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1.
BACKGROUND
One of the most striking developments in compensation has been the growth in importance of employee stock option plans.  Stock option plans are pervasive among US companies and of increasing importance internationally.  Because options exact a significant cost on the existing shareholders and potentially affect managerial decisions, understanding the effects of options is important to understanding and valuing companies.  Further, option accounting has proved very controversial.  As the incidence and controversy associated with options has increased, so has the research literature to investigate many of the concerns.  

The origins of employee stock options reflect the attempt to tie pay to employee performance.  Papers like Holmstrom (1979) formalize the notion that firms face a fundamental tradeoff in compensating risk-averse employees.  On the one hand, incentives can be improved by tying compensation to performance and, hence, aligning employees’ incentives with shareholders’.  On the other hand, if employees are risk averse and performance-based compensation places risk on them, the employer will have to provide additional expected compensation for taking on the additional risk.  
Option granting began as an executive compensation device, since the incentive effects are most clear for individuals who have the ability to significantly affect share price. An increased emphasis on incentive-based compensation along with favorable accounting treatment and other factors have resulted in increased option use over time.  Today options represent a significant component of compensation and a significant cost of doing business for many firms. 

Murphy (2003), for example, compares the intensity of stock-based compensation for new economy and old economy firms in the S&P 500, MidCap 400 and SmallCap 600 over the period 1992-2001.  He finds that, for the median CEO of a new economy firm in 1992, 34% of compensation was stock based (options and restricted stock); by 2001 the figure had increased to 83%.  While not as pronounced, a similar pattern obtained for old economy firms with the median CEO receiving stock-based pay totaling 25% of total compensation in 1992, increasing to 59% in 2001.  During the same period, the proportion of stock-based compensation for non-CEO proxy-named executives increased from 22% to 75% for the new economy firms and from 20% to 49% for the old economy firms.  Options are typically granted well into the organization, with 86% of options granted to employees below the top five for the median new economy firms in 2001, compared with 79% for old economy firms.  Moreover, he finds that the magnitude of option compensation to the typical employee is substantial, with the per-employee dollar amount of stock options awarded in the median firm totaling $17,970 for new economy firms and $1,610 for old economy firms.  
As a result, understanding stock option compensation and its implications is important to understanding the firm and its value.  My goal in this paper is to provide a general overview on options, using evidence from the empirical research literature.  While there are a number of approaches one could take to evaluating the literature, I structure my discussion around the valuation implications of options.  Rather than attempting a thorough review of all of the research literature on options, I focus on implications of research for evaluating the likely effect of options on firm valuation.  I begin with a basic example of how option compensation could fit into a traditional discounted cash flow valuation model.  I then structure my discussion around the implications of options for each input into the valuation model.  I close with a summary of the implications for valuation.
2.
A BASIC EXAMPLE
To structure the discussion that follows, it is useful to set up a simple example.  Although the terms of options vary across companies and over time, a fairly typical option has a ten-year life.  For accounting reasons discussed below, the typical option is granted at the money, meaning that the strike price at which the option can be exercised is equal to stock price at the time of the grant.  Therefore, if the stock remains below the price at grant date throughout its life, the option would expire valueless and the employee would have gained nothing.  However, if the stock increases in value, the employee has the right to exercise the option and receive the shares at the strike price specified in the option agreement.   Typically an option also carries a vesting period and schedule, say 25% per year at the end of each of the first four years of the option’s life, limiting exercise until vesting has occurred.  Like option lives, vesting schedules vary across companies.  

When the employee exercises the option, he receives the shares in exchange for paying the strike price.  He could then retain the shares or sell them on the market for the current share price, having retained the spread between the market and strike prices (often referred to as the “intrinsic value” of the option).   Because employees often exercise for liquidity or to reduce risk, they do not typically choose to hold the stock.  Rather, an employee can engage in a “cashless” exercise, often facilitated by the employer or a broker, in which the employee never purchases the stock and, rather, simply receives the intrinsic value of the option.  

As a result, one can conceptualize the payoffs to the option in terms of a binomial tree, as in figure 1.  The binomial tree plots potential option values after the initial grant date (year 0) for cases in which the option is at or in the money.  For convenience, assume the stock price can either move up or down each year.  At exercise at any node, the employee receives the difference between the current stock price and the strike price.  For convenience, sample stock prices and intrinsic values of the option are listed on the right.  So, imagine that the stock price is $10 at grant date and that it can go up by $1 or down by $1 each period after grant.  Then, in year 0 (at grant), the option would be worthless if exercised (market price is equal to strike price, so intrinsic value is zero).  After one year, the stock price could have gone up to $11 (in which case the option could be exercised at an intrinsic value of $1) or dropped to $9 (intrinsic value of $0) and so on.  
For convenience, assume the options vest after four years (although in practice they more typically vest ratably 25% per year).   Assume, further, that there are no transactions costs associated with exercising.  From that perspective, the option provides incentives to take actions to increase share price prior to exercise so that options are in the money at exercise.  In the binomial tree, the nodes marked v are unvested, so exercise cannot occur.  Exercise could occur at nodes marked with x’s.  

