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Abstract We examine the effect of capital market pressures for meeting earnings
benchmarks on the relationship between R&D spending and CEO option compensation.
We consider a particular scenario when firms face small earnings declines but could
opportunistically reduce R&D spending to increase reported earnings. We find that firms
with income reporting concerns punish their CEOs with lower option compensation when
R&D spending increases but reported earnings decreases. Further, for firms with income
reporting concerns, we find that the penalty for increasing R&D is greater when the firms
frequently miss quarterly earnings benchmarks in the year. Overall, our findings suggest
that the adverse consequence on CEO options encourages short-run compensation-moti-
vated actions to eliminate or postpone R&D projects with positive net present values.
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1 Introduction

Prior research has shown that managers engage in earnings management to report income
that meets or beats important benchmarks (Burgstahler and Dichev 1997; Degeorge et al.
1999; Dechow et al. 2003). Shedding light on the tools managers use to manage earnings,
prior studies focus on accrual-related maneuvers (e.g., DeFond and Park 1997; Payne and
Robb 2000; Matsumoto 2002; Burgstahler and Eames 2003; Myers et al. 2007). In contrast,
survey evidence indicates that managers would take real economic actions rather than
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accounting actions to meet short-term earnings benchmarks (Graham et al. 2005). A few
studies present evidence of managers’ myopic investment behavior, such as reducing
discretionary spending on R&D (e.g., Baber et al. 1991; Dechow and Sloan 1991; Bushee
1998; Roychowdhury 2006). These studies, however, give little attention to the compen-
sation incentives that lead CEOs to take real economic actions for meeting short-term
performance targets.

The US Securities and Exchange Commission (SEC), along with the business press, has
voiced concerns over questionable business decisions that sacrifice economic value and the
insufficiency of current executive compensation plans to provide appropriate managerial
incentives (Donaldson 2003). Securities regulators feel that weak corporate governance,
especially concerning executive compensation practices, contributes to the corporate crisis
in the US. In his 2003 remarks, William H. Donaldson, the former Chairman of the SEC,
stated that “The game of earnings projections, and ... a firm’s failure to achieve those
results created an atmosphere in which ‘hitting the numbers’ became the objective, rather
than sound, long-term strength and performance... Many times, ... bad or questionable
business decisions were rewarded with the afore-mentioned compensation packages that
often bore no relationship to what I would call ‘real management performance.’”"

In the present study, we examine the effect of capital market pressures for meeting
short-term performance targets on the relationship between R&D spending and CEO
option compensation. We consider a particular scenario in which firms face small earnings
declines but could opportunistically reduce R&D spending to increase reported earnings
(i.e., a myopia problem). Specifically, we investigate whether option compensation pro-
vides CEOs with incentives to cut R&D to meet or beat earnings benchmarks.

Mace (1986) and Lipton and Lorsch (1992), three of the most active observers of
corporate boards, suggest that most outside directors are busy and unable to devote suf-
ficient time to perform their monitoring responsibilities. Along the same lines, the security
regulators and business press adopt the increasingly popular view that weak corporate
governance due to inadequate board supervision of management leads to ineffective
executive compensation schemes. With regard to R&D investments, Graham et al. (2005)
suggest that boards are unlikely to see all projects with positive net present value (NPV).
They see only the projects that top management are advocating, and therefore, do not have
much influence on management investment decisions.

Providing an alternative explanation, recent theoretical studies suggest that the short-
term focus of stock-based compensation is not necessarily a sign of weak board gover-
nance, but is a reflection of the more short-term orientation of shareholders. Stein (1989)
and Bar-Gill and Bebchuk (2003) show that managers make a trade-off between short-term
earnings and long-term goals and that earnings management to meet or beat short-term
targets is an optimal decision even in a fully efficient market. Consistent with this theory,
prior archival research has documented that capital market rewards (punishes) firms for
meeting (missing) both annual and quarterly earnings benchmarks (Barth et al. 1999;
Bartov et al. 2002; Kasznik and McNichols 2002; Skinner and Sloan 2002; Brown and
Caylor 2005).

Furthermore, Bolton et al. (2006) suggest that optimal contracts in a speculative market
should emphasize short-term stock performance. When market participants are obsessed with
the game of meeting or beating short-term earnings (as observed in the US in the late 90 s),

! The SEC sent letters to nearly 300 companies critiquing executive compensation disclosures in their 2007
proxy statements and demanding more information about the targets and benchmarks that corporate boards
use to tie executive pay to performance (Scannell and Lublin 2007).
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optimal compensation contracts should provide CEOs with incentives to meet short-term
performance targets. Such contracts would benefit not only managers and shareholders with
short-term horizons who gain from the increased stock prices in the short run, but also
shareholders with long-term horizons because the short-term orientation of the market pro-
vides a way of reducing the firm’s cost of capital. Therefore, it is reasonable to expect that
compensation committees would consider meeting short-term earnings hurdles an important
aspect of compensation contracts, thereby rewarding CEOs for cutting R&D to reverse an
earnings decline and penalizing them for failing to do so.

In an interesting recent study, Cheng (2004) finds that changes in CEO option grants are
positively associated with changes in R&D spending for firms facing the myopia problem
over the period 1984-1997. This suggests that boards reward CEOs for increasing R&D
spending while reporting earnings declines. The result is somewhat surprising, given the
documented trend that the stock market imposes increasingly severe penalty for missing
earnings benchmarks (e.g., Brown and Caylor 2005). Compared to Cheng (2004), we
examine the more recent time period (1994-2002) when the stock market focused much
more closely on firms’ proclivity to achieve earnings benchmarks (e.g., Brown 2001). It is
possible that compensation committees altered their strategy from rewarding managers for
undertaking R&D projects toward forgoing the rewards when the firms otherwise would
not meet the earnings hurdles.

We also examine whether the association between option compensation and R&D
spending for firms facing the myopia problem is conditional on meeting quarterly earnings
benchmarks earlier in the year. We expect that the compensation penalty for failing to
reverse the declines in annual earnings is more severe when firms have missed quarterly
earnings benchmarks than when firms have met the benchmarks earlier in the year. CEOs
missing quarterly benchmarks earlier in the year would face greater market pressure to
report annual earnings increases, and consequently, have greater incentives to reduce R&D
investment than those who regularly meet or beat the quarterly benchmarks.

To date, some studies have documented a negative consequence on CEO cash com-
pensation for missing quarterly earnings benchmarks (e.g., Matsunaga and Park 2001; Shin
2006). However, these studies have not linked missing earnings thresholds to the pressure
on managers to sacrifice long-term economic value. Unlike these studies, our study
examines a setting in which CEOs face a trade-off between short-term earnings and long-
term goals and focuses on CEO option compensation rather than cash compensation. We
have this focus for two reasons. First, CEO stock options are arguably better forms of
compensation to align the long-term interests of shareholders and managers than are annual
cash bonuses. Stock options should encourage management to take real economic actions
in an effort to improve long-term firm value. Second, prior research has shown that annual
cash bonuses are generally shielded from the income-increasing effects of discretionary
spending such as R&D and advertising (e.g., Duru et al. 2002). Moreover, survey evidence
suggests that the annual cash bonus is a relatively less important component of CEO
compensation compared to stock compensation (Graham et al. 2005).

Based on 2,141 CEO-years representing 543 US R&D-intensive firms, we find that
CEOs of firms with income reporting concerns (i.e., the myopia problem) receive lower
option grants for failing to reduce R&D spending and thereby reporting an earnings
decrease. The penalty for increasing R&D spending on CEO option compensation remains
significant after controlling for the determinants of stock option plans suggested by Core
and Guay (1999). This finding is consistent with the capital market pressures inducing
CEO compensation resolutions in favor of short-term earnings. Furthermore, we find that
for firms with the myopia problem, the penalty increases when the firms miss quarterly
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earnings benchmarks more than once during the year. The incremental penalty tends to
persist across alternative earnings benchmarks. These findings are consistent with the level
of capital market pressure, and thus the need for an R&D cut, being more pronounced for
firms that have missed quarterly benchmarks earlier in the year.

