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Introduction

This paper documents the exercise behavior of employees who hold
non-transferable long-term options on the stock of their employer. We report
patterns in exercise behavior found in thedetailed grant and exercise records
of seven corporations. Our data span the last decade and cover more than
40,000 employees. Understanding employee exercise behavior is essential to
resolving the debate over the valuation of employee stock options in
corporate financial statements.

Over the last decade, the importance of stock options in employee
compensation packages has increased markedly.l Reasons for the popularity
of options include the absence of a charge against accounting income for most
option compensation, favorable tax treatment and the positive incentive
effects of linking employee compensation to share price.

In response to perceived inconsistencies between accounting for
employee stock options and other forms of compensation and the resulting
problems in comparing earnings across firms with different compensation
strategies, the FASB proposed a change in accounting for stock options. The
change would require the recognition of an expense in the income statement
based on an estimate of the options’ cost to the employer corporation.
Reaction was dramatic and often negative. Beyond decrying the lack of
relevance and reliability in the resulting financial statements, opponents cite
the proposed standard’s potential effect on firms’ willingness to issue
employee options, the viability of emerging companies, the welfare of
employees and, in the extreme, the competitiveness of US firms in world
markets.

Many of the accounting issues raised in response to the exposure draft
hinge on the actual exercise practices of employees who own options. Despite
the potential importance of employee stock options to earnings under the
proposed rules, little is known about option programs or employee exercise
decisions. Principally, the lack of research follows from the lack of publicly
available data on options for employees other than top executives. In this
study, we provide descriptive evidence on option programs and exercise
history for six companies, one large industrial company, one large high-

1 See, for example, Coopers and Lybrand (1993).



technology company, one medium financial services company and three
small high-technology corporations which recently began trading publicly.
Our study is based on detailed data on employees, option grants, and exercise.
Our goal in considering a small sample of companies is to provide descriptive
detail which could be lost in aggregation. The choice of very dissimilar
companies permits comparison across a range of environments.

The evidence in this study should be of interest to the FASB in its
deliberations because it bears directly on the economic cost to the corporation
of issuing options. As discussed in more detail in the next section, the
current FASB proposal is based on option pricing models that were developed
to value publicly traded options. As many commentators have noted,
employee stock options (ESOs) differ from publicly traded options (TSOs)
because ESOs cannot be sold by the employees who hold them. From a
valuation perspective, the effect of this difference between TSOs and ESOs
hinges on the effect of non-transferability on exercise decisions. Empirical
evidence from option exercise is central to issues like whether valuation can
be estimated with sufficient reliability to be recognized on the income
statement, what valuation approach should be used and what underlying
assumptions should be made in valuing options. Further, once requirements
have been established, evidence on exercise practice will be important to
corporations in deciding what value to assign to options for financial
reporting purposes.

Evidence on the implications of exercise practice for ESO valuation is
also important in contexts other than the FASB’s activities. The SEC requires
that proxies issued since 1993 include the value of options granted to the five
most highly compensated employees. To date much of the valuation has
been based on the Black-Scholes formula. However, the same issues that face
corporations in complying with the FASB proposal are also present with the
SEC requirements.2 Further, corporations and compensation consulting
firms also estimate stock option value for internal decision-making purposes.
Again, an understanding of employee exercise patterns is necessary for
accurate estimation.

2 The SEC disclosure requirements include descriptive data on options outstanding in
addition to estimates of option values so that investors can assess the value of options
outstanding for themselves. However, knowledge of option exercise patterns is necessary for
such estimation.




Beyond the implications for valuation, the research has potential
implications for our understanding of compensation more generally. One
often-cited motivation for increased use of stock options is their effect on
employee incentives. However, the incentive effects depend on when the
options are exercised and whether the employee retains share ownership. If
employees generally exercise options for cash immediately on the vest date,
the incentive effects are clearly different than if they hold them until
expiration, especially since most options have long lives (e.g., ten years) but
vest relatively early. An analysis of actual exercise policy provides
information useful in anticipating the effects of a given option grant, in
designing optimal future option grants and in anticipating the likely effect
were option use to decrease as a result of the FASB (or other) action.