Several points are worth noting from the example. First, although issued at the money, the options have value because they have some probability of a positive payoff in the future and no probability of a negative payoff.  While some have argued (and the FASB’s intrinsic value approach implicitly assumes) that at-the-money options do not have value at the grant date because they have would not have value if exercised then, they clearly do have value in expectation because they have upside potential and no downside potential.  

Second, and more importantly, the expected benefit to the employee from holding the option comes at the expense of existing shareholders.  This point bears elaboration because some have suggested that options are non-cash and therefore do not represent a true cost to shareholders under a discounted cash flow approach.  In particular, if the employee is able to exercise the option at a strike of $10 when share price is, say, $15, the employee receives a benefit of $5 at the expense of the shareholders.  This is clearest with cashless exercise.  Suppose the employee exercises the option and immediately sells the share, pocketing the $5.  As a result, the employee ends up with $5 of compensation while the company ends up with $10 of additional paid in capital and one more share of stock outstanding.  Setting aside taxes and transactions costs for the moment, all parties are in exactly the same position as had the firm sold the shares on the open market for $15 and paid the employee $5.  
At that point, the firm can either choose to allow the additional share to remain outstanding or can repurchase it on the open market.   While it does not affect the ultimate answer, it is easiest to see the effect of options on valuation if we assume the firm chooses to repurchase the stock for $15 to avoid dilution.  The underlying economic outcome would be the same as had the employee been paid $5 in salary (even down to the likely tax effect, as discussed later):  the company would have paid out a net amount of $5, the employee would have received a net amount of $5 and the number of shares outstanding would be unchanged. 
It is important to note that the cost of options to the shareholders accrues irrespective of whether the firm opts to repurchase shares.  If the firm repurchases its shares to satisfy option exercise, it avoids dilution but sacrifices cash.  If the firm chooses not to repurchase and instead issues more shares, it retains cash but dilutes ownership.  Assuming markets are efficient and cash used for share repurchases would otherwise be invested in zero net present value projects, existing shareholders are indifferent between the two alternatives.  However, it simplifies the problem (without changing the conclusion) to assume that the company simply pays the employee the difference between the market and strike price when the employee exercises an option. 
Note also that this example provides the framework for thinking about the consequences of options for equity valuation.  First, options create a claim against the existing shareholders.  Further, it is reasonable to think about the magnitude of that obligation in terms of the discounted expected cash flows based on the intrinsic value of the option at exercise.

Second, options create potential benefits to the firm’s shareholders.  Most directly, option compensation is likely to substitute for other forms of compensation which employees would otherwise require.   More generally, option compensation changes incentives, which may also change the expected cash flows to the firm.  As a consequence, it is important to explicitly consider the likely cash flow effects of options in valuing the firm.  

Options in Valuation

Although there are a number of ways to think about options in valuing the equity of the firm, probably the easiest is to take a cash flow perspective and to assume that the firm repurchases shares to issue to employees exercising options.  Then, the cash flow implications of options are most clear without mixing in the effect of dilution.  
While there are a number of ways to structure the problem, perhaps the easiest way is to divide the company into assets, liabilities and equity.  

Assets = Liabilities + Equity.

Following papers like Soffer (2000) and assuming no non-operating assets, the value of the equity can be expressed as the value of the net operating assets (net of operating liabilities) less existing interest-bearing (non-operating) debt.
Beginning with an example in which the firm provides all compensation in the form of salary or bonus and following a standard discounted cash flow approach, the value of the equity of the firm can be expressed as: 
Value of Common Equity = PV( Expected Operating Free Cash Flows) – Existing Debt

where PV(Expected Operating Free Cash Flows) is the present value of the expected operating free cash flows and Existing Debt is existing interest-bearing debt including preferred stock.  
Now consider the effects of options.  Options could affect the preceding equation in at least three ways.  First, and most directly, existing options represent an obligation of the firm that is not naturally reflected in operating free cash flows and must be explicitly incorporated.  From the perspective of the statement of cash flows, for example, options are reflected as a cash outflow from financing (to the extent shares are repurchased to satisfy option grants) and a cash inflow from financing (for the strike price received when options are exercised).  However, from a valuation perspective, the cost of outstanding options would need to be taken into account.  While this obligation does not satisfy the accounting definition of a liability it represents a potentially significant claim against the equity of the firm that is conceptually very similar to a liability.  In particular, it represents a claim for which the benefits have, at least partially, already been received.  Further, if the firm were to cease issuing options, the outstanding options would still represent an unavoidable claim against the firm.  They are contingent obligations because they will only need to be satisfied under certain stock price scenarios.  Like a typical liability, outstanding options can be valued based on the present value of the expected option payouts.  
Second, the cost of likely future option grants needs to be taken into account.  While it may initially seem odd to consider option compensation separately from other compensation, options are different from other forms of compensation in that they are typically not reflected on the income statement.  As a result, net income is overstated because a major cost of doing business is ignored.  However, options do conceptually represent an expense and should be taken into account either in expected operating free cash flows or separately.  We will take options into account separately under the assumption that the starting point for the valuation is expected free cash flows based on reported net income (i.e., ignoring options).   

