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Introduction

This study, using a sample of 704 firm year observations for 91
petroleum companies, finds that the disclosure requirements under SFAS 133
are informative about hedging effectiveness.! Firms are motivated to
designate derivatives for hedging because these derivatives receive
preferential accounting treatment under SFAS 133.2 However, designated
derivatives are required to have a high correlation between the derivative
payoffs and the changes in prices of the underlying asset. Further hedging
ineffectiveness must be disclosed for derivatives designated for hedging,
under SFAS 133.> Because of the required disclosures, firms may be
discouraged from using hedge accounting, especially if they are selectively
speculating. The study expects that a petroleum firm, which designates their
derivatives for hedging under SFAS 133, would more than likely have the
intent to use derivatives for hedging and managing risk, as opposed to

1 Statement of Financial Accounting Standard No. 133 (SFAS 133), Accounting for
Derivative Instruments and Hedging Activities (implemented in 2001), requires that
the gains and losses, and the fair values for all derivatives be reported in the
financial statements. International Accounting Standard (IAS) 39, Financial
Instruments: Recognition and Measurement, has similar reporting and disclosure
requirements as SFAS 133.

The unrealized gains and losses on the derivatives resulting from fair value
reporting are permitted to be offset, on the income statement, by the losses and gains
of the hedged asset, thereby reducing earnings volatility.

3 An initial test for derivative hedging effectiveness and periodic effectiveness tests
are required, under SFAS 133, to determine the continuing effectiveness of
designated derivatives. A derivative is not permitted to be designated for hedging,
or may be required to be reclassified, under SFAS 133, for example, when the
derivative payofTs for certain types of derivatives, such as options, do not correlate
well with the changes in prices of the underlying assets. Commodity designated
derivatives must also be reclassified as ineffective, for example, when actual
production falls short of the hedged amount causing the commodity designated
derivatives to become ineffective, under SFAS 133.

8/
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selective speculation (Melumad et al. 1999).# The study also expects that
firms which are successful in managing price risk (i.e., effectively hedging)
should exhibit lower cash flow volatility (Froot et al. 1993).°

Derivatives which have not been designated for hedging and hedge
accounting must be disclosed separately. The intent and effectiveness of non-
designated derivative use may be less transparent than designated derivatives
because SFAS 133 does not require the reason for non-use of hedge
accounting to be disclosed.® The current study suggests that derivative users
may be more likely not to designate derivatives for hedging and hedge
accounting, and the associated increased disclosure, if their intent is to use
hedging instruments selectively or take active positions (Melumad’s et al.
1999; Glaum and Klocker 2011).7 Thus, the impact of non-designation of
derivatives and reduced cash flow volatility on firm value is expected to be
less predictable. Non-designated derivatives include those which were not
elected to be designated by the derivative user (but may otherwise qualify for
designation), hedging instruments which did not pass the required
effectiveness test under SFAS 133, and derivatives intended for selective
speculation.

This study adds insight into the impact of derivative reporting rules on
informativeness of disclosure requirements, decisions regarding the intent of
derivative use, and contributes to the literature on hedging effectiveness.
Study results suggest that cross-sectional differences in derivative
designation, under SFAS 133, and differences in cash flow volatilities have

4 A theoretical model developed by Melumad et al. (1999) suggests that the use of
derivatives designated for hedge accounting results in a higher degree of
transparency, and thus promotes optimal hedging.

3 Froot et al. (1993) developed a theoretical model which shows that financial
hedging should reduce the volatility of internal cash flows and thus increase a firm’s
ability to invest in available profitable projects.

6 Under SFAS 133, for derivatives not designated for hedge accounting, the only
reporting requirement is that gains and losses must be included in ordinary income,
and the fair values must be reported on the balance sheet. Although firms are
required to disclose derivatives which are not designated for hedge accounting,
there is no required test which proves the intent (i.e. hedge vs. speculative) of non-
designated derivatives. Further, firms are not required to report effectiveness nor
ineffectiveness for non-qualifying derivatives under SFAS 133. Effectiveness and
ineffectiveness must be disclosed for designated derivatives.