We show that our findings are robust to a number of additional analyses. We find no
evidence that increased market pressures induce the penalty for increasing R&D spending
for firms without similar income reporting concerns, suggesting that incremental R&D
spending does not have an adverse effect on CEO options when meeting short-term
earnings goals is irrelevant to the R&D decision. Further, our results are robust to using
alternative model specifications, alternative proxies for capital market pressures, and
controls for other standard determinants of compensation. Moreover, we find that the
penalty on CEO option compensation for increasing R&D is more severe for firms in
industries suffering more negative valuation consequences for missing earnings thresholds.
In addition, we find that, unlike CEO option grants, CEO cash compensation is largely
shielded from the income-decreasing effects of R&D spending, consistent with Duru et al.
(2002).

Collectively, our results are consistent with recent survey findings (Graham et al. 2005)
that managers do not hesitate to sacrifice discretionary spending which has nontrivial
future economic consequences to meet short-term earnings thresholds. Furthermore,
compensation committees consider meeting short-term earnings thresholds an important
aspect of executive pay packages and would reward CEOs for giving up positive NPV
investment projects to meet short-term earnings benchmarks. Our results lend support to
the claim that the current compensation policies in corporate America encourage CEOs to
sacrifice economic value to avoid short-term earnings disappointments (e.g., Donaldson
2003; Scannell and Lublin 2007). While recent theoretical studies suggest that a com-
pensation scheme focusing on short-term earnings performance is an optimal solution for
the contracting problem between shareholder and managers in a speculative market (e.g.,
Stein 1989; Bar-Gill and Bebchuk 2003; Bolton et al. 2006), our findings indicate that
boards of directors may need to reconsider the practice of rewarding CEOs for meeting
short-term earnings targets at the expense of long-term firm value.

Our results also complement prior research documenting the relationship between CEO
cash compensation and the incidence and frequency of missing quarterly earnings
benchmarks (e.g., Matsunaga and Park 2001; Shin 2006). In particular, we show that the
penalty for missing quarterly earnings benchmarks pertains to stock-based compensations
which are supposedly designed to better align the long-term interests of shareholders and
managers.

The next section summarizes the related literature and discusses our hypotheses. Sect. 3
discusses our sample selection procedure and research methods. Sections 4 and 5 present
and discuss the empirical results and additional analyses, respectively, and Sect. 6
concludes.

2 Background and hypotheses development

The classical view of executive compensation (Mirrlees 1999; Holmstrom 1979; Holm-
strom and Tirole 1993) suggests that stock-based compensation schemes are effective
forms of incentive schemes for aligning the long-term interests of shareholders and
managers. One main hypothesis is that stock prices provide unbiased estimators of firm
fundamentals upon which CEO pay could be based. According to this classical view,
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corporate boards representing the interests of long-term shareholders are expected to set
stock-based compensation schemes that provide CEOs with incentives to build long-term
firm value. Using a sample of 160 Forbes 500 firms from 1984 to 1997, Cheng (2004)
indeed finds that compensation committees prevent potential opportunistic cuts in R&D
spending by establishing a positive association between changes in R&D spending and
changes in CEO option compensation.

The recent corporate crisis, however, has raised some doubts about the ability of the
classical contracting theories to explain the current compensation practices that seem to
reward executives for meeting short-term performance at the expense of long-term goals.
Regulators and researchers claim that capital market pressure and investors’ overreaction
to small earnings misses encourage managerial decisions that at times sacrifice long-term
value to meet short-term earnings targets (e.g., Baber et al. 1991; Dechow and Sloan 1991;
Bartov 1993; Bushee 1998; Donaldson 2003; Graham et al. 2005; Roychowdhury 2006).
Based on their survey of top executives, Graham et al. (2005) suggest that small earnings
misses breed uncertainty about a firm’s future prospects, which managers believe hurts
stock valuation. Therefore, managers (and shareholders) are willing to make small or
moderate sacrifices in economic value to meet the earnings expectations of analysts and
investors to avoid the severe market reaction to missing earnings hurdles. While regulators
and business press blame weak corporate governance for ineffective compensation prac-
tices that reward managers for sacrificing long-term goals to meet short-term earnings
targets, recent theoretical research (e.g., Stein 1989; Bar-Gill and Bebchuk 2003; Bolton
et al. 2006) offers an alternative explanation. This stream of research suggests that a
compensation contract focusing on meeting short-term performance provides an optimal
solution for the contracting problem between management and shareholders when inves-
tors with short-term horizons dominate the market.

Stein (1989) and Bar-Gill and Bebchuk (2003) show that capital market incentives
induce managers to behave myopically to meet short-term earnings benchmarks at the
expense of long-term firm value. When the capital market rewards firms for meeting short-
term performance, both managers and shareholders would prefer actions that maximize
short-term earnings and stock price over long-term strategic actions such as investments in
R&D. By pursuing such strategies, both managers and existing shareholders will gain from
selling their holdings. Even when managers cannot sell their shares, managers will still
maximize short-term performance in order to obtain favorable terms to raise capital for
new acquisitions or projects. These theoretical predictions are consistent with the archival
studies showing that the capital market rewards (punishes) firms for meeting (missing)
quarterly or annual benchmarks (Barth et al. 1999; Bartov et al. 2002; Kasznik and
McNichols 2002; Skinner and Sloan 2002; Brown 2001).

Along the same lines, Bolton et al. (2006) introduce a model examining a speculative
market (as observed in the US in the late 90 s) in which stock prices have two components:
a long-term fundamental component and a short-term speculative component.” Share-
holders in a speculative market are willing to pay more than the stock’s long-term fun-
damental component because they expect to sell the shares in the short term to other
investors with more optimistic beliefs. The model shows that optimal CEO compensation
contracts will give more weight to short-term performance as shareholders encourage
CEOs to boost the short-term speculative price component. The model suggests that even

2 Bolton et al. (2006) relax the assumption of the classical contracting theories (e.g., Holmstrom and Tirole
1993) that stock prices provide unbiased estimators of firm fundamentals.
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long-term oriented shareholders may want managers to take actions that maximize short-
term earnings performance as a way of reducing the firm’s cost of capital.

In summary, the literature provides both theory and evidence suggesting that com-
pensation plans reward managers for meeting short-term performance targets when the
market is dominated by short-term investors. As such, boards’ compensation committees
would yield to the capital market pressure and provide CEOs with incentives to boost
short-term earnings. Therefore, we expect that compensation committees reward (penalize)
CEOs with higher (lower) option compensation for reducing (failing to reduce) R&D
spending to avoid reporting earnings decreases. We state the formal hypothesis in an
alternative form as follows:

H1 Ceteris paribus, incremental R&D spending has an adverse effect on a CEO option
grant when a firm faces a small earnings decline.

Prior research shows that the market particularly penalizes firms for missing quarterly
earnings benchmarks and the magnitude of the price response to negative surprises sig-
nificantly exceeds the price response to positive surprises (e.g., Brown 2001; Skinner and
Sloan 2002; Brown and Caylor 2005).> Matsunaga and Park (2001) find that firms with
earnings lower than quarterly earnings thresholds for at least two quarters during the year
punish their CEOs with lower annual cash bonuses. This finding suggests that the com-
pensation system encourages managers to avoid downward stock price adjustments for
missing quarterly earnings benchmarks. Consistent with the studies on the capital market
pressure by short-term institutions, Shin (2006) finds that the penalty on CEO annual
bonuses for missing quarterly earnings thresholds increases with the percentage of own-
ership by short-term institutional investors. These investors are more concerned about
negative surprises in quarterly earnings.