Third, it is important to consider the effects of options on expected future operating cash flows.  That adjustment may be taken into account more naturally because it will directly affect the operating free cash flows of the firm.  So, for example, if the firm has been relatively consistent in granting options, past experience in generating operating cash flows may be representative going forward.  Similarly, the benefits of options will be reflected in net income, so earnings forecasts will incorporate the incentive effects of options.  If, on the other hand, the firm has recently changed its compensation policy, it may be more important to explicitly take option incentives into account. The potential adjustment takes two primary forms.  First, options substitute for other compensation so, if the firm has been increasing option compensation over time, its growth in reported profitability will be artificially inflated because of the resulting reduction in other forms of compensation that are included as part of compensation expense on the income statement.  Second, options have incentive effects which may affect the future cash flow trajectory and risk.  
Summarizing, for a firms which grants options the valuation equation can be supplemented by adding terms to reflect the expected cost of existing and future options and expected benefits from options. 

Value of Common Equity = PV(Expected Pre-Option Operating Free Cash Flows) – Existing Debt – PV(Expected Cost of Existing Options) – PV(Expected Cost of Future Options) 
+ PV(Expected Incremental Cash Inflows from Options) 
I now turn to considering each of the three option-related components separately.  

3.
EXPECTED COST OF EXISTING OPTIONS
Conceptually, one way to incorporate existing options in valuing the equity of the firm would be to include their implications in the forecasted operating cash flow stream.  So, for example, in each future period the pre-option operating cash flows could be estimated and the cost of satisfying options exercised could be incorporated as part of the cash flow stream.  

However, in practice it is probably easier to value the option component separately from the other operating cash flows because option exercise is difficult to forecast and incorporating option value separately allows one to use existing option pricing models.  In particular, given information on the inputs to an option pricing model, one can assign a value to the outstanding options and, hence, estimate the magnitude of the obligation.  In order to proceed, it is helpful to first consider the accounting and disclosure for stock options since that underpins the valuation and research discussion.

Accounting for Stock Options

The primary goal of financial accounting is to provide information to investors for use in valuing the equity of the firm.  The preceding illustrates the challenge for stock option accounting: how to provide the information necessary for investors to properly incorporate options into valuation.  

From early on, the Financial Accounting Standards Board (FASB) and its predecessor the Accounting Principles Board (APB) recognized that options were important to assessing firm value.  With the growth of options as a compensation device, a central issue arose as to how to best represent options in the financial statements. 

Although there has been significant debate about option accounting, two facts seemed clear.  First, an option has expected value (and expected cost to existing shareholders) even if the option is not currently in the money.  As discussed earlier, if the share price increases, the option pays off; if not, the employee receives nothing.  However, the employee can never lose, so the expected value is positive.  Analogously, outstanding options represent an obligation of the firm.  
Second, options are granted as part of compensation.  The employee will find the inclusion of options in the employment contract attractive and may be willing to sacrifice other compensation in exchange for options.  In fact, employment contracts often specify an estimated value for options as part of total compensation.  Clearly, the value of options represents part of the cost of doing business.  

Given those two facts, a key remaining issue is whether options should represent an expense on the income statement.  Based on the notion that options represent value given to the employee as compensation for effort, the FASB concluded that options should represent part of compensation expense for the firm.  However, the more difficult question is how the value of that compensation should be measured.  

First, when should the expense be measured and recorded?  Conceptually, there are at least two potential measurement dates.  One possibility would be to wait until the option is exercised, typically years after the grant date, and measure an expense as the value of the option at the point of exercise.  This is the approach taken for tax purposes on nonqualified options, discussed later.  However, there are at least two problems in using that approach as a basis for stock option accounting in the financial statements.  First, in terms of the income statement, it does not match the benefit of options to the cost.  The incentive benefits of options are typically received in periods prior to the exercise period.  Second, it does not accurately reflect the economics of the transaction.  To be analogous with the treatment of other forms of compensation, options should be reflected as a charge against income as they are earned so that two firms granting compensation packages with the same total value are represented on a consistent basis regardless of mix. 
The other approach is to measure the value of the option at the date of grant (“grant date accounting”) based on an estimate of its value.  The APB, and more recently the FASB and International Accounting Standards Board (IASB), opted for grant date accounting under the argument that the fair value of the option is established at the date of grant.  The option value is then expensed over the service period during which the options are earned through vesting, the notion being that options should be recognized as the employees gain the rights to them.

The major disadvantage of grant date accounting is that the value of the option must be estimated at the time of grant, leading to the major issue in option accounting: how to value an employee stock option.  The primary consideration facing most proponents of expensing stock options has been the issue of appropriate valuation approach, and that consideration led to options traditionally not being recognized as an expense.  The issue persists even today with the FASB indicating support for expensing stock options, but still discussing the appropriate valuation approach.  