7 Brown et al. (2006) and Adam and Fernando (2006) suggest that active hedging
positions are not associated with higher profitability.
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implications for the intent of derivative use, hedging effectiveness, firm
value, and oil and gas price sensitivity. If derivative designation under SFAS
133 is informative about intent and hedging effectiveness, then one would
expect that intent and hedging effectiveness would be associated with higher
firm value and lower risk exposure. The study hypothesizes that the intent to
hedge (derivatives designation, versus non-designation, for hedging under
SFAS 133), combined with hedging effectiveness (lower than predicted cash
flow volatility), is associated with higher firm value and lower stock price
sensitivity for this sample of petroleum firms. The results of the study suggest
that the disclosure requirements result in greater informativeness for
designated derivatives than for non-designated derivatives.

Contribution to Literature
Hedging Designation under SFAS 133 and Intent of Derivative Use

Since the implementation of SFAS 133 in 2001, there have been no
studies which empirically examine cross-sectional firm differences in
derivative designation, and the implications of this, for intent of derivative
use and hedging effectiveness. The findings of this study have implications
for the informativeness of the disclosure requirements of SFAS 133.
Consistent with Liu et al. (2011), Zhang (2009), Glaum and Klocker (2011),
Lins et al. (2011), Demarzo and Duffie (1995), and Marshall and Weetman
(2007), the current study suggests that the disclosure requirements for
derivative use can impact decisions regarding how the derivatives will be
used. In contrast with these studies, this study is the first to empirically
differentiate between designated versus non-designated derivative use for
each sample observation and examine the implications by cross-section for
firm value and risk exposure. The study provides significant evidence that
designated derivative use is an indicator of intent to hedge and reduced cash
flow volatility is an indicator of hedging effectiveness.

Zhang (2009) examines changes in derivative use, risk exposure, and
hedging effectiveness, after SFAS 133, using a broad sample of 225 non-
financial firms.® He finds, collectively, that hedging firms engaged in more

8 Zhang (2009) suggests that decisions regarding the amount and purpose of
derivative use are affected by increased transparency, under SFAS 133. However
Zhang (2009) does not examine the implications for transparency, intent and
hedging effectiveness of designated versus non-designated derivative use.
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conservative use of derivatives after the implementation of SFAS 133.°
Zhang’s (2009) sample includes firms which initiated a derivative program
during the period 1996 to 1999 and then collectively examines differences in
risk exposure for the initial time period and a four-year period, using
averages, after the implementation of SFAS 133.1° Liu et al. (2011) examine
the gains and losses from hedging ineffectiveness for users of hedge
accounting and find that the hedging ineffectiveness measure for users of
hedge accounting, under SFAS 133, is useful in evaluating a firm’s risk
management activities. This study is different from Liu et al. (2011), because
it examines the overall impact of derivative designation, whereas Liu et al.
(2011) examine only the reported ineffectiveness measure.

In international surveys, Lins et al. (2011); and Glaum and Klocker
(2011) conclude that a significant number of firms do not choose optimal
hedging because of the required disclosures under SFAS 133. Demarzo and
Duffie (1995) developed a model which supports the contention that
managers choose a hedging policy based on required accounting disclosures
versus effective hedging. Marshall and Weetman (2007) find that when given
the choice, managers would choose not to disclose their risk strategies.

Hedging Effectiveness and Firm Value

In contrast with previous cross-sectional empirical studies on the
association between hedging and firm value, the current study is the first to
examine derivative designation under SFAS 133 and cash flow volatility as
implications for intent of derivative use, hedging success, and firm value. Jin
and Jorion (2006) use a hedging delta to measure hedging intent and do not
find that commodity derivative use has any impact on firm value.!! Jin and
Jorion (2006), however, do not differentiate between designated versus non-
designated derivatives and do not examine cash flow volatility as indicators
of intent to hedge or hedging effectiveness.

Other previous empirical studies (Nance et al. 1993; Allayannis and Ofek
2001, Allayannis and Weston 2001; Carter et al. 2006; and Choi et al. 2013)
which have examined the impact of derivative use on firm value have,

 Zhang (2009) does not differentiate derivative designation versus non-designation
but examines hedging firms collectively.

10 Risk exposure is measured as the stock price sensitivity to changes in commodity
prices, interest rates, and foreign exchange rates in Zhang (2009).