Overall, prior studies suggest that the pressure for meeting last year’s earnings level
by reducing R&D is more pronounced for firms facing a myopia problem which have
frequently missed thresholds earlier in the year. When the compensation system rewards
managers for meeting short-term earnings targets, CEOs will feel greater pressure to take
actions, such as cutting R&D, to avoid reporting a decline in earnings because the failure
to hit quarterly benchmarks earlier in the year decreases the likelihood that the firm will
be able to achieve its annual earnings target. Therefore, we expect that CEOs will
receive an additional penalty when firms miss quarterly earnings benchmarks and the
CEOs are unable or unwilling to respond to the increasing pressure by rejecting or
postponing positive NPV projects. The formal hypothesis stated in the alternative form is
as follows:

H2 Ceteris paribus, incremental R&D spending has an adverse effect on a CEO option
grant when a firm facing a small earnings decline misses quarterly earnings benchmarks.

For both hypotheses, the ceteris paribus condition means that the hypotheses predict
negative incremental effects of failing to cut R&D to increase earnings after controlling for
the “normal” effect of firm performance and R&D on CEO option pay.

3 Brown (2001) shows that loss surprises tend to be negative and extreme, whereas profit surprises tend to
be positive and small. Brown and Caylor (2005) find that negative earnings surprises have become scarcer
and that short-term market reactions to missing analyst consensus forecasts are larger than those to missing
earnings for the same quarter prior year. Skinner and Sloan (2002) demonstrate that growth stocks are more
likely to exhibit an asymmetric response to earnings surprises.
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3 Research design

We focus our analysis on a sample of “Small Decrease” (SD) firms whose decisions to
maintain or cut R&D affect the growth in reported earnings. Prior research suggests a high
likelihood that such firms forsake R&D investments to boost current earnings (Baber et al.
1991; Bushee 1998). For comparison purposes, we also examine “increase” (IN) and
“large decrease” (LD) firms that do not have the same incentives to reduce R&D to reverse
earnings declines. Following Baber et al. (1991) and Bushee (1998), we use prior year’s
pretax earnings as an income target since managers consider avoiding earnings decreases
an important threshold to meet (e.g., Burgstahler and Dichev 1997; Barth et al. 1999) and
use prior year’s R&D expenditures as a proxy for the current year’s R&D investment
opportunities. Table 1 shows our definitions for the SD sample and the other two groups
(i.e., IN and LD).

Under scenario one (i.e., “increase” or IN), a difference between pre-tax, pre-R&D
earnings and the income target is greater than the cost of acceptable R&D opportunities
(i.e., EBTRD, — EBT, _ { > R&D, _ 1). The IN firms could accept all existing R&D
projects and still report an increase in pre-tax earnings. Under scenario three (i.e., “large
decrease” or LD), pre-tax, pre-R&D earnings is lower than the income target (i.e.,

Table 1 Effect on R&D when concern about exceeding income target influences investment decision

Trend in current-period income®  Conditions Predicted investment behavior

Scenario one: increase (IN)

Accepting or rejecting existing EBTRD, — EBTRD, _ ; > 0, or ~ Management accepts positive net

R&D projects yields current- EBTRD, — EBT, _ > R&D present-value projects since
year income that exceeds the + _ 1 (i.e., the difference between  current year income is greater
target pre-tax, pre-R&D income and than the target irrespective of the

the income target exceeds the investment decision

cost of current year’s investment

opportunities)

Scenario two: small decrease (SD)

Accepting all existing R&D —R&D ; _ | < EBTRD; Management tends to reject some
projects yields current-year — EBTRD, _ ; <0, or positive net present value
income less than the target, but 0 < EBTRD, — projects, reducing current R&D
rejecting some or all projects EBT, _ | <R&D, _ | (i.e., the spending, to report income
yields income greater than the  difference between pre-tax, pre-  greater than the target
target R&D income and the income

target is positive but less than
the cost of current year’s
investment opportunities)

Scenario three: large decrease (LD)

Accepting or rejecting existing EBTRD, — EBTRD, _ , Management accepts positive net
R&D projects yields current- < —R&D , _ 4, or EBTRD, present-value projects since
year income less than the target — EBT, _ | < 0 (i.e., pre-tax, current year income is less than

pre R&D income is less than the  the target irrespective of the
income target) investment decision

? Following Baber et al. (1991, p. 820) and Bushee (1998, Table 2, p. 317), we assume that prior year’s pre-
tax earnings is the current year’s income target and prior year’s R&D is proxy for the current year’s R&D
investment opportunities. We define three earnings scenarios based on pre-tax, pre-R&D earnings, prior
year’s pre-tax earnings and prior year’s R&D. EBTRD, (EBTRD, _ ;) is the current (prior-year) income
before tax and R&D. EBT, _ ; is the prior year’s pre-tax income. R&D , _ | is the prior year’s R&D
spending
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EBTRD, — EBT, _ | < 0). The LD firms could reject all acceptable R&D opportunities
and still report a decrease in pre-tax earnings. For managers of IN and LD firms, main-
taining last year’s R&D spending does not affect the trend in reported income in the current
period. Scenario two (i.e., “small decrease” or SD) is the tipping point event in which the
difference between earnings before R&D and taxes and the income target is positive but
less than prior level of R&D (i.e., 0 < EBTRD, — EBT, _ | < R&D, _ ). In this case,
managers face the trade-off between the short-term pressure to “deliver earnings” by
reducing R&D spending and the long-term objective of making value-maximizing
investment decisions.

To test whether CEO option compensation provides incentives for managers to reduce
R&D spending to avoid earnings decreases (H1), we estimate the following regression:

AOPTION;, = oy + 0y ARD;; + 02SDy; + 038Dy % ARD;, + 0uLD;, + asLDy; % ARD,
+ oglncentive residual;,_; + a7Log(Sales),,_, + ogBook — to — market;_,
+ agNetoperating loss;— + ojoCashflow shortfall;
+ o1 Dividend constraint;;_\ + «oRET;; + 0 ;3RET;;_1 + a14AROE;; + ¢;;

(1)
where for each firm i and year :

AOPTION;, change in CEO annual stock option grants (in thousands
of dollars) from year f#— 1 to year f, computed as
In(OPTION),, — In(OPTION);, _ . OPTION, (OPTION, _ )
is the CEO stock option grants as reported in the proxy
statement following the end of year ¢ (+ — 1), valued using the
Black and Scholes (1973) methodologys;

ARD;, change in R&D expense (in millions of dollars) from year
t — 1 to year ¢, computed as RD; — RD;, _ 1, where RD is
R&D expense scaled by average book value of common equity
(in millions of dollars);

SD;, 1 if firm i faces a small earnings decrease in year ¢, and 0
otherwise;

LD;, 1 if firm i faces a large earnings decrease in year ¢, and 0
otherwise;

Incentive residual;, _ residual from a regression of the incentives from stock options

on their determinants as estimated in Core and Guay (1999).
This residual is estimated at the end of the fiscal year prior to
the fiscal year in which the new option grant is awarded (i.e.,

year t — 1);

Log(Sales);; _ | the logarithm of sales in year t — 1;

Book-to-market ;; _ (book value of assets)/(book value of liabilities + market
value of equity), estimated for year t — 1;

Net operating loss;, _ 1 if firm i has net operating loss carry-forwards in any of the
3 years prior to year ¢, and 0 otherwise;

Cash flow shortfall;, ~ | the 3-years average of [(common and preferred

dividends + cash flow from investing — cash flow from
operations)/total assets], estimated for the 3 years prior to
year t;
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Dividend constraint;, _ ; 1 if firm i is dividend constrained in any of the 3 years prior to
year ¢, and O otherwise. A firm is dividend constrained if
[(retained earnings at year-end + cash dividends and stock
repurchases during the year)/the prior year’s cash dividends
and stock repurchases] is <2 or if the denominator is zero for

all 3 years;
RET; . — annual stock return in year ¢ and year t — 1;
AROE;, change in accounting return on equity from prior to current

fiscal year, computed as ROE;, — ROEi, _ |, where ROE is
earnings before R&D expenses and taxes divided by average
book value of common equity (both in millions of dollars)