In that regard, it is instructive to consider the traditional accounting for options in APB 25.  APB 25 was completed in 1973, around the time papers like Black and Scholes (1973) and Merton (1973) were published.  The issue facing the APB is clear from the binomial tree in figure 1.  While the general approach to thinking about valuation seems clear (discounting future expected option values), the practical application is more difficult.  For instance, in our example, there are a very limited number of future stock price possibilities.  However, in practice, with share prices changing constantly and by very small amounts, there are an almost infinite number of possible future stock price outcomes that must be considered, complicating the computation.  Similarly, the issue of appropriate discount rate is complex.  Underlying many accounting standards is a notion that resulting amounts must be reasonably and objectively estimable to merit inclusion in the financial statements. 

At the time of APB 25, the Board argued that options had value and should be recognized as an expense, but concluded that the valuation approaches were not sufficiently developed to justify applying an option pricing model.  They settled on an approach based on intrinsic value in which options with fixed terms were valued at the grant date based on the difference between market and strike price (intrinsic value), at least until there was a more generally-accepted approach for option valuation.  As a result, options issued at the money required no expense recognition, primarily in response to the lack of an acceptable valuation approach.  

With the general acceptance of the Black Scholes and other option pricing models for publicly-traded options and increasing use of options in practice, the issue of option measurement became more pressing.  Many commentators noted the inconsistency in accounting between stock options and other forms of compensation.  In fact, even with stock options, grants to nonemployees (e.g., for goods or services) were required to be recognized as an expense based on option pricing models, with only option grants to employees accorded special treatment.  Firms issuing substantial non-option compensation argued that they were unfairly disadvantaged with the special treatment accorded options.  As a result, the FASB agreed to reconsider the option issue.

While many arguments were raised against the expensing of options, the most compelling were (1) that there were economic consequences to option expensing and (2) that the value of options could not be accurately estimated.
  On the economic consequences front, the assertion was that, even if the current accounting is incorrect, the cost of changing it (in terms of harming the competitiveness and capital-raising ability of high technology firms) would be too high.  However, the FASB has indicated on a variety of issues (e.g., expensing research and development and accounting for post-retirement benefits) that economic consequences are not a major consideration in its deliberations and that accounting is intended to be neutral (i.e., accounting should report on economic reality without affecting it).  The FASB views the current accounting for options as non-neutral because firms appear to change the structure of option contracts (e.g., issuing options at the money) to avoid expense recognition.

The issue of valuation is a more substantive one.  As many commentators have noted, existing option pricing models are based on assumptions that are generally not designed for employee stock options.  Further, while option pricing models work well for publicly-traded options, it is not clear that would necessarily translate to employee stock options.  

Under pressure from a variety of sources, the FASB opted in SFAS 123 to encourage firms to expense the fair value of options, but offered the alternative of disclosure.  More importantly from a valuation perspective, it established a set of required disclosure to inform valuation so that, even if the firm chose not to expense options, there was sufficient detail available for investors to assess their implications.  In particular, the argument was that the issue of whether options were expensed was less important if the investor had access to sufficient information to estimate the value of existing options and likely future options.  The resulting disclosure includes the fair value of the options earned during the period as well as information about characteristics of options currently outstanding.  

To understand the disclosures, it is useful to explicitly consider the inputs into a model like the Black Scholes option pricing model since the disclosures are designed to facilitate investors using such a model to arrive at their own estimates.

The basic Black Scholes model for a non-dividend paying stock expresses option value as:

C = SN(d1) – Ke-rtN(d2)

where:
C
is the value of the option

S
is the current market price of the stock

K 
is the strike price to be paid when the option is exercised

t
is the time remaining before the option expires

N(()
is the cumulative standard normal density function
r
is the risk-free interest rate


is the standard deviation of the return on the stock
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With respect to the two terms of the equation, the first can be thought of as the present value of receiving the stock at exercise conditional on the option being in the money.  The second term captures the present value of having to pay the exercise price conditional on the option being in the money.  The difference is the value of the option.  