Finally, the data provide the opportunity to assess the effects of taxation
on exercise decisions. Previous research provides evidence on the
importance of taxation on corpbrate income shifting over time. Similar
incentives exist for shifting by individuals around changes in tax regulations
through option exercise decisions. Anticipated changes in tax regulation
during 1986 and 1992 provided incentives to shift option exercise between
periods. In on-going research, we are investigating the importance of tax-
based incentives to exercise decisions.

In the next section, we discuss stock options, the FASB’s proposal, and
reaction to it in more detail. Next, we present the issues addressed in this
paper. While the paper is primarily descriptive, existing theoretical and
empirical research provides guidance as to the likely effects to be observed in
the data. In the third section, we discuss the data used in the study and, in the
fourth section, present the results. Finally, we present conclusions and
extensions.

Background

On June 30, 1993, the FASB issued an Exposure Draft of a Proposed
Statement of Financial Accounting Standards, “Accounting for Stock-based
Compensation.” In understanding current accounting under Accounting
Principles Board Opinion No. 25 (APB 25), Accounting for Stock Issued to
Employees, and the changes proposed in the Exposure Draft, it is useful to
differentiate between fixed stock options and variable stock options. With



fixed stock option plans terms are known at the grant date and a strike price,
expiration date and vesting dates are generally specified at the grant. With
variable stock option plans, terms like the number of shares to be issued and
the strike price are not known at the grant date and are determined by events
which occur after the grant date (like performance).

Under APB 25, compensation expense associated with issuing options
is determined on the measurement date, the date at which the terms of the |
option (number of shares to be issued and strike price) are known.
Compensation expense is the difference between the market price of the stock
and the strike price on the measurement date. For fixed options, therefore,
the measurement date is generally the grant date and, as long as the strike
price is no less than the market price (i.e., the option is at or out of the
money), no compensation expense is recognized. For variable options, on the
other hand, the measurement date is the date on which the terms become
known (generally the vest or expiration date) and, because the strike price
may not be greater than or equal to the market price at the time,
compensation expense must often be recognized. In practice, variable option
plans are relatively rare, a fact which many have attributed to their
accounting treatment.3

The most controversial aspect of the current proposal is a requirement
to recognize as compensation expense the value of fixed stock options issued
to employees based on an option pricing formula. The new requirements are
based on the argument that:

Employee stock options have value,
The value of employee stock options is reasonably estimable,
The value of stock options represents compensation, and

N

Compensation expense should be recognized in the income
statement.

The method used to estimate the value of stock options would be a modified
version of the Black-Scholes formula. Because the FASB recognized that

3 Consistent with that notion, compensation consultants have begun designing variable
ESOs in anticipation of the FASB’s proposed changes in accounting for ESOs. Variable ESOs
will be relatively more attractive under the proposed rules because the compensation cost of
fixed ESOs will increase.




ESOs are often exercised before the expiration date, the term of the option
would be the expected exercise date rather than the option term. To the
extent that the actual exercise pattern differed from expectations,
compensation expense would later be adjusted to the actual life of the option.

Opposition to the standard has been pronounced. Major issues raised
by critics include:

1. The potential effects of the changes on companies willingness to
issue options and, ultimately, on the competitiveness of US
companies,

2. The difficulty in accurately measuring the cost of the options to
the company at the grant date,

3. Conceptual issues as to whether an option grant represents and
expense or a capital transaction, and

4.  The lack of clearly identified demand for including option value
on the income statement (as opposed to disclosure in the notes).

To date relatively little direct evidence has been brought to bear on
these issues. Most evidence to date has been on the magnitude of the
adjustment to compensation expense as a percentage of net income. One
recent study is Coopers and Lybrand (1993) which quantifies the likely effect of
the pronouncements (and the sensitivity to changes in assumptions) on 27
emerging and mature companies to provide evidence on the likely
magnitude of the effect of the proposal on companies’ net income and
shareholders’ equity.4 Their results suggest that the proposal would have had
substantial effect on reported profitability in the period studied. The
estimated average reduction in net income after the phase-in period would
* have been 3.4% for mature companies and 26.5% for emerging companies.
Further, their evidence suggests that the valuation of options is sensitive to
the underlying assumptions, particularly the term of the option and the
expected stock price volatility, both of which may be difficult to estimate.