We use the natural logarithm of the change in CEO option compensation as the
dependent variable.* Because boards are more likely to punish their CEOs for incremental
R&D spending when they face an income reporting concern than when they do not, we
include two interaction terms that allow the slope coefficients of the change in R&D to
differ across subgroups of firms with different earnings scenarios, i.e., IN, SD, and LD. H1
predicts that even after controlling for the general relationships between option compen-
sation and both performance and R&D spending, there is an incremental penalty for failing
to reduce R&D to meet the prior year’s earnings level. Hence, we expect the coefficient of
SD;, * ARD;, to be negative. H1 also implies that CEOs are unlikely to be punished for
maintaining R&D spending if their investment decisions do not affect the trend in reported
earnings. Therefore, we expect the coefficient of ARD;; to be insignificant when it interacts
with the group dummy LD’

We control for the change in R&D (ARD) and predict a positive relation between ARD
and the change in CEO stock options as documented in prior studies (Bryan et al. 2000;
Ryan and Wiggins 2001). Prior research shows that the market reacts positively to
increases in R&D investment of high technology firms (e.g., Chan et al. 1990), implying
that additional R&D investment is desirable and tends to increase CEOs’ annual option
compensation. Firms with small or large earnings decreases (SD and LD) are more likely to
be poor performers compared to firms with earnings increases. However, prior research
suggests that CEOs are more likely to reap rewards for good performance than to be
penalized for poor performance (Gaver and Gaver 1998).° Thus, we provide no signed
predictions for the coefficients of SD and LD.

Further, we control for other determinants of CEO option grants as suggested by Core
and Guay (1999). These control variables include deviation from CEOs’ optimal level of
equity incentives (Incentive residual;, _ 1), firm size (Log(Sales);, _ 1), growth opportunity
(Book-to-market ;; _ 1), net operating loss (Net operating loss;; _ 1), cash flow shortfall
(Cash flow shortfall;; _ ), and dividend constraints (Dividend constraint; _ ).

Core and Guay (1999) find that firms use option grants to manage the optimal level of
equity incentives. More specifically, they show that new option grants are increased
(decreased) when the CEO’s equity portfolio is below (above) an optimal equity incentive

4 We use the natural logarithmic transformation to control for skewness in CEO compensation (Cheng
2004). For robustness, we use the change in option grants (untransformed) as an alternative dependent
variable. The results are qualitatively similar to those with the transformation.

5 We replace LD with a dummy variable for the “increase” firms (IN) and find that the coefficient of ARD is
insignificant when interacting with IN.

® 1t is consistent with the perception of regulators and media that top executives have not shared in the
losses of their companies (e.g., Donaldson 2003).
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level. We estimate the deviation of the CEO’s equity incentive level from its optimal level
(Incentive residual) following the procedure in Core and Guay (1999). The actual incentive
level is measured as the sensitivity of the option value to a 1% change in stock price (i.e.,
the sum of the deltas of each option held by the CEO multiplied by 1% of price). The
optimal incentive level is determined by regressing the actual incentive levels on measures
of firm size, firm risk, growth opportunities, CEO tenure, free cash flow, and year dum-
mies.” The optimal incentive level is the predicted value of the equity incentive level
computed using the estimated coefficients of this regression. Incentive residual is defined
as the difference between the actual incentive level and the estimated, optimal incentive
level. A negative (positive) residual suggests that CEOs’ incentive level is below (above)
the optimal level. We expect a negative relationship between Incentive residual and the
change in CEO stock options as option grants are expected to increase (decrease) when the
actual incentive level is below (above) the optimal level.

Prior studies suggest that larger firms and growth firms have greater demand for a
quality CEO, and therefore, are willing to pay higher compensation (e.g., Smith and Watts
1992). We use the logarithm of sales dollars as a proxy for firm size and the book-to-
market ratio as a proxy for growth opportunities. We expect Log(Sales);, — | and Book-to-
market ;; _ 1 to be positively and negatively related to the change in CEO stock options,
respectively.

Firms may also use stock options as a substitute for cash compensation. Prior studies
(e.g., Yermack 1995; Matsunaga 1995; Dechow et al. 1996; Core and Guay 1999) show
that the use of stock options is greater when firms have lower free cash flow, expect higher
future corporate tax rates, and want to avoid expensing compensation. Since options do not
require immediate cash payout, they provide a substitute for cash compensation when firms
have cash constraints. Options also provide more favorable future tax deductions than
immediate tax deductions from cash compensation when firms anticipate higher marginal
tax rates. Finally, for the time periods that we examine (i.e., 1994-2002), firms are not
required to expense the option value, but are required to provide a disclosure about the
value in the footnotes to the financial statements. We use three variables (i.e., Cash flow
shortfall, Net operating loss, and Dividend constraint) to measure the degree of cash
shortfall and expect them to be positively related to the change in CEO stock options.

Finally, following prior research on performance-based compensation contracts (e.g.,
Lambert and Larcker 1987; Baber et al. 1996), our regression analysis also includes control
variables for both market and accounting performance (RET;, RET; _ 1, and AROE;).
These variables are critical to separating the incremental effect of income disappointments
due to R&D spending from the general effect of poor performance on compensation. We
predict the coefficients of the current year and prior year stock returns and the change in
accounting return on equity to be positive since CEO compensation is expected to increase
when market- and accounting-based performance measures increase.

Hypothesis 2 tests whether the penalty for failing to reduce R&D to meet the earnings
target in SD firms is conditional on meeting quarterly earnings benchmarks. For this
purpose, we classify SD firms based on the incidence and frequency of missing a quarterly
earnings benchmark. Following prior studies (e.g., Degeorge et al. 1999; Matsunaga and

7 We make several modifications to the procedures adopted by Core and Guay (1999). First, we use the risk-
free rate in ExecuComp, rather than the risk-free interest rate (treasury yield) corresponding to time-to-
maturity of the options. Second, we include only year indicator variables. Despite these simplifying mod-
ifications, we are able to replicate the results in Core and Guay (1999) and obtain similar distribution of
portfolio equity incentives, regression adjusted R* (42.7% compared to 47.8% in Core and Guay), and
distribution of Incentive residual.
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Park 2001; Brown and Caylor 2005; Graham et al. 2005), we use four quarterly earnings
benchmarks that executives view as important thresholds to meet: same quarter last year
EPS (DECY), analyst consensus forecast (NEGFE), previous quarter EPS (DECQ), and
zero profit (LOSS). We use the dummy variables, PRESSUREO and PRESSURFE1-4, to
capture the subgroup of firms meeting a benchmark for all four quarters, and those missing
a benchmark for at least one quarter during the year, respectively. We specify the following
regression:

AOPTION; = 8y + 8,ARD;, + 35(SD;; * PRESSUREO;) + 83(SDy, * PRESSURE1 — 4
+ 04(SD;; * PRESSUREOQ,,) * ARD;; + 05(SD;; * PRESSURE1 — 4;;) * ARD;,
+ d6LDj, + 67LD;, x ARD;, + dglncentive residual;, 1 + d9Log(Sales)
+ d10Book — to — market;;_y + 011 Net operating loss;,_
+ d12Cashflow shortfall;, | + d13Dividend constraint;,_| + 014RET};
+615RET;_ + 016AROE;; + ¢; (2)

it—1

where for each firm i and year ¢,

PRESSUREQO;, 1 if firm i meets a benchmark for all four quarters during the year and 0
otherwise. PRESSURE refers to four earnings benchmarks: same
quarter last year EPS (DECY), analyst consensus forecast (NVEGFE),
previous quarter EPS (DECQ), and zero profit (LOSS);

PRESSURE1-4;, 1 if firm i misses a benchmark for at least one quarter during the year
and O otherwise. PRESSURE refers to four earnings benchmarks: same
quarter last year EPS (DECY), analyst consensus forecast (NEGFE),
previous quarter EPS (DECQ), and zero profit (LOSS)

The rest of the variables are defined earlier.