The Black Scholes model is well suited for estimating the value of the option obligation because it provides an estimate of the present value of the future payoffs to the option.  As a consequence, it takes the effort out of explicitly forecasting potential values of the options and discounting them back and instead permits the value to be inferred from inputs like the current market price, option strike price, risk-free interest rate, expected share price volatility, dividend payout and expected time to exercise to calculate the value of an option.
To understand how such an approach might be implemented in practice, it is useful to consider a specific example like Dell Computer.  The appendix presents financial statements and selected disclosure from Dell’s fiscal 2002 annual report, including the option footnote.  Note that the option footnote presents five basics sets of information.  First, it provides information on the terms of the options.  For example, it notes that there are two option plans, one for executive and one for non-executive employees.  In terms of the tax treatment of the options, the broad-based plan is limited to nonqualified options, while the executive plan includes both NQOs and incentive stock options.  Dell’s options typically have a ten-year maturity and vest ratably over five years.  That information will be useful in estimating the value of the options.
Second, it provides information on the option granting, exercise and cancellation behavior in previous years.  For example, we know that there were 344 million options outstanding at the beginning of 2002, 126 million more granted, 63 million exercised and 57 million canceled, leaving 350 million outstanding at year end.
  Given 2,602 million total shares outstanding at year end, optioned shares represent 13.5% of shares outstanding.  In addition, we know the average exercise prices of each group of options.  For example, we see that the options granted during 2002 were at an average strike of $23.24, while those that were exercised were at a strike of $3.11, indicating that the share price has increased about 647% on average since those options were granted.  In addition, options canceled had an exercise price of $32.86, indicating that most were out of the money when the employee left the company.  This information will be useful in forecasting option activity going forward.  
Third, the disclosure provides a summary of the terms of the options that are still outstanding.  In particular, the outstanding options are categorized by exercise price range, and Dell also discloses weighted-average exercise price and remaining contractual life.  Options are divided into those that are exercisable and those that are not (typically because they have not vested).  That information provides useful inputs into the option valuation model.  
Fourth, the footnote presents information on fair value estimates and assumptions underlying those estimates.  In particular, the footnote indicates that Dell estimates that the average fair value of an option granted in fiscal 2002 was $13.04, down from $20.98 and $22.64 in 2001 and 2000, respectively, primarily due to lower share prices.  Further, the footnote provides estimates of the reduction in income had options been expensed, on both a pre-tax and after-tax basis, as well as on a per-share basis.  In 2002, expensing options would have reduced pre-tax income by $964 million, $694 million after tax.  Given reported pre-tax income of $1,731 million, that represents a reduction of 56%.   In terms of our valuation framework, this information is useful in thinking about current option intensity (and profitability) as a means of assessing the likely cost of options going forward.  In that sense, options are like other forms of compensation on the income statement, and the footnotes provide information on current profitability after taking options into account as a means for estimating future profitability.  

In addition, the footnote provides information on the assumptions underlying the fair value estimates.  In particular, expected life on new option grants is five years (relative to a contractual life of ten years), the risk-free rate is 4.63%, the share price volatility is 61.18% and no dividends are anticipated.
Value of Outstanding Options
Given that information, we can estimate the value of outstanding options.  In particular, we need estimates of the following:  

S
the current market price of the stock,
K 
the strike price to be paid when the option is exercised,
t
the time remaining before the option expires,
r
the risk-free rate of return, and 


the standard deviation of the return on the stock.

Based on the footnote disclosure, we know the following general option assumptions as of year-end 2002:  risk-free rate (r in the Black Scholes model) of 4.63%; standard deviation of returns ( in the model) of 61.18%; and expected dividends of zero.  In addition, we have information on the terms of various subsets of options.  For example, consider the set of 30 million options outstanding with an average remaining contractual life of 3.49 years and a strike price (K in the Black Scholes model) of $0.96.  Assuming that we are estimating the value of the option obligation at fiscal year-end 2002, share price (S in the Black Scholes model) is $26.80. 
The only missing input to calculating the option value as of year-end 2002 is the expected remaining life.  However, we do have some information on option life.  First, we know that the expected term at time of grant for the typical option is five years.  Second, we know that the options in this group are, on average, already more than five years from grant and have a remaining contractual life of only 3.49 years.  As a result, we need to make an assumption about the remaining life for this particular group of options, not to exceed 3.49 years.  Research discussed below suggests that, in general, option exercise is spread fairly evenly over the post-vesting life of the option.  While we later discuss approaches for developing more sophisticated estimates of option exercise, for convenience we will initially assume that exercise takes place at half of the remaining life (in 1.745 years for this group of options).  Given the options are deep in the money and close to the end of their lives, it turns out in this case the assumed option life is not especially important.  

Then, applying the Black Scholes pricing model, the value of each option is about $25.91.  The option value is very close to the intrinsic value of the options (market price of $26.80 – strike price of $0.96 = $25.84) because the options are deep in the money and close to the end of their lives and, hence, are very likely to be exercised.  Multiplied by 30 million, that group of options is worth about $777 million.   
Analogous calculations can be made for the other option subsets as well.  For convenience, I assume options are exercised half way through their remaining lives.  In total, the value of outstanding options is $5,257 million.  Because, as discussed in more detail later, option exercise typically creates tax deductions, the implications for cash flows are not as extreme as the magnitude of that liability would imply.  However, assuming a tax rate of 28%, the after-tax liability is about $3,785 million.  
To give a sense for the relative magnitude of the option obligation, if treated as a liability it would represent one of the largest claims against the firm.  At year-end 2002, Dell had total liabilities of $8,841 million; options would increase the liabilities by 43%.  Given a market capitalization of $69,734 million as of year-end 2002, the after-tax value of outstanding options is 5.4% of the market value of Dell’s outstanding equity. 
4. EXPECTED COST OF FUTURE OPTION GRANTS
Under the assumption that the operating cash flow estimates do not explicitly incorporate the effects of options, future option grants need to be taken into account.  Based on the footnote disclosure, it is clear that the effects of stock options on reported profitability could be substantial for Dell.  In particular, the pro forma disclosure indicates that diluted earnings per share in 2002 would have been reduced by $0.27 per share from $0.46 to $0.19.  In other words, based on the valuation approach used by Dell, options constituted a very substantial cost of doing business.  Coupled with our valuation approach above, one could use this information (and information on the prior years’ options) to assess the quantity of options necessary to support past accounting profitability and get a sense for the likely intensity of options necessary for the future.  