4 Related research includes Foster, Koogler and Vickrey (1991) who estimate executive
option value as a percentage of 1986 operating income for a sample of companies based on data
from proxy statements. We focus on the Coopers and Lybrand (1993) results because they include
_ all employee stock options issued by the sample companies and are based on more recent data.



Our paper takes a different approach, focusing not on the significance
of the resulting effects relative to net income, but on describing the actual
exercise patterns. Our attempt to characterize exercise patterns reflects
concern expressed about the difficulty in valuing stock options. There are at
least two issues. First, there is no public market for employee stock options
to use in assessing the accuracy of option costs recorded on the income
statement. ESO values cannot be directly inferred by observing prices.
Moreover, the accuracy of potential option pricing formulas cannot be
assessed by comparison to observed prices.

The FASB’s proposal hinges in part on the assertion that “during the
last 20 years mathematical models to estimate the fair value of options have
been developed to meet the needs of investors” and that “software available
for persenal computers reduces the application of those models to a fill-in-
the-blank exercise.” However, the models cited were developed for publicly
traded options and presume transferability of the option and a particular
exercise schedule (generally exercise at expiration). Anecdotal evidence of
actual exercise decisions suggests that the exercise policy for publicly traded
options differs from the actual exercise policy for employee stock options.
Without empirical evidence as to actual exercise practice, it is not clear that
the assumptions underlying the valuation of traded stock options apply to
employee stock options. While other models exist which take into account
actual exercise practice (e.g., exercise as a function of time to expiration,
market-to-strike price ratios and employee wealth), evidence on actual
exercise patterns is necessary to evaluate the need for and best approach to
alternate valuation approaches.

There has been some recent effort to value employee stock options.
Huddart (1994) proposes an alternate approach to valuing employee stock
options which explicitly incorporates the effects of inalienability and risk
aversion on employee exercise decisions. In that model, as in the Black-
Scholes formulation, risk neutral employees exercise options on non-
dividend-paying stocks only at expiration. However, risk averse employees
generally exercise options prior to expiration, even for stocks which pay no
dividends. The intuition is that in certain price ranges (particularly when the
market-to-strike ratio is large) employees prefer to exercise options in order to
reinvest the proceeds in other assets. Employees would prefer not to have too
large a portion of their wealth concentrated in options on their employer’s




stock. The model is consistent with the received wisdom that employees
generally exercise options well before expiration. Therefore, an option
valuation formula (like the Modified Black-Scholes approach described by the
FASB) based on exercise as a function of time alone is not descriptive.
Incorporating the expected time to exercise into the analysis in the manner
suggested in the exposure draft would result in a misvaluation of the
underlying options by a potentially substantial amount because it does not
reflect the decision rules used by employees.

Other factors are likely effect valuation as well. For example, Cuny
(1993) argues that employees are more likely to remain with their current
employer as the stock price rises. Since employee turnover is correlated with
stock price movements, adjustments to valuation for turnover should
capture these effects. Further, tax-based incentives, liquidity constraints and
beliefs of future stock price movements held by individual employees are all

likely to affect employee exercise decisions in ways which are not captured by

simply adjusting the Black-Scholes model for expected exercise based either
on past history or easily estimated anticipation of the future.

In this paper, our approach is primarily to describe the actual exercise
activity that occurs and to attempt to relate it to potentially important factors
suggested by theoretical research and intuition. While our results neither
answer the question of whether option value should be expensed on the
income statement (or disclosed in the notes) nor provide the most
appropriate option valuation approach, they do provide indirect evidence on
those issues by indicating the extent to which the assumptions underlying the
proposed approach are consistent with observed behavior.