' The hedging delta used by Jin and Jorion (2006) is computed as the net short
position of volume hedged divided by the total actual production of oil and gas.
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primarily, used a dummy variable, where a value of “1” indicates hedging
(i.e., derivative use).'? The results of these studies are mixed. Allayannis and
Ofek (2001) find results that suggest that firms with more growth
opportunities use hedging more and may benefit more from derivative use.
Nance et al. (1993) finds an association between hedging use and higher
research and development. Choi et al. (2013) find that financial hedging is
more likely to increase firm value for firms which exhibit both information
asymmetries and growth opportunities. Neither Allayannis and Weston
(2001) nor Carter et al. (2006) find any association between hedging and firm
value.

Data, Hypotheses, and Research Design

All firm year observations for all oil and gas firms with an SIC code of
1311 (265 active firms) during the study period 2003 through 2011 were
obtained from the Compustat database.”” The study excludes 2002
observations, since it was the first year for the required reporting under SFAS
133. 2002 is considered a transitional year (see Table 1A). The purpose of the
study is to examine the informativeness of disclosure requirements for
designated derivatives, under SFAS 133. To achieve this goal, the study
compares three sub-samples: (1) firms which use oil and gas price derivatives
but do not use hedge accounting, (2) firms which use oil and gas price
derivatives and apply hedge accounting, and (3) firms which do not use oil
and gas price derivatives. To achieve a better focus on the impact of
disclosure requirements, only commodity derivatives and the associated risk
exposure are examined.'* This is consistent with prior research. To make an
accurate comparison of these three sub-samples, the sample construction
strives to include all firms which are likely to use derivatives and hedge
accounting.

12 These previous studies do not examine derivative designation under SFAS 133 nor
cash flow volatility differences.

'3 The data set used in this study was also used in Beneda (2016).

'4 Foreign firms are indicated by less than 50% U.S. ownership and are permitted to
use their home country’s accounting standards and file a 6-K, instead of a 10-K.
According to the Securitics and Exchange Commission, “Foreign private issuers
may present financial statements pursuant to U.S. generally accepted accounting
principles (GAAP), International Financial Reporting Standards (IFRS) as issued
by the International Accounting Standards Board (IASB) or home country
accounting standards. See htips://www.sec.gov/divisions/corpfin/internatl/foreign-
private-issuers-overview,shtml#111B.
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To determine the use of derivatives and/or hedge accounting, a key word
search was performed on the 10-K financial statements for all firm year
observations, which have related 10-K’s filed, using the web site
http://sec.gov. The key words used in each search to obtain information about
derivative use include: derivative, designated, non-designated, qualifying,
non-qualifying, fair value hedge, hedging, and risk management.

Consistent with Jin and Jorion (2006) and Choi et al. (2013), 25 foreign
firms which filed 6-K’s during the sample period were deleted. Foreign firms
are excluded from the sample because the required disclosures of foreign
firms (filing of 6-Ks) do not give enough detailed information to determine:
(1) if firms are using derivatives and (2) using designated versus non-
designated derivatives.” Also excluded from the current study’s sample
were: (1) firms not found on sec.gov, (2) firms which had not filed any reports
on sec.gov, and (3) firms which had filed reports but not during the sample
period (2003 through 2011). See Table 1A for sample construction.'®

Five years of 10-K’s, obtained from http:/sec.govhttp://sec.gov are
required to determine the consistent use of derivatives and hedge accounting.
Also, firms which have fewer than five filings may be unlikely contenders for
derivative use or hedge accounting. It was noted that many of these firms
were very small, making them unlikely users of derivatives (Glaum and
Klocker 2011 and Lins et al. 2011). The average total assets (af) from
Compustat was $350.6 miilion for firms with fewer than five years of 10-K
filings versus $11,236 million for the final study sample. Further, many of
these firms started filing during the sample period, which also may make them
unlikely contenders, since the use of hedge accounting would only complicate
their new reporting requirements. Many of the deleted firms stopped
reporting during the sample period which indicates their status was revoked,
or they merged or were acquired.

15 No firms in the current study sample filed S-1°s because very few firms now qualify
for small firm status per Securities and Exchange Commission reporting
requirements. S-1 reporting requirements are insufticient to observe derivative use
and Jin and Jorion (2006) deleted small firms which filed S-1’s from their sample.
See https//www.sec.gov/info/smallbus/secg/smrepcosysguid.pdf.