Dell reports pro forma option expense totaled $964 million in 2002.  That figure includes a mixture of effects.  First, it includes a portion of the options granted in each of the last five years (because Dell has a five-year vest and option expense is spread over the vesting period).  As a result, the $964 million reflects options granted as long ago as 1997.  That also explains part of the reason that pro forma option expense has increased substantially over recent years.  In SFAS 123, the FASB established a transition in which the footnote expense was based only on grants going forward, so the first year only included that year’s option grants.  As time passed, additional layers of option grants were added in until the calculation reached steady state at the end of the vesting period for options granted in the first year of the standard (five years in Dell’s case).  As a result, the trend in historical data on pro forma option expense is not necessarily representative going forward.  Second, under SFAS 123, option values are adjusted for estimated forfeitures.  The company estimates the value per option and the likely forfeitures during the vesting period.  The remaining amount is amortized over the vesting period, with an adjustment each period for the amounts by which the forfeiture rate differs from expectations.  As a result, the $964 million is affected by the option grants over the last five years and the experience with forfeitures.  

One can get a sense for the magnitude of options granted in 2002 from the number of options granted (126 million) and the value of options per share ($13.04), implying option value of $1,643 million in total.  The total was $3,231 million ($20.98 x 154 million) in 2001 and $1,132 million ($22.64 x 50 million) in 2000.  The volatility of option grants makes them difficult to forecast in this context and knowledge of the firm’s plans with respect to options is important to forecasting options.  However, as a starting point, the value of options granted over the last three years has averaged $2,002 million.  Of course, some of those options will ultimately be canceled.  Cancellations typically occur when employees leave the firm, either prior to vesting or when options are out of the money.  Over the previous three years, cancellations averaged 33% of options grants for Dell.  While that probably overstates the effect of cancellations because it includes out-of-the-money options that were canceled but would otherwise have expired out of the money, it provides at least a benchmark for thinking about options going forward.  Assuming that 33% of the options are ultimately canceled and applying Dell’s stated effective tax rate of 28%, the pre-tax option amount is $1,341 million and the after-tax amount is $966 million. 
The notion that Dell incurred about $966 million of after-tax option costs in 2002 provides at least a starting point for thinking about future option costs.  If option intensity were to remain relatively constant, the cost of option-based compensation might be expected to grow at approximately the growth rate of sales.  Starting with a baseline expense of $966 million and assuming a growth rate of, say, 3% in perpetuity and an 8% discount rate, the estimated obligation created by future option grants would total about $19,315 million.  Coupled with the estimated obligations for existing options discussed above, the total obligation for current and future options would total $22,738 million. Comparing that to Dell’s year-end market capitalization of $69,734 million, it is clear that the cost of options is substantial.
Of course, the preceding is based on fairly ad hoc assumptions and, in practice, would need to be adjusted for expectations about future events, especially with regard to future option grants.  For example, many companies including Dell have announced intentions to reduce option intensity going forward.  However, even if that is the case, it raises important issues of how the company would make up for the portion of compensation currently in options.  In particular, options cannot be viewed in isolation.  For example, if option intensity is expected to diminish over time, other compensation will likely have to be substituted for option compensation.  As a result, an overestimate of option compensation will be potentially mitigated by an underestimation of other compensation.  In the extreme, if other compensation replaces option compensation dollar for dollar, a misestimate of options going forward does not necessarily create a misestimate of value.  However, as discussed later, the tradeoff need not be dollar for dollar because of factors like risk aversion.  
5.
RESEARCH ON OPTION COSTS
The preceding is intended to present a general discussion of stock option cost issues as they relate to valuation.  As such, it is based on fairly extreme assumptions.  Much of the research on stock options is designed to provide further insight on many of the assumptions.  While the research does not necessarily provide direct implications for valuing firms in specific instances, it does help structure intuition for the types of forces at work with stock options.  

Research on Option Exercise
The preceding discussion of option valuation makes implicit assumptions about the likely pattern of employee option exercise (e.g., exercise at half of the option’s remaining life) to permit valuation of existing and future options.  This issue lies at the heart of option valuation and the current controversy over options: how best to value options and how accurately the valuation can be performed.  Going back to the binomial tree, a primary issue is predicting exercise.  As noted earlier, given current stock price and an estimate of stock return volatility, it is possible to map out all possible future stock prices (and, hence, the value of the stock options if exercised at each node of the binomial tree) and their probabilities.  Coupled with an assumption of employee exercise behavior, one can compute expected option value to be discounted back to the present. 