Data

Our analysis is based on option data for a sample of six companies
which agreed to participate under conditions of confidentiality. All six
companies issue stock options to a large number of employees. Table 1
provides descriptive data on the sample companies. Companies A-C are
NYSE listed companies with 1992 market capitalization in excess of $1 billion,
net income in excess of $50 million and more than 10,000 employees.
Company A is diversified, Company B is an electronics company and
Company C is in the financial services industry. All have been trading



|

publicly for at least a decade. Companies D-F are smaller companies in the
computer industry which began trading publicly in the last decade and are
included on the NASDAQ. All three had 1992 market capitalization of less
than $1 billion, net income of less than $50 million and fewer than 10, 000
employees. Company G is an employee owned corporation. The stock of
company G is traded only (i) among employees and (ii) between the coporate
treasury and employees at a price established by formula. The market
capitalization indicated by the formula price in 1992 is between $1 billion and
$500 million. In 1992 net income was less than $50 million. Company G has
more than 10,000 employees. Our sample includes a range of companies,
which allows us to investigate the robustness of the results across a variety of
settings. Further, the presence of two firms that recently went public allows
us to investigate the issues for the subset of firms which has caused the
greatest concern on the part of the many commentators—emerging high
technology firms for whom a change in accounting requirements for options
could have a significant effect on reported results and, allegedly, the
continued use of option based compensation and capital markets access.
Coopers and Lybrand (1993), for example, find in their sample that options as
a percent of compensation and, hence, the implications of the proposed
standard are much more substantial for emerging than for mature firms.

Because we believe that important differences may exist across
companies, we present our results on an individual company basis and then
present conclusions more generally.

Empirical Design

Our empirical analysis is designed to provide evidence on four primary

questions:
1.  To what extent are options exercised prior to maturity?
2. Assuming that significant exercise does occur prior to maturity,
is it clustered around specific, predictable points during the
- option’s life?
3. To what extent is exercise predictable based on past history or

comparison across companies?




4. What factors other than time to exercise appear to be important
determinants of exercise?

Our first set of analyses is a description of exercise patterns as a function
of time to expiration. To the extent that exercise seems to cluster around
certain dates and seems consistent across grants, time since grant may be an
important determinant of exercise policy. Next we consider the relation
between exercise and calendar time. To the extent that events occurring at the
company level change incentives to exercise options, patterns should be
evident in exercise activity as a function of calendar time. Finally, we
examine exercise as a function of other factors including the market to strike
ratio. If crossing a hurdle stock price level triggers exercise, that pattern
should be evident in the relation between recent stock price movements and
exercise.

Description of Options

The options for all six sample companies are fixed stock options,
generally with strike price equal to the market price on the date of the grant.
Therefore, under current accounting, no expense would have been
recognized for the options issues. Company A issued non-qualified ten-year
options that vest annually in increments of 25% over 3-4 years. Company B
issued incentive stock options prior to 1986, but for most of the period issued
only non-qualified options.> For Companies B and C, options included in
the analysis are all ten-year options vesting ratably at 25% per year.t
Companies D and E issued non-qualified stock options with somewhat more
complex terms and vesting provisions. Company D issued ten-year options
that vest monthly over four to five years. Company E issued ten-, six- and

5 Incentive stock options differ from non-qualified options in their tax treatment. In
general, incentive stock options provide no deduction for the employer but allow employees to
defer gain recognition until the underlying stock is sold, at which time profits are taxed at
capital gains rates. Non-qualified options provide a deduction for the employer at the exercise
date for the difference between exercise and strike price and are recognized at ordinary income
rates when exercised. While the tax differences may affect incentives to exercise options, the
direction of the effect is not clear. In our empirical analysis, conclusions for the incentive stock
options are consistent with those for the non-qualified stock options.

6 For comparability, a small number of options with other terms, issued primarily to non-
US employees of Company B were excluded from the analysis. Also excluded for Company B
are a small number of options with cliff vesting. Conclusions are not sensitive to their exclusion.



five-year options that vest over various schedules. Company F issued five

year options which vest ratably over three to four years. Company G issued
only five year options that vest annually in increments of 10% to 40% over
four years.

