,994)*** (-4,015)***

F-statistic 11,226 17,525
Adj, fl2 0,074 0,115

Note, For a sample of non-financial firms, this table presents results from ordinary least squares regressions of measures of
information asymmetry on firm-specific financial characteristics and the extent of their interest rate and currency derivatives
usage. The sample size for both regressions is 1,273 firm-year observations taken from the 1992-1996 period. For a firm-year
observation to be included in our sample, we require that the extent of a firm's fiscal-year-end usage of derivatives be indicat-
ed in the Swaps Monitor database, that I/B/E/S report a minimum of three analyst forecasts of the firm's annual earnings per
share for the fiscal year, and that the firm have available complete financial information for the fiscal year as described below.
The dependent variables are ACCUR (Regression 1) and DISPERSE (Regression 2), ACCUR is a measure of analyst fore-
cast accuracy computed as the absolute value ot the analyst forecast error scaled by the firm's stock price as of one month
prior to the forecast where analyst forecast error is computed as the difference between the average analyst forecast of fiscal
year end earnings per share and actual earnings per share, DISPERSE is a measure of the dispersion of analyst forecasts
computed as the standard deviation of forecasts of earnings per share scaled by the tirm's stock price as of one month prior to
the forecast, ASSETis the book value of the firm's total assets as of fiscal year end, DEBTis the ratio of a firm's book value of
total debt to the market value of its total assets as ot fiscal year end. Market value of total assets is defined as the sum of the
book value of total debt, book value of preferred stock, and market value of equity, MKTBK\s the ratio of the firm's market value
of total assets to book value of its total assets as of fiscal year end. EARNSTABis the firm's earning stability measure, defined
as the coefficient of variation of the firm's annual earnings relative to a five-year earnings trend line, D93, D94, D95, and D96
are dichotomous variables, which take the value 1 if a firm-year observation is from fiscal year 1993, 1994, 1995, or 1996,
respectively and 0 otherwise, CURDERIV\s the ratio of a firm's notional amount of foreign currency derivatives to the firm's
total foreign sales, INTDERIV\s the ratio of a firm's notional amount of interest rate derivatives to the firm's total debt.
All coefficients are multiplied by 1,000, (-statistics are calculated based on White (1980) heteroskedasticity-consistent stan-
dard errors and are reported in parentheses. Statistical significance for all test statistics is based on a two-tailed test with
the exception ot that for INTDERIV and CURDERIV, which are based on a one-tailed test.
*Significant at the 10% level; **significant at the 5% level; and ***significant at the 1% level.
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sample of firms that changed their status from a non-user of derivatives
in a given year to a user in the subsequent year. We similarly identify a
sample of firms that switched from a user to non-user status in succes-
sive years. If derivatives usage is inversely related to information asym-
metry, we hypothesize that a change in status from non-user to user
(user to non-user) will be associated with a decrease (increase) in both
the analyst accuracy and dispersion measures.

Table V reports the results of our analysis again performed for each
of our three classes of derivatives type. Viewed as a whole, the results are
highly supportive of the hypothesis that derivatives usage is associated
with lower levels of information asymmetry. In panel (a), we see that for
firms switching from user to non-user status, there is, as predicted, a sig-
nificant increase in the analyst-forecast error (DACCUR) as well as a

TABLE V

Means Tests of the Effect of a Change in Derivatives Use Status on the Change
in Asymmetric Information

Variables No.

Change in

User to Non-User

Mean t-stat.

Panel (a): Currency and/or Interest Rate Derivatives

DACCUR 351
DDISPERSE 354

0.00081
0.00059

Panel (b): Currency Derivatives

DACCUR 246
DDISPERSE 248

Panel (c): Interest Rate

DACCUR 327
DDISPERSE 329

0.00138
0.00101

Derivatives

0.00106
0.00067

1.556*
2.355***

2.111**
3.202***

1.948**
2.420***

Status

No.

362
364

246
248

329
330

Non-User to

Mean

-0.00098
-0.00075

-0.00070
-0.00070

-0.00160
-0.00019

User

t-stat.