Every option valuation approach makes assumptions about exercise behavior.  Consider the binomial tree in figure 1.  There are a large number of cases in which the option is in the money and exercisable, and it is up to the employee to decide when to exercise.  However, for purposes of valuing the options it is necessary to make some assumptions about the circumstances under which exercise occurs.
One of the major insights underpinning the traditional Black Scholes model for traded options is that one can infer optimal exercise.  In particular, for options that are tradable on non-dividend paying stocks, early exercise is generally not optimal.
  As a result, for most traded options, exercise can be assumed to occur whenever the option is in the money at the end of its life, and no earlier.  Therefore, option valuations can be developed based on forecasting stock price paths through to option expiration, attaching probabilities and discounting back to the present.   In terms of figure 1, that assumption would imply exercise in all cases in the tenth year (conditional on the option being in the money).  

In part, the optimality of exercise only at maturity reflects the fact that publicly-traded options can be sold or hedged rather than exercised, so an individual’s risk profile and liquidity needs do not enter into the calculation.  Probably the most substantive issue with employee stock options is the fact that they generally cannot be sold (and employees are limited in their ability to lay off risk through, for example, taking a short position to offset the long position in the option).  While the employee might like to sell the option, sale of the option would defeat the incentive intentions in granting the option since the new buyer would typically not have the same ability to affect firm value. 

As a consequence, factors like an employee’s level of risk tolerance and liquidity needs enter into exercise decisions, increasing the complexity of forecasting option exercise.  The typical employee requiring cash for a major purchase or wishing to reduce exposure to the company’s stock, for example, may have little choice but to exercise options even if the remaining contractual life is substantial.  In order to accurately estimate option value, therefore, it is necessary to explicitly forecast likely employee option exercise behavior.  

Further, it seems unlikely that all employees will exercise at the same time, or based on the same factors.  An advantage of pricing publicly-traded options is that the same optimal option exercise applies to all holders.  For employee stock options, exercise is likely to be triggered by employee-specific events.  For example, employees may exercise early due to risk aversion or liquidity concerns.   Further, employees likely differ depending on factors like risk aversion and liquidity needs, so optimal exercise probably differs depending on the circumstances of the particular employee.  Similarly, employee stock option exercise may be involuntary (or only partially voluntary) such as when the employee separates from the firm, since options are typically canceled if not exercised within a specified time from separation. 

As a result, rather than identifying a subset of nodes at which exercise is definitely optimal, it is probably more accurate to envision nodes with various probabilities of exercise.   One can, for example, imagine the probability of exercise changing based on factors like the length of the remaining life, the market price/strike price ratio and recent share price volatility.
Exercise patterns are an issue for more than just option valuation.  For example, a firm that chooses to repurchase shares to satisfy option exercise (and, hence, avoid dilution) will have substantially greater cash flow needs in periods in which many deep-in-the-money options are exercised.  Similarly, firms that issue new shares for option exercises will have significant cash inflows as the strike price is received from employees.  In Dell’s case, for example, in 2002 the 63 million options exercised generated about $3.11 x 63 million = $196 million in cash from the strike price. As discussed later, option exercise would also have generated about $355 million in tax savings in 2002.  However, had Dell opted to repurchase those shares to avoid dilution, they would have had to pay about $23.24 x 63 million = $1,464 million (assuming that the options were repurchased at the same price as the new options granted during the year).  As a result, repurchasing shares for option exercises would have cost Dell $913 million, net of strike price and option tax benefits received.  An analogous calculation for 2001 indicates a cost of $2,361 million to repurchase shares to satisfy option exercise, net of strike price and option tax benefits received.  Even for a profitable company like Dell, repurchasing shares to satisfy option exercise entails a substantial cash outflow.
One thing that seems clear is that early exercise is an important phenomenon and one that must be considered.  Casual observation and academic research point to the pervasiveness of early exercise.  Exercise often occurs as early as half way through the option’s life, as in Dell’s case where exercise is assumed to occur, on average, five years into the option’s ten-year life.  Further, the difference in cost to the firm of a ten-year option is substantially higher than the cost of a five-year option.  In the case of Dell, for example, assuming that options are held to maturity would result in an option value of $17.15 versus $13.04 computed based on an assumed life of five years.  

As a consequence, the FASB realized that any option valuation approach should permit use of an assumed life much shorter than the contractual life.  The current guidance in SFAS 123 requires option value be estimated over expected life rather than contractual life (the “Modified Black Scholes” method), five years in Dell’s case.  In terms of a binomial tree, Dell’s option life assumption implies that all exercise occurs in the fifth year of the option life if the option is in the money, and at no other time.  That characterization is likely to be wrong for at least three reasons.  First, even if option exercise occurs, on average, in the fifth year, it is likely to occur gradually over time rather than all at once.  Second, when option exercise occurs it is likely to be concentrated in certain regions of the binomial tree.  For example, options that are deeper in the money may be more likely to be exercised early than those that are close to the money.  Third, assuming an option life of five years ignores the fact that ten-year options that are out of the money at five years still have value because they may move into the money in the last five years.  However, to say more on these issues, it is useful to consider the empirical evidence on exercise patterns.
Empirical Evidence on Option Exercise

The issue of how employees behave with respect to exercise is a difficult one because data on option exercise are only publicly available at an aggregate level in the annual report.  However, Huddart and Lang (1996) (hereafter, HL), access a proprietary dataset of option exercise behavior for over 50,000 employees at seven firms, with an eye toward understanding employee exercise behavior.  They focus on four questions:  (1) how pervasive is early exercise? (2) how predictable is early exercise? (3) what factors appear to explain early exercise? and (4) does early exercise vary across levels in the organization?   