Data on the employees granted options indicate option grants extended
deep into the organization. For Companies A, B, C, D, E, F, and G, 14,832,
24,126, 608, 575, 729, 3,232, and employees, respectively, were granted options
at some time during the period. Table 2, Panel A presents descriptive data on
the grants for the sample companies. We do not have data on number of
employees in the company on a continuous basis and therefore base analysis
on number of employees at year-end. Taking the mean across years in the
sample, the percentage of employees receiving options ranges from 0.8% for
Company C to 70.2% for Company F. The other computer companies, D and
E both also issue shares to a substantial percentage of employees, with
medians of 32.4% and 55.2%, respectively. While it is difficult to disentangle
the effect of industry from size, the relative high percentage for Company B,
9.2%, is consistent with a tendency for firms in high-technology industries to
issue options to more employees.

Table 2, Panel A also presents data on the range of percentages of
employees receiving options across years. There is a substantial differences
on a year-by-year basis for most sample companies. Further, for the large
companies A and C there is evidence of increasing use of options over time,
with the percentage of employees receiving options increasing monotonically
over the sample period.

Table 2, Panel B presents data on options granted in a given year as a
percentage of options outstanding at year-end. The mean percentage ranges
from 0.5% for Companies A and C to 8.6% for Company F. In general, the
pattern across companies and over time is similar to that for percentage of
employees receiving options. Since options are typically outstanding for
several years, the data suggest that options outstanding are a large fraction of
shares outstanding, particularly for Companies D-F.

Table 2, Panel C presents descriptive evidence on the number of grants
during a year by company, data which are important for structuring the
empirical tests. The number of grants per year illustrate the companies policy
of grant distribution. At the extremes, Company B has a general option grant
once per year, with additional grants in some years based on merit, while

10




Company F issues options almost daily in some years based on employee
anniversary and promotion dates. Because strike price is generally equal to
market price at issuance and vesting and expiration are based on grant date,
companies which issue options more frequently have a wider variety of
options outstanding at any point in time.

Table 2 also presents data on the number of options granted on a grant
date, the number of employees receiving options and the number of options
per employee. The data suggest that most grants represent a substantial
number of shares granted to a large number of employees, with each
employee receiving options on a relatively large number of shares. However,
there is also a substantial range across companies. In particular, Companies
A, D and F often grant options to only a few employees on a given grant date.
The number of options per employee across all companies is quite tightly
clustered for all companies based on the median and tenth and ninetieth
percentiles, but each company's distribution has a substantial right tail: the
maximum value is at least 80 times as large as the median value.

g

Univariate Analysis of Exercise Activity

Table 3 presents data on exercise activity by employee. In general,
employees exercise a significant percentage of their shares owned at a time.
The median percentage exercised ranges from 13% for Company E to 100% for
Company G. Further, for all companies but Company E, the ninetieth
percentile of exercise is for 100% of shares granted. It should be noted,
however, the data are potentially biased downward because the sample
includes a significant number of options which had not expired as of the end
of the sample period.

Table 3 also presents data on the percentage of life elapsed at exercise.
The median ranges from 21% for Company F to 92% for Company D,
suggesting that an assumption that employees exercise primarily at expiration
is not supported by the data. Data for the tenth percentile range from 5% to
39% suggesting that a substantial proportion of employees exercise within the
first year or two. Further, the ninetieth percentile ranges from 39% of option
life for Company E to 99% for Company G.

Additional evidence on exercise patterns is available in Figure 1 which
plots frequency of exercise as a function of exercise percentage and life of the

11



option on an employee/grant basis. The distribution across exercise
percentages suggests that most exercise takes place at 25%, 50%, 75% or 100%
of shares granted. Comparing across the life of the option, the maximum
points for 25% exercise occurs in the first six months of the second year of
option life, for 50% exercise occurs in the first six months of the third year of
option life, for 75% exercise occurs in the first six months of the fourth year of
option life, and for 100% exercise occurs in the first half of the fifth and sixth
years of option life. The highest peak occurs at the beginning of the second
year of option life and 25% of shares granted. This may reflect a tendency for
a significant subset of employees to exercise immediately on the first vesting
anniversary. The other peaks suggest that some employees wait past this
anniversary, but then exercise all available options at a later vesting date.
Further, the graph confirms that much of exercise takes place well before
expiration.