-2.038**
-3.006***

-1.151
-2.138**

-0.308
-0.751

Difference
in Means

t-statistic

2.527***
3.791***

2.328***
3.759***

1.626*
2.288**

Note. This table reports changes in the means of various measures of information asymmetry resulting from firms chang-
ing their derivatives use status from either user to non-user or non-user to user. The sample includes ail non-financial firms
listed in the Swaps Monitor database for fiscal year-ends 1992 through 1996 that changed status from one year to the next.
DACCUR is the change in analyst forecast accuracy computed as the year-to-year change in the absolute value of the ana-
lyst forecast error (computed as the difference between the average anaiyst forecast of fiscal year end earnings per share
and actual earnings per share), all scaled by the firm's stock price as of one month prior to the forecast. Firms were required
to have a minimum of three analyst forecasts of annual earnings per share for the fiscal year as reported by I/B/E/S. DOIS-
PERSE is the change in the dispersion of analyst forecasts, defined as the year-to-year change in the absoiute value of the
analyst forecast error (computed as the difference between the average anaiyst forecast of fiscai year end earnings and
actual earnings) scaled by the firm's stock price as of one month prior to the forecast.

Statistics reported include the number of observations, mean values, (-statistics based on the null hypothesis that the
mean change for a sub-group equals zero, and (-statistics based on the null hypothesis that the mean changes between
sub-groups are equai. Statistical significance for all test statistics is based on a one-taiied test.
•Significant at the 10% level; **significant at the 5% level; and '"significant at the 1% level.
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significant increase in the dispersion measure (DDISPRESE) at the 10%
and 1% levels, respectively (one-tailed test).^''Also, firms switching from
a non-user to user status exhihit a significant drop in hoth the analyst
forecast error and dispersion measures (5% and \% significance levels,
respectively, one-tailed test).

For the corresponding analysis of currency derivative users in
panel (b), the results are similar to those in panel (a). Firms switching
from user to non-user status experienced a significant increase in hoth
their earnings forecast error and dispersion, while those switching from
non-user to user experienced a decline. However, the decline was only
significant for the dispersion measure. Finally, in panel (c) for interest
rate derivatives, we find some evidence supportive of the hasic hypoth-
esis, at least for firms switching from user to non-user status.

CONCLUSION

The literature on corporate hedging has shown that mitigation of a firm's
underinvestment prohlem and reduction of the expected costs of finan-
cial distress are potentially important rationales for a firm's risk manage-
ment activities. Using insights taken from DeMarzo and Duffie (1995)
and Breeden and Viswanathan (1998), we have explored an additional
henefit of hedging—its impact on asymmetric information regarding a
firm's earnings. Through hedging, managers can reduce the noisiness of
earnings contrihuted hy macroeconomic factors such as exchange rates
and interest rates. Thus, market participants are presented with a more
informative picture of hoth a firm's true earnings capacity and the ahili-
ties of its managers.

We investigate this hypothesis hy examining the effect of the use of
currency and interest rate derivatives on the extent of information asym-
metry facing the firm. Our results are supportive of the hypothesis that
derivatives usage is associated with reductions in the level of information
asymmetry hetween managers of the firm and outsiders. Specifically,
hoth the accuracy and consensus in analysts' earnings forecasts are
higher for firms that use derivatives than for those that do not. These
reductions in information asymmetry are related not only to the decision
to use derivatives, hut also to the extent of the firm's exposure to curren-
cy and interest rate risk that it chooses to hedge. The effects appear to he
driven mainly hy currency derivatives usage and, to a much lessor extent,
hy the use of interest rate derivatives.

^•'In addition to the means tests reported in Table V, we also conducted tests of differences in medi-
an values by computing Wilcoxon signed-rank 2-statistics and found similar results.
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Finally, we conjecture that while derivatives usage is associated
with lower information asymmetry, it is unlikely that managers would
view derivatives as a primary tool for managing information asymmetry.
Managers have a variety of other options for doing so that come with-
out the costs or risks associated with engaging in a program of deriva-
tives usage. Examples include changing the firm's financial disclosure
policy, placing increased emphasis on the firm's investor relations
department and more aggressively engaging the financial analyst com-
munity. Given these alternative means of managing information asym-
metry, it is questionable whether derivatives usage would he driven
mainly by the desire to manage asymmetric information. Still, our
results are consistent with the notion that regardless of the reasons for
a firm to use derivatives, this usage will have the effect of lowering the
firm's information asymmetry.
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