Prior research provides mixed evidence on the relationship between missing quarterly
earnings benchmarks and CEO option compensation. Matsunaga and Park (2001) show
that missing quarterly earnings benchmarks has a negative, but somewhat weaker, effect on
CEO stock-based compensation than the effect on cash compensation. Carter et al. (2007)
and Shin (2006), on the other hand, suggest that firms with more capital market pressure
due to missing quarterly earning benchmarks prefer to use stock options to avoid com-
pensation expenses, facilitating the achievement of a string of earnings increases. Given
these mixed findings, we provide no signed predictions for the relationship between
SD;,*PRESSURE(J);, and AOPTION;;,.

H2 predicts that boards punish their CEOs more severely if the CEOs are unable or
unwilling to cut R&D when firms miss earnings thresholds earlier in the year. Therefore,
we expect the coefficient of (SD*PRESSURE1-4)*ARD to be significantly negative. To
support H2, the coefficient of (SD*PRESSUREO)*ARD can carry either an insignificant or
a smaller negative coefficient (relative to that of (SD*PRESSURE1-4)*ARD). SD firms
that meet an earnings benchmark in all four quarters are less likely to be punished for R&D
increases than those frequently missing quarterly earnings benchmarks.

Assuming the level of market pressure for myopic investment increases with the fre-
quency of missing earnings benchmarks, we further examine whether the stock-option
penalty in SD firms increases with the number of quarters of missing an earnings threshold.
We introduce five dummy variables, PRESSURE(J) (J = 0-4), to represent the number of
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quarters in which the firm misses an earnings benchmark. We estimate the following

regression®:

AOPTION;, = 7, + 7, ARDy; + 7,(SDiy + PRESSUREO;) + 75(SDy; + PRESSUREL,)
+ 74(SDy, * PRESSURE?;/) + 75(SD; * PRESSURE3;,)
+ 96(SDy, * PRESSUREA4;) + ,(SDy; + PRESSUREO;) * ARD;,
+ p¢(SDy; % PRESSURE1;,) * ARD;; + 7o(SD;; * PRESSURE2;;) * ARD,
+ 710(SDy, * PRESSURE3;,) + ARDy; + 7,,(SDy; * PRESSURE4;,) + ARD;,
+ 91oLDj; + y13LDy, % ARDy, + y4Incentive residual;, | + y,sLog(Sales)

ir—1
+ v,6Book — to — market;,_\ + y,;Netoperating loss;;_
+ y,gCashflow shortfally,_\ + y,9Dividend constraint;_; + y,0RET;

+ 721RETy—1 + 7 AROE;; + & (3)
where for each firm i and year t:

PRESSURE(J);, 1 if firm i meets a benchmark for J (/ = 0-4) quarters during the year
and O otherwise. PRESSURE refers to four earnings benchmarks: same
quarter last year EPS (DECY(J)), analyst consensus forecast
(NEGFE(J)), previous quarter EPS (DECQ(J)), and zero profit
(LOSS(J));

DECY(J); 1 if firm 7 misses prior year same quarter EPS for J (J = 0-4) quarters in
year t and O otherwise;

NEGFE(J); 1 if firm i misses analyst consensus forecast for J (/ = 0-4) quarters in
year ¢ and O otherwise;

DECQ(J);; 1 if firm i misses prior quarter EPS for J (J = 0—4) quarters in year ¢ and
0 otherwise;

LOSS(J);, 1 if firm i reports a loss for J (J = 0—4) quarters in year ¢t and 0
otherwise

The rest of the variables are defined earlier. Similarly, H2 predicts negative signs for the
interaction terms (SD;;*PRESSURE(J);;)*ARD;; (J = 1-4).

4 Empirical results
4.1 Sample and descriptive statistics

The initial sample includes all firms in R&D-intensive industries with firm-years between
1994 and 2002 and data available on the ExecuComp, I/B/E/S, Compustat, and CRSP
databases. We obtain CEO compensation data from ExecuComp and quarterly earnings
forecasts from I/B/E/S. We obtain accounting and market performance data from Com-
pustat and CRSP. We define an industry as R&D-intensive if it is identified as R&D-
intensive, intangible-intensive, or high-tech by Collins et al. (1997), Dechow and Sloan
(1991), Francis and Schipper (1999), and Lev and Sougiannis (1996). This process yields
2,141 CEO-year observations from 543 companies in 39 three-digit and 80 two-digit SIC

8 Similar to Eq. 1, Egs. 2 and 3 specify the IN (“increase”) firms as the base group (captured by the
intercept).
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industries. Only 135 executives (16.6%) have the maximum number of nine observations
in the sample.

Panel A of Table 2 presents the distribution of the sample based on two-digit SIC codes
and three earnings scenarios (i.e., IN, SD, and LD). Three industries, communications (SIC
481), business service (SIC 737), and engineering, accounting, and related service (SIC
873) are grouped as “other” because they have relatively fewer observations. Panel B
shows that SD firms report, on average, smaller increases in R&D spending than IN or LD
firms (r = —3.88 and —2.48, respectively).” This finding is consistent with Baber et al.
(1991) and Bushee (1998), who suggest that firms facing small earnings declines tend to
cut R&D to report income above prior year’s earnings.10

We summarize the frequency distributions for the four earnings benchmarks in Table 2,
Panel C. With the exception of the previous quarter EPS benchmark (DECQ), firms are
most likely to meet a benchmark in all four quarters, or to miss the benchmark in just one
quarter. Nonetheless, a nontrivial proportion of firms miss their quarterly benchmarks more
than once during a year, especially LD firms with poorer performance.

Table 3 reports the descriptive statistics of our sample. To reduce the effects of extreme
observations, we winsorize the top and bottom 0.5% of each variable’s distribution. Col-
umns 3 through 7 of Table 3 present means, standard deviations, quartile one (Q1) values,
medians, and quartile three (Q3) values of our variables. The last three columns show the
mean differences and p values for the variables for the following sub-sample comparisons:
SD vs. others, SD vs. IN, and SD vs. LD.

The mean ratio of R&D spending to average book value of common equity (i.e., RD) for
the sample firms is 16.2%. The mean (median) change in R&D (i.e., 4RD) is 0.8 (—0.1)
percent of average book value of common equity, indicating that the change in R&D
spending is relatively small from year to year. Consistent with the frequency distributions
of missing earnings benchmarks in Panel C of Table 2, the mean (median) frequencies for
missing the four benchmarks are <2.

The last three columns of Table 3 compare the means for each variable between sub-
samples. On average, the changes in CEO option compensation are not significantly dif-
ferent between SD firms and the rest of the sample. The level of R&D spending (RD) in SD
firms is greater than those in IN and LD sub-samples (z-statistics = 3.96 and 5.01,
respectively). We do not find a significant difference in the average change in R&D
spending (i.e., 4RD) across the groups; but the means of relative R&D spending, as
reporte?lin Table 2, Panel B, are significantly different between SD and the other two
groups.

® Following Baber et al. (1991), we compare the group difference in relative R&D (defined as the ratio of
current to prior period R&D spending).

19 The proxies for the change in R&D are slightly different between these two studies. Baber et al. (1991)
use relative R&D, i.e., the ratio of current to prior year R&D spending; and Bushee (1998) uses the
frequency of R&D cuts. For our sample, we find that SD firms have a lower relative R&D, and a higher
frequency of R&D cuts than IN and LD firms.