The left-hand panel of figures 2a-g present cumulative monthly
exercise as a percentage of shares issued, averaged over grants made by
Companies A-G in a particular year as a function of time since grant. In
general, the conclusions for average grant exercise policy are similar to those
from Figure 1. For Company A, approximately fifty percent of options
granted were exercised in the first half of the option life. That fact is striking
given that options vest annually over the first three to four years of the
option life. The fact that option exercise is generally spread over time also has
implications for the valuation for valuation. As discussed in Hemmer,
Matsunaga and Shevlin (1994), the option pricing model suggested in the
FASB Exposure Draft assumes that all exercise occurs at the expected exercise
date. To the extent that exercise is spread over time, the proposal ignores the
concavity of the valuation function with respect to time to expiration and,
hence, assigns too high a value to options. '

For Company B and C, exercise occurs somewhat later but still
generally takes place well before expiration. Analysis of Company D and E is
limited by the facts that the company began issuing options late in the sample
period and Company D issues options with a variety of lives. Nevertheless,
the evidence for the first three or four years suggests as much of a tendency
toward early exercise as for the more established companies. Company F
issues five year options and, for many grants, exercise appears to occur
relatively early in the options life.

12




In addition to providing evidence on the average time to exercise, the
figures also provide insight into the estimability of option exercise based on
past experience. The Exposure Draft suggests options be valued based on their
expected time to exercise, with a catch-up adjustment later in the options life
to adjust option life based on actual exercise experience. To the extent that
exercise is difficult to predict ex ante, the resulting valuation estimates (and
the charge against net income) will be unreliable at the time the options are
granted and the later catch-up adjustment will tend to be large and increase
the variability of reported net income.

The dispersion across grant/years in Figure 2 suggests that exercise
patterns can vary substantially. Even for the largest company, examining the
time at which the median option from a grant is exercised (i.e., cumulative
option exercise reaches fifty percent), average option life varies from
approximately four years to almost seven years. The variability for the other
large companies is comparable and, for the smaller companies, even greater.
In addition, the differences across companies suggest that using one company
as a basis for another company’s expected exercise experience (as has been
suggested, for example, with newly public companies) is not likely to improve
estimates substantially. Finally, the dispersion across grants suggests that,
absent more clear guidance as to estimating expected lives, a potentially wide
range of times to maturity could be justified. Estimates that later proved high
of low would be corrected by the catch-up adjustment under the current
proposal, reducing incentives to underestimate the life of the option (and,
hence, compensation expense at the grant date). However, were the catch-up
adjustment to be dropped (as many commentators have suggested) incentives
to choose a low expected option life to maximize net income would exist.

The fact that exercise patterns appear to differ substantially across
companies and grants within a company begs the question: What factors
appear to determine exercise activity? One obvious possibility is that factors
that are company-wide (e.g., stock price history) or economy-wide (e.g.,
changes in tax regulations or macro-economic conditions) might influence
exercise policy. An approach to isolating those types of effects is to examine
the data in calendar time (as opposed to time elapsed since the grant date).
The right-hand panels of figures 2a-g present cumulative plots of shares
exercised as a percentage of shares granted as a function of calendar time,
along with a plot of the stock price path over the options' lives. Starting with
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figure 2a, there is evidence of clustering in exercise across grants at detectable
points in time. In particular, there are months in which increased exercise
activity appears to occur for most grant/years simultaneously.

Further, those months appear to coincide with periods of substantial
stock returns. This result is not sensitive to exclusion of options with market
to strike ratios of less than one, suggesting that even for options in the
money, stock price movements are an important determinant of exercise.