16 Jin and Jorion (2006) deleted small firms which filed S-1°s from their sample
because the disclosure requirements for S-1 reports are insufficient to observe
derivative use. SEC reporting requirements for S-1 reports are insufficient to
observe derivative use. SE reporting requirements have become stricter for small
firms. As a result no firms in the current study sample filed S-1’s. See
https://www.sec.gov/info/smallbus/secg/smrepcosysguid.pdf,
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Derivative use of the deleted firms (firms having fewer than five users of
10-K’s) was further analyzed to provide evidence that the firms were unlikely
to use derivatives and were correctly excluded from the sample. These deleted
firms (firms with fewer than five 10-K’s) included 92 firms and 505 firm year
observations (see Table 1A). It was noted that only 20.1% of the 92 deleted
firms made use of derivatives and only 4.2% used hedge accounting. For the
final study sample, 72.5% used derivatives consistently and 25.9% used
hedge accounting. Thus the inclusion of firms with fewer than five years of
filing could potentially bias the results because the sub-sample of non-
derivative users would include mostly firms which may not likely use
derivatives or hedge accounting.

The final study sample includes 704 firm year observations and 91 firms
(see Table 1A). The small sample size is not expected to create survivorship
bias for this study because all firms in the sample should be likely survivors
to assure the potential of derivative use. The sample is constructed with the
purpose of including only firms which have many years of reporting and are
relatively large in size.

Variable Construction

Consistent with Jin and Jorion (2006), Zhang (2009), and Liu et al.
(2011), the risk exposure is estimated as the beta in regression, Model A, for
each firm year observation. Model A regresses monthly market returns and
monthly computed returns for crude oil prices on monthly stock returns for
each firm year observation. The risk exposure is compared across sub-
samples of non-derivative users, non-designated derivative users, and
designated derivative users. Consistent with Jin and Jorion (2006), Zhang
(2009), and Liu et al. (2011), the risk exposure is computed only for the firm
year observations included in the final study sample.

Model A: R;= aoi + aiRm + axMacro; + e;

R is the monthly stock return for firm i and for month #; Ry is the CRSP
value-weighted market return for month ¢, Macro is the monthly percentage
change in the New York Mercantile Exchange (NYMEX) historical prices for
Crude Oil (Cushing).!” Monthly prices for crude oil were obtained at

37 0il and gas firms may exhibit price sensitivity to changes in natural gas prices.
However, the current study uses the sensitivity to changes in oil prices as the
measure of risk exposure, for two reasons. First a high correlation was found
between monthly oil and gas price changes for study period. Second, oil derivatives
were found to have been predominantly used for the sample firm year observations.
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http://www.eia.gov/dnav/pet/pet_pri_fut sl d.htm. The actual risk exposure
in relation to changes in oil prices is represented by the absolute value of the
estimated coefficient, a.

One of the primary challenges in attempting to ascertain hedging
effectiveness from empirical studies is the issue of endogeneity. Firms which
choose not to hedge, versus those which choose to hedge may, inherently,
possess certain characteristics such as higher firm value, higher cash flow
volatility, or higher risk exposure. Thus it may not be correct to reach a
conclusion about causality among these variables. Also, firms which are all
equity tend to have higher firm values (Strebulaev and Yang 2013). To
alleviate endogeneity issues in the current study, the differences between
actual and predicted values were estimated for (1) firm value (using Tobin’s
0), (2) stock price sensitivity to changes in crude oil prices (risk exposure)
and (3) cash flow volatility. Also observed is whether the actual firm value,
actual risk exposure, and actual cash flow volatility are higher or lower than
the predicted values for each firm year. The differences between actual and
expected values for Tobin’s Q and risk exposure are the variables of interest
in this study. The difference between the actual and expected values for cash
flow volatility is used to determine hedging effectiveness.

First, using firm year observations in which no derivative use is present,
the following regressions (Model B, C and D) are used to estimate the
coefficients for the purpose of computing predicted values for Tobin’s Q, risk
exposure, and cash flow volatility (see Appendix 1 for regression results).