"' In an untabulated analysis, we examine the association between changes in R&D spending and the
myopia problem using the following regression: ARD;; = fy + [;SD;; + PIND_ARD;, + &;, where
IND_ARD;, is the average ARD of other Compustat firms in the same four-digit industry as firm i in year . In
addition, we estimate the above regression using Relative R&D as an alternative proxy for R&D change, and
the average Relative R&D of other Compustat firms in the same four-digit industry as firm i in year ¢ as the
control variable. Consistent with the univariate results, the coefficient of SD in the regression of ARD is not
significant but the coefficient of SD in the regression of Relative R&D is negative and significant (at the 0.01
level, one-tailed).
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For all earnings benchmarks, SD firms report, on average, higher frequencies of earn-
ings misses than do IN firms, but lower frequency of earnings misses than do LD firms (all
significant at the 0.01 level, two-tailed). Our results also indicate that SD firms are smaller
(measured by sales revenue) than IN firms (significant at the 0.01 level, two-tailed), but are
not significantly different in size from LD firms. We find that SD firms report higher book-
to-market ratios (a proxy for growth opportunities) than IN firms, but show lower book-to
market ratios than LD firms (all significant at the 0.01 level). Compared to both IN and LD
firms, SD firms have lower free cash flow (z-statistics = 3.16 and 3.57, respectively).
Finally, the accounting (AROE) and stock performance (RET) of SD firms are generally
lower than that of IN firms, but higher than that of LD firms.

4.2 Test of hypothesis 1

Table 4 reports the OLS results of Eq. 1. We present two models. In Model 1, the coef-
ficient of ARD represents the association between the change in R&D spending and the
change in CEO option grants for the combined IN and LD sample, while the coefficient of
the interaction of SD and ARD represents the penalty on CEO compensation when SD
firms maintain R&D spending and fail to report earnings increases. In Model 2, the
coefficient of ARD represents the association between the change in R&D and the change
in CEO option grants for IN firms, and the coefficients of SD*4ARD and LD*ARD provide
the incremental effect of maintaining R&D on CEO option compensation for SD and LD
firms, respectively.

For both models, the coefficients of ARD is positive and significant (at the 0.05 level or
better, one-tailed), suggesting that CEOs are rewarded with greater option grants for rising
R&D spending. The interaction of SD*ARD is negatively associated with the change in the
value of CEO annual option compensation (significant at the 0.01 level or better, one-
tailed, for both models), indicating that managers in SD firms face a penalty for failing to
cut R&D to reverse an earnings decline. In Model 2, the coefficient of LD*ARD is
insignificant, suggesting that the CEOs of LD firms do not receive a penalty for increasing
R&D spending. Unlike SD firms which depend on reducing R&D for reporting earnings
increases, LD firms could increase or decrease their R&D spending without affecting the
trend in their reported earnings.

Three other determinants of new option grants are significantly associated with the
dependent variable (significant at the 0.05 level or better, one-tailed, for both models). A
negative coefficient of Incentive residual suggests that CEOs whose equity incentive is
above (below) the optimal incentive level receive smaller (larger) option grants. Log(-
Sales), a proxy for firm size, is positively associated with the change in option grants while
Book-to-market, a proxy for growth opportunities, are negatively associated with the
change in option grants (i.e., smaller book-to-market ratio is associated with greater growth
opportunities). Finally, while market performance (RET) in both the current and the prior
fiscal year is positively associated with the change in grants, the change in accounting
return (AROE) unexpectedly has a negative association with the change in option grants.

Overall, consistent with our first hypothesis, the findings suggest that firms with con-
cerns about reported income (i.e., SD firms) provide their CEOs with lower option grants
when the CEOs maintain R&D spending and fail to report an earnings increase. We do not
observe this phenomenon for firms without concerns about reported income (i.e., IN and
LD firms). The observed negative association between changes in R&D spending and
changes in CEO option compensation for SD firms are consistent with the view that
compensation committees consider meeting short-term earnings thresholds an important

@ Springer



The effect of capital market pressures 291

Table 4 The effects of CEO income reporting concern on the association between R&D spending and CEO
compensation (N = 2,141)

Independent variables + Model 1 Model 2
INTERCEPT ? 0.353 (2.23) 0.363 (2.29)
ARD;, + 0.207 (2.09) 0.280 (2.48)
SD;, ? 0.003 (0.06) —0.004 (—0.07)
SD;*ARD;, - —0.519 (—2.94) —0.599 (—3.22)
LD;, ? —0.016 (—0.27)
LD;*ARD;, ? —0.329 (—1.32)
Incentive residual;, _ | — —0.074 (—4.90) —0.076 (—4.97)
Log(Sales);; — 1 + 0.024 (1.94) 0.022 (1.84)
Book-to-market;; _ - —0.246 (—3.01) —0.246 (—2.92)
Net operating loss;, — + —0.009 (—0.20) —0.007 (—0.17)
Cash flow shortfall;, _ + —0.177 (—1.51) —0.181 (—1.54)
Dividend constraint;, _ + —0.039 (—-0.85) —0.038 (—0.83)
RET; + 0.126 (3.58) 0.123 (3.48)
RET; _ + 0.195 (5.93) 0.193 (5.86)
AROE;, + —0.070 (—1.68) —0.084 (—1.85)
Adj. R-square 0.084 0.084

AOPTION;; = o9 + 01 ARD;, + 228Dy, + 038Dy, x ARD;, + o4LDj; + osLD;; x ARD;, + aglncentiveresidual;,
+ azLog(Sales),,_,+ ugBook — to — marketi,_ + cg9Net operating lossi—1 + a10Cash flow shortfall;,
+ oy Dividend constrainty;_ + 01oRET; + 013RET;_| + 014AROE;; + ¢
For parsimony, the coefficients of year-dummies are not reported
t-statistics are in parentheses. All coefficients significant at the 0.05 level or better are in bold face
Variable definitions:
i = index for firms
t = index for years

AOPTION;, = change in CEO annual stock option grants (in thousands of dollars) from year  — 1 to year ¢, computed
as In(OPTION);, — In(OPTION);, _ . OPTION, (OPTION, _ ;) is the CEO stock option grants as reported in the proxy
statement following the end of year ¢ (year t — 1), valued using the Black and Scholes (1973) methodology

ARD;, = change in R&D expense (in millions of dollars) from year r — 1 to year 7, computed as RD;, — RD;, _ ;, where
RD is R&D expense scaled by average book value of common equity (in millions of dollars)

SD;, = 1 if firm i faces a small earnings decrease in year ¢, and O otherwise

LD;, = 1 if firm i faces a large earnings decrease in year 7, and O otherwise

Incentive residual;, _ | = the residual from a regression of the incentives from stock options on their determinants as

estimated in Core and Guay (1999). This residual is estimated at the end of the fiscal year prior to the fiscal year in which
the new option grant is awarded (i.e., t — 1)

Log(Sales);, — | = the logarithm of sales in year r — 1

Book-to-market ;; _ | = (book value of assets)/(book value of liabilities + market value of equity), estimated for year
t—1

Net operating loss;, — | = 1 if firm i has net operating loss carry-forwards in any of the 3 years prior to year ¢, and 0
otherwise

Cash flow shortfall;, — | = the 3-years average of [(common and preferred dividends + cash flow from investing —

cash flow from operations)/total assets], estimated for the 3 years prior to year ¢

Dividend constraint;, _ = 1 if firm i is dividend constrained in any of the 3 years prior to year f, and 0 otherwise. A
firm is dividend constrained if [(retained earnings at year-end + cash dividends and stock repurchases during the year)/the
prior year’s cash dividends and stock repurchases] is less than two and if the denominator is zero for all 3 years

RET;,, — | = annual stock return in year ¢ and year t — 1

AROE;, = change in accounting return on equity from prior to current fiscal year, computed as ROE;, — ROE;, _ |,
where ROE is earnings before R&D expenses and taxes divided by average book value of common equity (both in millions
of dollars)
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aspect of executive pay packages, and accordingly, reward CEOs for giving up positive
NPV projects to meet short-term earnings benchmarks. Our findings are contradictory to
Cheng (2004), who documents a positive association between changes in R&D spending
and changes in CEO option compensation for firms facing a myopia problem and attributes
the result to the role of boards’ compensation committees in preventing potential oppor-
tunistic reduction in R&D spending.