This observation stands in sharp contrast to what we would expect to
see for TSOs. For TSOs, exercise before expiration is sub-optimal and is not
generally a function of the market-to-strike ratio or recent share price
movements. That result obtains because a publicly traded option’s market
price is greater than the difference between the market value of the stock and
the strike value of the option. In the case of employee stock options, risk
aversion limits an employee’s willingness to hold an option that is deep in
the money. In these cases, non-transferability precipitates exercise. Therefore,
exercise is likely to be a function of the market-to-strike ratio. Further, option
exercise is likely to be a function of recent stock price movement because
exercise is likely to take place when stock price first crosses a threshold market
to exercise ratio.

The patterns for the other companies in figures 2b—f lead to similar
conclusions. Movements in stock price seem clearly important in
determining exercise. For example, figure 2b suggests substantial clustering of
option grants in the last two years of the sample period, a period of substantial
stock price appreciation. Similarly, clustering in exercise activity is observed
for the other sample companies.

Figure 2g stands in sharp contrast to figures 2a to 2f. Most employees at
Company G wait until just before expiration to exercise the options they hold.
The exercise pattern for options granted on different dates at Company G are
highly correlated. Also, exercise at Company G on average occurs much
closer to the expiration date of the stock option than at any other company.
Huddart and Lang (1994) and Kulatilaka and Marcus (1994) argue that
increases in stock price volatility lead to earlier exercise. Since Company G's
stock price is substantially less volatile than the stock price of any other
company, the finding that exercise occurs much later at company G is
consistent with the predictions of the analytical models.

14




Regression Analysis

The preceding analysis suggests that both time to expiration and stock
price movements may be important determinants of employee exercise
activity. To address those issues formally, we conduct regressions of the
percent of options exercised as a function of various explanatory variables
including stock price measures and time to expiration. The unit of
observation is a grant/month and the dependent variable is percentage of
shares exercised for a specific grant in a given month divided by the number
of shares originally issued in that grant. Because grants vary substantially,
both within and across companies, in the number of employees'who received
them and the total number of shares issued, small grants will tend to have a
higher variance in percent exercised in a given month than large grants.
Therefore, we estimate weighted least squares regressions with weights based
on the number of employees receiving shares. By-company results weighting
based on shares issued are very similar, but pooling across companies is
hampered by differences in shares. We also estimated ordinary least squares
regressions excluding the smallest grants with similar results.

15




In terms of explanatory variables, we consider four returns variables
and two variables based on the market to strike ratio:

Monthly return ending fifteen days prior to the month
Return over the fifteen days prior to the month
Return over the month

Return for the following month

Market to strike ratio on the first day of the month

I Y

Market to strike ratio squared

Use of these stock price measures is motivated by studies like Huddart
(1994) who suggests that, given risk aversion, exercise will be a function of
market to strike ratios, with risk averse employees exercising when some
threshold market to strike ratio is reached. Assuming that the sample of
employees have a distribution of risk tolerances, one would expect exercise to
generally increase in market to strike ratio. Further, the relation would
probably be nonlinear with little exercise at market to strike ratio slightly
above one as the most risk averse employees exercise, increasing more rapidly
as one approaches the market to strike ratio for the average employee and
then leveling off for high market to strike ratios. In addition, recent return is
lagged returns are likely to be associated with exercise since, loosely speaking,
exercise will tend to occur at the time a market to strike ratio threshold is first
crossed. Inclusion of future returns allows us to examine whether exercise is
primarily a function of knowledge about the future rather than a reaction to
past performance.

We also include three other variables:

7. Percentage of grant available
8. Years of life remaining
9. Standard deviation of return.

Percentage of grant available captures the extent to which the grant was
not fully vested and the cumulative effect of past exercise. Percentage of life
remaining captures the fact that as expiration approaches, the value of the
option component decreases, increasing the tendency to exercise for a given
market to strike ratio. Finally, the standard deviation of returns captures the
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notion that an increase in price variability may cause increased exercise by
risk averse employees.