Model B: Tobin; = by + biLnsize; + b,Bklevy + bilntan; + biQuiky +
bsCfbve; + year dummies

Model C: AbsCOexpi = co + cilnsizey + c2Bklevy + c3Quiky + cslntan;
+ ¢6Ocfvoly + year dummies

Model D: Ocfyvol; = do + diLnsize, + daBklevy + bslntan, + baQuik; +
bsCfbvey + year dummies

Tobin is the dependent variable in Model B and is the measure for firm
value. It is computed as the sum of long-term debt (di#) plus debt in current
liabilities (dlc) plus market value of common equity (prrc f* csho) divided
by the sum of long-term debt (dl#r) plus debt in current liabilities (dlc) plus
book value of common equity (bve). This measure of Tobin’s Q is similar to
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that used in Jin and Jorion (2006) and Choi et al. (2013) and is derived from
the definition of firm value from Strebulaev and Yang (2013).'*

Lnsize is the natural log of the firm’s total assets (af) for each firm year
observation. Bklev is the book value of debt (dltt plus dic) divided by total
assets (af) for each firm year observation. /nfan is intangible assets (intan)
divided by total assets (at) for each firm year observation. Quik is the quick
ratio (gr) for each firm year observation. Cfbve is the annual operating cash
flow (oanc) divided by the book value of equity (bve) for each firm year
observation. The variable construction is modeled after previous studies
including Jin and Jorion (2006), Choi et al. (2013), and Allayannis and
Weston (2001). Compustat variable names are shown italicized and in
parentheses (see Table 1B for variable descriptions).

AbsCOexp is the dependent variable in Model C and is a measure for risk
exposure. It is the estimated coefficient, az, from Model A (see above). Ocfvol
is the dependent variable in Model D and an independent variable in Model
C. It is computed as the standard deviation of quarterly reported amounts for
operating cash flow (oancq) divided by total assets (af) for each firm year
observation. Using the estimated coefficients from Models B, C, and D, the
predicted firm value (PTobin), the predicted risk exposure (Pcorisk), and the
predicted cash flow volatility (Pocfvol) for each firm year observation are
calculated.

Models E, F, and G are then used to compute the differences (Tobininc,
COexpred, and Ocfvolred) between predicted and actual values for each firm
year observation.

Model E: Tobininc, = Tobiny - PTobin;

Model F: COexpredy =Pcorisky - AbsCOexpj

Model G: Ocfvolred;, = Pocfvoly - Ocfvoly

1% Jin and Jorion (2006) and Choi et al. (2013) compute Tobin’s Q as the sum of book
value of total assets (at) minus book value of common equity (bve) plus the market
value of common equity (prrc_f* csho) divided by the sum of book value of total
assets (ar). Other previous studies which have used Tobin’s Q as a measure of firm
value and hedging effectiveness include Mackay and Moeller (2007), Carter et al.
(2006), Allayannis and Weston (2001), and Tufano (1996). Perez-Gonzalez and
Yun (2013) use market-to-book ratio as a measure of “hedging effectiveness” for
weather derivatives.
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Hypotheses and Hypotheses Testing

Hypothesis 1: The intent to hedge (derivative designation versus non-
designation for hedging, under SFAS 133), combined with hedging
effectiveness (lower than predicted cash flow volatility) is associated with
higher than predicted firm value.

Hypothesis 2: The intent to hedge (derivatives designation versus non-
designation for hedging, under SFAS 133), combined with hedging
effectiveness (lower than predicted cash flow volatility) is associated with
lower than predicted stock price sensitivity.

To test the hypotheses, three dummy variables (see variable descriptions,
Table 1B) are used as the primary independent variables in regressions on
Tobininc and COexpred:

DesigDerD independent variable used to represent the use of
hedge accounting under SFAS 133. This
variable takes a value of “1” for firm year
observations for firms which have a strong and
consistent use of designated derivatives, (firms
must exhibit no more than one year in which
designated derivatives are not used), and zero
otherwise.

EffcfvDerD independent variable used to represent lower
than predicted cash flow volatility. This variable
takes a value of “1” for firm year observations
which exhibit a positive value for Ocfvolred,
and zero otherwise

DesigDerD_EffcfvDerD  independent  variable  which  represents
designated derivative use combined with lower
than predicted cash flow volatility and is
computed as DesigDerD times EffcfvDerD.

To test Hypothesis 1, these dummy variables are applied in the
regressions on firm value (Modeis 1A, 1B, and 1C) for the sample overall and
the sub-sample of all derivative users.'