Our analysis differs from Cheng (2004) in two major aspects. First, our sample is larger
and more recent than that of Cheng (2004). We use 543 firms and 2,141 firm-year
observations in the ExecuComp database over the period 1994-2002, while Cheng uses a
sample of 160 Forbes 500 firms that have compensation data in firm proxy statements,
10 Ks, and Forbes annual surveys of CEO compensation between 1984 and 1997. We are
unable to perform an analysis of the periods prior to 1994 because the compensation data is
only available in the ExecuComp database starting in 1992 and we need the data in year
t — 1 to perform the change analysis and the CEO tenure data in year t — 2 to compute
Incentive residual in year t — 1.'2 Second, unlike Cheng (2004), we control for other
determinants of new option grants (e.g., deviation from CEOs’ optimal level of equity
incentives, cash flow shortfall, dividend constraints, firm size, and growth opportunity). We
find significant and consistent results after controlling for these factors.

Our results are consistent with the archival evidence that the stock market focused much
more closely on firms’ proclivity to achieve earnings benchmarks (e.g., Brown 2001) and
that firms missing earnings benchmarks received increasingly more negative valuation
consequence in the more recent periods (e.g., Brown 2003; Brown and Caylor 2005). Our
results are also consistent with both recent theoretical predictions (e.g., Stein 1989; Bar-
Gill and Bebchuk 2003; Bolton et al. 2006) and US survey findings (Graham et al. 2005),
suggesting that boards and compensation committees promote myopia through option
compensation. Our results, therefore, tend to suggest that compensation committees altered
their strategy from rewarding managers for undertaking R&D projects toward forgoing the
rewards when the firms otherwise would not meet the earnings hurdles.

4.3 Test of hypothesis 2

In this section, we test whether the penalty for maintaining R&D primarily exists for firms
facing small earnings decrease (i.e., SD firms) that have missed quarterly earnings
benchmarks earlier in the year. We expect that firms missing quarterly earnings thresholds
earlier in the year are subject to greater market pressure. As discussed in Sect. 3, we
partition the SD sample into several subgroups based on the incidence or frequency of
missing a quarterly earnings benchmark. Table 5 presents the OLS estimations of Eqgs. 2
and 3 for each quarterly earnings threshold, i.e., DECY, NEGFE, DECQ, and LOSS.

The insignificant coefficients of (SD*PRESSUREO)*ARD may imply that these SD
firms are unlikely to be punished for R&D increases because they are exposed to less
market pressure for myopic investment behavior, and thus, bear lower perceived costs for
reporting an unfavorable trend in earnings. The interaction term (SD*PRESSURE1-
4)*ARD, in Eq. 2 is significant and negative for each earnings benchmark (one-tailed

12 Nevertheless, we partially replicate Cheng (2004) using ExecuComp data by identifying R&D-Intensive
firms in the Forbes 500 rankings between 1994 and 1997 (114 observations) and extend the analysis to cover
more recent periods from 1994 to 2002 (330 observations). We find significantly negative associations
between changes in R&D spending and changes in CEO option compensation for firms facing a myopia
problem for both periods. However, without fully replicating Cheng (2004), we may not attribute the
differences in the results to variations in data sources or time periods.
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p < 0.01). The results show that, for SD firms, the penalty for increasing R&D is related to
the incidence of missing a quarterly earnings threshold. The CEO option compensation
decreases when SD firms miss quarterly earnings benchmarks at least once and fail to take
real actions to cut R&D to report an earnings increase. Thus, H2 is supported.

As for the regression results of Eq. 3, we find that the coefficients of (SD*PRESSUR-
EO)*ARD and (SD*PRESSUREI)*ARD are insignificant for each earnings benchmark,
with the exception of DECY for which the coefficient of (SD*PRESSUREI)*ARD is
significantly negative (f-statistic = —3.25, one-tailed p < 0.01). Consistent with our pre-
dictions, the other three interaction terms (i.e., for missing the quarterly benchmarks twice,
three times, and four times during the year) are significantly negative for DECY and
NEGFE (at the 0.10 level or better, one-tailed). These results suggest that CEOs receive a
penalty for choosing R&D over reporting increased income when the firm’s quarterly
earnings fall short of the earnings for the same quarter last year or the consensus analyst
forecast for at least two quarters during the year. They provide further support for H2. The
results for DECQ and LOSS are weaker than those of the first two benchmarks.'® For each
benchmark, the estimated coefficients do not seem to decline gradually as firms record
earnings misses in more quarters.

Overall, our findings do not suggest that managers necessarily set out to cut R&D to
achieve favorable trends in reported earnings. Instead, the need to reduce R&D spending
seems more pronounced for firms missing quarterly benchmarks earlier in the year. The
results show that CEO option grants provide managers with incentives to respond to the
market pressure by eliminating or postponing positive NPV investments. This finding
validates the widely held claim that managers sometimes manage earnings through “‘real”’
decisions like reducing R&D expenditures (Dechow and Sloan 1991; Bushee 1998; Gra-
ham et al. 2005; Roychowdhury 2006).

5 Additional analyses
5.1 The penalty for increasing R&D for firms without an income reporting concern

The previous section suggests that boards punish their CEOs when they are unable or
unwilling to respond to increasing market pressure by eliminating or postponing positive
NPV projects. A potential explanation for our results is that CEOs are punished for their
failure to hit quarterly earnings thresholds, even if they do not face a trade-off between
delivering current year earnings and making long-run optimal investment decisions. For
example, Matsunaga and Park (2001) document a significant incremental adverse effect on
CEO annual cash bonuses when the firm’s quarterly earnings fall short of the consensus
analyst forecast or the earnings for the same quarter of the prior year.

As a robustness check, we examine whether a similar penalty exists in LD firms that
more frequently miss earnings thresholds. Specifically, we group LD firms by the incidence
and frequency of missing quarterly earnings thresholds and rerun Eqs. 2 and 3 with an
indicator variable for each of the corresponding LD subgroups.

'3 The small percentage of firms missing the previous quarter EPS (DECQ) for four quarters during year
(1.7%—Panel C of Table 2) may be a reason for the insignificant coefficient of the interaction term
SD*PRESSURE4*ARD in Model 3 (DECQ). In addition, Graham et al. (2005) suggest that the previous
quarter EPS may be a less important benchmark compared to the other earnings benchmarks, particularly the
quarterly earnings for the same quarter last year (DECY) and the analyst consensus estimate (VEGFE). This
provides an additional reason for the weak result for DECQ.
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For LD firms, maintaining last year’s R&D spending should have no direct compen-
sation consequence because such decision does not affect the trend in reported income in
the current period. Consistent with our prediction, the results (untabulated) show that all,
except one coefficient of LD*PRESSURE(J)*ARD, are insignificant, suggesting that the
adverse effects of market pressure on the relationship between R&D expenditures and CEO
options are not present in LD firms. Therefore, we conclude that firms missing quarterly
earnings benchmarks are under pressure to reject or postpone positive NPV investments
only when they have a pronounced concern about reporting favorable trends in earnings.

5.2 Alternative model specifications

We conduct several tests to assess the robustness of our results to alternative specifications.
First, we estimate Eqs. 1-3 with each control variable measured as the change from year
t — 1 to year ¢. Our results using the change specification (untabulated) are similar to those
reported in Tables 4 and 5. Therefore, our conclusion that CEOs of SD firms face a penalty
for failing to cut R&D to reverse an earnings decline remains unchanged.

Second, we perform a two-stage least squares analysis to address the potential simul-
taneity between changes in R&D spending and changes in CEO option compensation,
following the procedure in Cheng (2004). In the first stage, we estimate the following
regression for every year and two-digit SIC industry: ARD;, = By + f;IND_ARD;, + &;,
where IND_ARD;, is the average ARD of other firms in the same four-digit SIC industry as
firm 7 in year t. In the second stage, we estimate Eqs. 1-3 using the fitted value of 4ARD
from the first stage. The results (untabulated) are similar, albeit weaker, to those reported in
Tables 4 and 5. The interactive variable SD*4RD in Eq. 1 is negatively associated with the
change in the CEO option compensation (significant at the 0.05 level or better, one-tailed).
The coefficient of the interaction term (SD*PRESSURE1-4)*ARD in Eq. 2 is also sig-
nificant and negative for each earnings benchmark (at the 0.05 level or better, one-tailed).
Overall, our findings are robust to the simultaneity of R&D expenditures and CEO option
compensation.