Regression results are included in table 4, beginning with pooled
analysis and then company by company. Observations with market to strike
ratios less than one and cases in which grants have been fully exercised are
excluded. Rank regression results are included in addition to parametric
results as some of the relations may be nonlinear and distributional
assumptions underlying ordinary least squares may be violated. Conclusions
are generally consistent across companies and between ranked and ordinary
least squares regressions. In terms of the returns variables, recent returns are
strongly positively associated with exercise, particularly contemporaneous
returns. The relation is negative for the longer lagged returns which,
together with the positive association for contemporaneous returns, suggests
that exercise activity is greatest in periods in which the stock price is
rebounding from a previous fall. There is little evidence of a negative
relation between exercise and future returns, suggesting that exercise does not
occur primarily in anticipation of future returns.

The relation with market to strike ratio is positive, suggesting more
exercise when market to strike ratios are high even after controlling for recent
returns.” However, the coefficient on the market to strike ratio squared is
negative, suggesting that the relation is increasing, but at a decreasing rate.?
The coefficient on percentage of grant available is generally positive,
suggesting that more exercise occurs when more options are available. The
coefficient on percentage of life remaining varies across companies,
suggesting that the relation between option life and exercise may be more
complex than we have captured. Finally, the standard deviation of returns is
generally negative, providing little evidence that increased share price
variability increases exercise activity.

The regression R2's range from 0.05 to 0.46 for the parametric weighted
least squares specification (0.08 for the pooled regression) and from 0.17 to 0.67

7 Significance levels of coefficient estimates should be viewed with caution because of
potential violations of independence across observations. We are currently investigating the
extent to which this is an issue.

8 A problem with the quadratic formulation for market to strike is that the relation can become
negative for high market to strike ratios. Based on the coefficient estimates, that would occur
for market to strike ratios greater than seven. We are currently considering alternate
specifications.
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for the rank regression (0.28 for the pooled regression) suggesting that, while a
significant proportion of the variation is explained, much of it remains.

Extensions

Our analysis to date is clearly limited in the analysis and variables we
consider and the conclusions that we draw and is at the work in process stage.
We are currently expanding the analysis in several ways. First, we are
considering alternate empirical specifications. The regressions are likely to
suffer from a variety of econometric issues, several of which were discussed
earlier. In addition, the unit of observation used above, the grant month, is
only one possible measure. Perhaps a measure computed at the employee
level is more appropriate. That would allow us to explicitly incorporate
knowledge of employee characteristics (e.g., salary and rank data) into the
analysis.

Second, we are considering other variables to include in the analysis
including some that capture tax considerations. For example, substantial tax
law changes occurred during the sample period which may have changed
incentives to exercise. In addition, we have not incorporated variables like
vesting month which appeared to be important in figure 1. Finally, there
may be (and a cursory examination suggests that there are) seasonalities in the
data related to factors like liquidity needs which have not been incorporated.

Third, we are expanding the sample to include additional companies as
more data becomes available. While we will probably never have access to a
large sample of companies, additional data will enhance generalizability of
the results.
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Figure 1

This figure plots the frequency of employee exercise decisions over the life of the
option and the fraction of the grant exercised by the employee at one time. EXPCT

¢ is the percentage of shares granted to the employee that are exercised together. LIFE
is the elapsed life of the option in years. There are 83,615 events in which employees
exercise options in our data set. In the majority of cases, employees exercise at one

v time exactly 25%, 50%, 75%, or 100% of the options granted to them. Exercise of
25% of the grant is clustered at the first anniversary of the grant date. Similarly,
exercises of 50%, 75%, and 100% of the grant are clustered at the second, third, and
fourth anniversaries of the grant. This pattern suggests many employees exercise
options soon after they vest.
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Figure 2 Companies A to G

Left-Hand Panels: Plot of cumulative options exercised since the grant date as a
percentage of options granted. All options granted in one year are treated as a single
grant. Data were computed by cumulating the options exercised each month by grant
year and dividing by the total options granted. Right-hand Panels: Thin lines plot
the cumulative options exercised as a percentage of options granted over calendar
time. Gray circles overlaid on these lines indicate periods when the options were out
of the money. All options granted in one year are treated as a single grant. Data
were computed by cumulating the options exercised each month by grant year and
dividing by the total options granted. The thick black line plots mid-month stock
price.