19 The sub-sample of derivative users contains the all firm year observations for firms
which have a strong and consistent use of derivatives. The firm must exhibit no
more than | year in which derivatives are not used.
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Model 1A: Tobinincy = ey + elDesigDerD; + eLnsize; + esBklevy +
eslntany + esQuiky + esCfbvey, + year dummies

Model 1B: Tobininci; = eo + eiEffcfvDerDy + exlnsize; + esBklevy +
edlntan; + esQuiky + esCfbvey + year dummies

Model 1C: Tobininc, = ey + eiDesigDerD EffcfvDerDy + e:Lnsize; +
esBklevy + esdntan; + esQuiky + ecCfbvey + year dummies

To test Hypothesis 2, the dummy variables in the regressions on risk
exposure (Models 2A, 2B, and 2C) are applied for the sample overall and the
sub-sample of all derivative users.

Model 2A: COexpredy = ey + eiDesigDerD;, + e)Lnsizey + esBklevy +
eslntan; + esQuiki + esCfbvey, + year dummies

Model 2B: COexpredy = es + eiEffcfvDerDy+ exlnsizes + esBklevy +
eslntan;, + esQuiky + esCfbve;; + year dummies

Model 2C: COexpredy = ey + e\DesigDerD EffcfvDerD;, + e;Lnsize; +
esBklevy + eslntan, + esQuiki + esCfbvey + year dummies

The coefficient on DesigDerD EffcfvDerD is expected to be positive and
significant, in Models 1C and 2C, for the sample overall and the sub-sample
of derivative users. These results would support the hypotheses and indicate
that, on average, the combination of designated derivative use (intent to
hedge) and lower than predicted cash flow volatility (hedging effectiveness)
would result in higher than predicted firm value (Hypothesis 1) and lower
than predicted risk exposure (Hypothesis 2).

Results
Descriptive Statistics, Mean Difference Testing, and Data Distribution
Table 2A presents descriptive characteristics for the study sample and by
sub-samples. Tobin is inherently lower for derivative users and designated

derivative users. Derivative users, designated derivative users, and firms with
lower than predicted cash flow volatility have lower risk exposure
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(AbsCOexp) and higher risk reduction (COexpred).2® As expected, Bklev is
slightly higher and Quik is slightly lower for derivative users. Effective
hedging reduces risk allowing a firm to increase their debt and lower their
cash reserves (Froot et al. 1993).

From Table 2B, mean difference testing indicates that non-users of
derivatives have significantly higher firm value and higher than predicted
firm value, on average. Designated derivative users have significantly lower
than predicted risk exposure. However, there is no significant difference in
risk exposure between effective and ineffective hedgers. This finding could
have implications for Hypothesis 2 because the results of the mean testing
suggest that all designated derivative users exhibit effective hedging and have
lower cash flow volatility and lower risk exposure. Accordingly, there should
be no differences in hedging effectiveness across designated derivative users.

From Table 2C, Kolmogorov-Smirnov statistics and the Shapiro-Wilk
statistics are all very significant for the variables Tobininc, COexpred, and
Ocfcolred. The statistical significance of the variables refutes the null
hypothesis that the data for each of these variables has a normal distribution.
Because non-linearity is indicated, dichotomous variables are constructed and
binary logistic regressions are estimated, in addition to the ordinary least
squares (OLS) analysis.

Testing of Firm Value

From Table 3A and 3B, the OLS regressions (Models 1A, 1B and 1C)
are applied to the sample overall (Table 3A) and the sub-sample of derivative
users (Table 3B). As expected the coefficient on DesigDerD_EffcfvDerD is
positive and significant for the sample overall (Table 3A) and for the sub-
sample of derivative users (Table 3B). The coefficients on DesigDerD
(Model 1A) and EffcfvDerD (Model 1B) are not significant for the sample
overall (Table 1A) nor the sub-sample of derivative users (Table 3B). These
results support Hypothesis 1—the intent to hedge combined with hedging
effectiveness has a positive impact on firm value.