5.3 Alternative proxies for capital market pressures

Our primary tests assume that the level of market pressures for myopic investment behavior
increases with the frequency of missing quarterly earnings benchmarks. We also consider the
stock market reaction to negative earnings surprises as an alternative proxy for capital market
pressures. We examine whether firms operating in industries with more adverse valuation
consequences for negative surprises are more likely to evidence the compensation penalty for
failing to reverse earnings declines with reductions in R&D spending. Following Brown
(2003), we define negative earnings surprise as the reported quarterly earnings falling short
of analyst expectations and measure analyst expectations using the last analyst forecast of the
quarterly earnings issued prior to the earnings announcement. We measure the market
reaction to negative earnings surprises as the 3-days market-adjusted cumulative abnormal
returns around earnings announcement dates. We compute the average stock market returns
to negative earnings surprises for every four-digit SIC industry and year. Then, we assign the
sample firms into the high (low) market pressure subsample when the industry average stock
returns are below (above) the median.'*

14 Brown (2003) finds that high-tech firms have more negative valuation consequence for missing earnings
benchmarks than non-high tech firms. Since we do not have non-high tech firms in our samples, we use the
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We find that the coefficient of the interactive variable SD*ARD in Eq. 1 is significantly
negative only for the high market pressure subsample (at the 0.01 level, one-tailed), while
the coefficient of the interactive variable SD*ARD for the low market pressure subsample
is not significant (untabulated). Consistent with our expectation, the penalty on CEO option
compensation for failing to cut R&D to reverse earnings declines is more severe for firms
operating in the industries that suffer more adverse valuation consequences for missing
earnings benchmarks."

Prior studies show that firms planning to raise capital in the near future also face
increased pressures to maintain high level of earnings (Teoh and Wong 1998; Teoh et al.
1998; Anthony et al. 2004; Richardson et al. 2004). Furthermore, Carter et al. (2007) find
that capital-raising activities affect the level of CEOs’ option compensation. Therefore, we
control for the need to access capital markets as an alternative proxy for capital market
pressures. We include two variables measuring the extent to which a firm accesses the
equity and debt markets in the upcoming year, as well as their interactions with ARD, in
Eqs. 2 and 3.'° Untabulated results are similar to those in Table 5.

5.4 The effect on CEO cash compensation

We focus on the effect of income reporting concern on the association between R&D
spending and CEO option compensation. As discussed by Duru et al. (2002), CEO cash
compensation is generally shielded from the income-decreasing effects of R&D spending.
Therefore, corporate boards are unlikely to punish their CEOs for maintaining last year’s
R&D spending in determining cash compensation. As a robustness check, we rerun Eqs. 2
and 3 using changes in CEO cash compensation as the dependent variable.'” Consistent
with Matsunaga and Park (2001), we find significant incremental adverse effects on CEO
annual cash compensation when the group of firms missed earnings thresholds for at least
two quarters during the year. However, the coefficients of SD*¥*PRESSURE(J)*ARD are
either significantly positive or insignificant, indicating that CEO cash compensation is at
least partially shielded from the adverse effect of increasing R&D.

5.5 Other analyses

Prior research suggests that CEOs become more short-term oriented as they approach
retirement and compensation committees may adjust CEO compensation arrangements to

Footnote 14 continued

average stock market returns to negative earnings surprise to partition firms into high market pressure and
low market pressure industries.

!5 As an additional test, we group firms into “pattern” or “non-pattern” categories based on whether they
have at least three consecutive prior years of increasing earnings patterns. We find that the incentive penalty
for increasing R&D spending while reporting earnings decreases pertains to only the non-pattern subsample.
The results are consistent with Barth et al. (1999), who find that the stock market rewards firms exhibiting
patterns of increasing earnings with incremental earnings multiples and just 1 year of decreased earnings is
insufficient to eliminate the market reward associated with the previously increasing earnings pattern.

16 Following Carter et al. (2007), ISSUE_EQ is measured by the future increase in equity capital (i.e., the
sum of common stock, paid in capital, preferred stock, and treasury stock) for firm i from year ¢ to year
t + 1, scaled by assets. ISSUE_DEBT is measured by the future increase in debt capital (i.e., current liability
plus long-term debt) for firm i from year ¢ to year ¢ 4 1, scaled by assets. Both variables are set to zero when
the calculation yields a negative number.

7 Defined as change in CEO annual cash compensation from prior to current fiscal year, computed as
In(COMP);, — In(COMP);, _ ;. CEO cash compensation is the sum of CEO salary and annual bonus.
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induce retiring CEOs to accept risky, value-increasing investment projects (Dechow and
Sloan 1991; Dikolli 2001; Cheng 2004; Dikolli et al. 2004). We, therefore, control for the
effect of the CEOs’ decision horizon on the association between changes in R&D and
changes in CEO option in our primary tests. We set HORIZON to one if the CEO is at least
63 years old, and zero otherwise (Cheng 2004). Our inferences remain unchanged after
controlling for the effect of CEO decision horizon.

Following Shin (2006), we also estimate an industry fixed effects model to control for
the effect of heterogeneity on CEO option pay. We include seven industry dummies since
our sample is distributed across 80 two-digit SIC codes. The results (untabulated) are very
similar to those reported in Tables 4 and 5.

6 Conclusion

We examine the effect of capital market pressure for meeting earnings benchmarks on the
association between R&D spending and CEO option compensation. We consider a par-
ticular scenario in which the difference between earnings before R&D (and taxes) and the
income target is positive but less than prior year’s R&D spending (i.e., a myopia problem).
In this case, firms could opportunistically reduce R&D spending to increase reported
earnings. Given the concern about meeting the annual earnings target, we hypothesize and
find that CEOs are punished with lower annual option grants in the situation where R&D
increases but earnings decreases. We further hypothesize and find that, for firms with the
concern about reported income, the penalty on CEO option grants for increasing R&D
spending is greater when they miss quarterly earnings benchmarks earlier in the year.

Our findings are generally consistent with the claim that managers sometimes manage
earnings through real economic actions rather than accounting manipulations (Dechow and
Sloan 1991; Bushee 1998; Graham et al. 2005; Roychowdhury 2006). Our evidence shows
that CEO option grants focus on meeting short-term earnings targets and encourage short-
run actions to eliminate or postpone positive NPV R&D projects. Since managers do not
hesitate to sacrifice discretionary spending with nontrivial future economic consequences
to meet short-term performance targets, the current compensation practice may have put
firms’ long term future at risk. Therefore, our results suggest that boards of directors should
reexamine the practice of rewarding (penalizing) CEOs with higher (lower) option com-
pensation for meeting (missing) short-term earnings thresholds.

Furthermore, our results suggest that income reporting concerns, and thus the need for
R&D cuts, are more pronounced in firms that have missed quarterly benchmarks earlier in
the year. While past research has established a link between meeting or beating (missing)
earnings benchmarks and CEO cash bonuses (Matsunaga and Park 2001; Shin 2006), we
add to this line of research by empirically linking missing quarterly earnings thresholds to
the pressure on managers to avoid reduction in option grants via myopic investment
decisions. Thus, we show that the potential penalty for missing earnings benchmarks
extends beyond CEOs’ cash bonuses.

This study is subject to several limitations. The principal caveat is that although our
findings suggest that boards of directors, on average, reward (punish) CEOs for meeting
(missing) earnings benchmarks, we do not examine the precise corporate governance
mechanisms leading to this practice. Future research could examine, for example, whether
corporate board structures and director characteristics influence the association between
R&D spending and CEO option grants.
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