20 The sub-sample of designated derivative users contains all firm year observations
for firms which have a strong and consistent use of designated derivatives. The firm
must exhibit no more than 1 year in which designated derivatives are not used; The
sub-sample of firm year observations with lower than predicted cash flow volatility
contain all firms which have a positive value for Ocfvolred from Model G above.
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Testing of Risk Exposure

From Tables 4A and 4B, the regressions (Models 2A, 2B, and 2C) are
applied to the sample overall (Table 4A) and the sub-sample (Table 4B). As
expected the coefficient on DesigDerD EffcfvDerD is positive and
significant for the sample overall (Table 4A) and the sub-sample (Table 4B).
These results support Hypothesis 2,—that intent to hedge combined with
hedging effectiveness has a positive impact on risk reduction. The coefficient
on EffcfvDerD (Model 2B) is not significant for the sample overall (Table
4A) nor the sub-sample Table 4B). However, the coefficient on DesigDerD
(Model 2A) is significant for the sample overall (Table 4A) and for the sub-
sample (Table 4B). This result is consistent with the mean difference testing
(see Table 2B) and suggests that only intent to hedge (designated derivative
use), alone, may be required to reduce risk exposure and there is little
difference in hedging effectiveness across designated derivative users. To
isolate the impact of hedging effectiveness and further test Hypothesis 2, the
following regression (Model 2D) is applied to the sample overall (Table 4A)
and the sub-sample (Table 4B).

Model 2D:

COexpredy = ey + e\DesigDerD;, + e:DesigDerD_EffcfvDerDy +
esLnsizey + esBklevi + eslntany + esQuikic + e:Cfbve; + year dummies

The expected outcome for Model 2D is that the coefficient for
DesigDerD_EffcfvDerD should be positive and significant, while the
coefficient for DesigDerD should lose its significance in Model 2D. This
finding would support Hypothesis 2, that both intent to hedge and hedging
effectiveness are needed to reduce risk exposure. The results of Model 2D
applied to the sub-sample of derivative users, in Table 4B, support
Hypothesis 2 because the coefficient for DesigDerD_EffcfvDerD is positive
and significant, while the coefficient for DesigDerD is not significant.
However, the results of Model 2D applied to the sample overall, in Table 4A,
do not support Hypothesis 2 because neither of the coefficients for
DesigDerD_EffcfvDerD nor DesigDerD are significant. These findings
indicate mixed results and suggest that designated derivative use may be
sufficient in reducing risk exposure. The results should be further tested using
logit modelling, because the data distributions for COexpred and Ocfvolred
indicate non-linearity (see Table 2C).
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Binary Logistic Regression Analysis

Because the data distributions for Tobininc, COexpred, and Ocfvolred
exhibit nonlinear characteristics (see Table 2C), logit modelling is also used
to test the hypotheses. To test Hypothesis 1, a binary logistic regression model
is used to estimate the likelihood that firm value will be higher than predicted
when firm observations exhibit both the intent to hedge and hedging
effectiveness.?' The binary logistic regressions (Models 3A, 3B, and 3C) are
applied to the sample overall and the sub-sample of derivative users. The
significance of the coefficient for DesigDerD EffcfvDerD in Model 3C is
then examined.

Model 3A: TobinincD;, = ey + eiDesigDerDy + esLnsize; + esBklevy +
eslntan; + esQuiky + esCfbve; + year dummies

Model 3B: TobinincDy = ey + eiEffcfvDerDy + esLnsizey + esBklev, +
eslntan, + esQuiki + esCfbvey + year dummies

Model 3C: TobinincDy = ey + e1DesigDerD EffcfvDerDy + esLnsize, +
esBklevy + eslntan;; + esQuiki + esCfbve; + year dummies

For Models 3A, 3B, 3C, the dichotomous dependent variable,
TobinincD, has a value of ““1” if actual firm value is greater than the predicted
amount (Tobininc is positive in Model E), and zero otherwise. For Models
4A, 4B, 4C, the dichotomous dependent variable, COexpredD, has a value of
“1” if actual crude oil risk exposure is less than the predicted amount
(COexpred is positive in Model E), and zero otherwise. The expected
outcome for these models is that the coefficient for DesigDerD _EffcfvDerD
will be positive and significant. There is also an expected likelihood that
resulting statistics having higher than predicted firm value and lower than
predicted risk exposure will be greater than “1” for firm observations which
exhibit designated derivative use and hedging effectiveness, and less than “1”
for other firm observations.

From Table 5, the results of these regressions support Hypothesis 1. The
coefficient for DesigDerD EffcfvDerD is positive and significant when
Model 3C is applied to the sample overall and the sub-sample. This indicates
that firms which use hedge accounting (designated derivative use under SFAS
133) and exhibit effective hedging (lower than predicted cash flow volatility)
are 2.090 times more likely to have higher than predicted firm value for the

2! In a binary logistic regression the dependent variable is dichotomous and the
cumulative distribution of the error term is logistic.
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sample overall and 3.629 times more likely to have higher than predicted firm
value for the sub-sample of derivative users.

Also from Table 5, the coefficient, for EffcfvDerD in Model 3B, is not
significant for the sample overall or the sub-sample. The coefficient for
DesigDerD is also not significant in Model 3A for the sample overall.
However, the coefficient for DesigDerD in Model 3A, applied to the sub-
sample, is significant, and the reported likelihood of all firms with designated
derivative use, including firms with less than effective hedging, to have
higher than predicted firm value was 2.039. This finding is consistent with
the mean testing (Table 2B) and the results of Model 2D applied to the sample
overall (Table 4A). This suggests that hedging effectiveness would not have
implications for firm value across designated derivative users, possibly
because firms which use hedge accounting are all considered effective
hedgers. To isolate the impact of DesigDerD EffcfvDerD; and further test
Hypothesis 1, Model 3D is applied to the sub-sample of derivative users.

Model 3D: TobinincDy = ey + e;DesigDerD;+ e;DesigDerD EffcfvDe
rDy + eslnsizey + esBklevy + eslntany + esQuiki + esCfbve;
+ year dummies

It is expected that the coefficient for DesigDerD_EffcfvDerD should be
positive and significant in Model 3D and the coefficient for DesigDerD will
lose its significance. As expected the results of applying Model 3D to the sub-
sample indicate that the coefficient for DesigDerD_EffcfvDerD is positive
and significant and the coefficient for DesigDerD is not significant. Further,
firm observations which exhibit hedge accounting use (designated derivative
use under SFAS 133) and exhibit effective hedging (lower than predicted cash
flow volatility) are 4.199 times more likely to have higher than predicted firm
value than other firm observations. The likelihood of a firm observation
which exhibits designated derivative use, including those firms which exhibit
hedging ineffectiveness is only 0.845. The results of the binary logistic
regressions (Models 3A, 3B, 3C, and 3D) provide significant support for
hypothesis 1.

To test Hypothesis 2, a binary regression model is used to estimate the
likelihood that crude oil risk exposure will be lower than predicted when firm
observations exhibit both the intent to hedge and hedging effectiveness. To
also test Hypothesis 2, the binary logistic regressions (Models 4A, 4B, and
4C) are applied to the overall sample and the sub-sample of derivative users.
The significance of the coefficient for DesigDerD_EffcfvDerD in Model 4C
is then examined.
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Model 4A: COexpredD; = ey + eDesigDerDy, + exLnsize; + esBklevy +
esIntany + esQuiki + esCfbvey + year dummies

Model 4B: COexpredDy = ey + e\ EffcfvDerDy+ exLnsize, + e;Bklevy +
eslntan; + esQuiki + esCfbvey + year dummies

Model 4C: COexpredDy = ey + eiDesigDerD _EffcfvDerD; + exLnsize;
+ esBklevy + eslntan; + esQuiky + esCfbve, + year dummies

The results of the binary regressions (Models 4A, 4B, and 4C) provide
significant evidence in support of Hypothesis 2. From Table 6, as expected,
the coefficient for DesigDerD EffcfvDerD is positive and significant in
Model 4C for both the sample overall and the sub-sample. The results of these
binary regressions indicate that firms which use hedge accounting
(designated derivative use under SFAS 133) and exhibit effective hedging
(lower than predicted cash flow volatility) were 1.536 (and 1.594) times more
likely to have lower than predicted risk exposure for the sample overall (and
for the sub-sample of derivative users). Further, as expected, the coefficients
for DesigDerD in Model 4A and for EffcfvDerD in Model 4B were not
significant for both the sample overall and the sub-sample.

Conclusion

The study indicates that the disclosure requirements for designated
derivative use under SFAS 133 are informative about intent of derivative use
and hedging effectiveness. It also documents that designated derivative use
(under SFAS 133), in combination with hedging effectiveness (i.e. lower than
predicted cash flow volatility), is associated with higher than predicted firm
value and lower than predicted risk exposure. This study fills an important
void in the literature by differentiating firms which designate their derivatives
for hedge accounting versus derivative users which don’t use hedge
accounting. It also differentiates effective hedging by examining differences
between actual and expected cash flow volatility. Further, it provides support
for the increased disclosure requirements for designated derivative use, under
SFAS 133, impact decisions about derivative use.
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