The analysis in HL is focused on the issue of risk aversion as a potential explanation for early exercise.  In particular, Huddart (1994) develops an analytical model predicting when exercise will occur under risk aversion.  He shows that risk-averse employees will tend to exercise early and diversify when the value sacrificed by exercising early is relatively low and their degree of risk aversion is relatively high.  
The results in HL suggest several conclusions, generally consistent with the effects of risk aversion on early exercise.   First, early exercise is pervasive.  In their sample of firms, exercise typically occurs around the middle of the option lives, consistent with the Dell example.  To assess the economic significance of the result, the authors estimate the amount sacrificed by early exercise, computed as the Black Scholes value of the option assuming exercise at expiration relative to the intrinsic value received through early exercise.
Employees commonly sacrifice as much as half of the theoretical Black Scholes value of the option by exercising early, suggesting significant risk aversion.  Again, the notion that employees sacrifice significant value by exercising early is consistent with the Dell example in which options held for their contractual life of ten years are worth 31% more ($17.15) than options exercised after five years ($13.04).  In some ways this is not particularly surprising given that the typical employee is probably poorly diversified, with their fortune tied closely to their employer, both in terms of firm-specific human capital and investments in company stock through pension and employee stock ownership plans.  It appears that, faced with a choice, they opt to lay off some of that risk by exercising their options and diversifying. 

In terms of exercise patterns, HL makes several observations.  First, when a given employee exercises, he typically exercises all available options at once (as opposed to gradually exercising), suggesting that employees may perceive some fixed cost to exercising which leads them to hold off until they are ready exercise all their options.  In terms of a given option grant to multiple employees, however, exercise tends to be spread over time as individual employees exercise at different times, consistent with differences in risk aversion and liquidity needs.  In particular, an implicit assumption like Dell’s that all exercise occurs in the fifth year is not likely to reflect actual exercise patterns.  

In terms of predictability, the timing of option exercise is variable across grants, adding noise to the process of estimating typical option life.  For a company like Dell, actual exercise experience on an individual grant basis is likely to deviate substantially from the five-year assumption.  That is not particularly surprising because, for example, cases in which stock price appreciation is limited after grant will naturally result in longer option lives.  However, it does point to the importance of using care in extrapolating from past option exercise behavior in predicting future behavior, and suggests that option exercise assumptions can add a significant amount of noise to estimated option values.

To more formally model the determinants of exercise, HL estimate a regression of the percentage of a given grant exercised in a typical month on variables which would be expected to precipitate exercise assuming risk aversion.  Huddart (1994), for example, predicts that risk-averse employees will establish hurdles based on market/strike ratios, because exercising options that are deep in the money sacrifices less value and permits employees to lay off more risk.  In addition, he predicts that the market/strike ratio hurdle will gradually be lowered as the option moves closer to maturity so less value is sacrificed by exercising.

HL consider only options that are in the money by at least 15%, to avoid cases in which option exercise would not be economical.  In terms of specific variables, they find:

1. Exercise is positively related to the market/strike ratio and negatively related to market/strike squared.  Market/strike captures the notion that exercise will be higher the further the option is in the money because less is sacrificed when options are deep in the money (there is less downside protection) and the value of the option is very variable, moving almost in lockstep with the stock.  Market/strike squared incorporates potential nonlinearity between market/strike and exercise (i.e., moving from a market/strike of, say, one to two is likely to have a larger effect on exercise than moving from ten to eleven.)  Results suggest that exercise is generally increasing in the market/strike ratio, but at a decreasing rate.  
2.
Exercise is positively related to elapsed option life.  This follows from the notion in Huddart (1994) that the market/strike hurdle will drop as an option moves closer to expiration because the proportion of value sacrificed in early exercise decreases.  As a consequence, firms with in-the-money options late in their lives are likely to experience increased exercise.
The preceding points are easy to see in the context of Dell’s outstanding options grants.  For example, Dell’s 30 million options outstanding with a maturity of 3.49 years and strike of $0.96 are natural candidates for early exercise because the Black Scholes value if held to maturity is $25.91 and the intrinsic value is $25.84.  As a result, an employee with a portfolio of options seeking liquidity or risk reduction would naturally be drawn to those options because their value moves virtually dollar for dollar with share price and little of expected value would be lost through early exercise.  The 41 million options with a remaining life of 9.02 years and a strike of $22.94 are a very different story.  They will soon begin vesting and, based on a year-end share price of $26.80, would be worth $3.86 if exercised.  However, because they are close to the money with a long remaining life, their Black Scholes value if held to maturity is $19.72.  As a result, it would take extreme risk aversion or liquidity needs to justify early exercise.  An employee considering exercise for short-term liquidity needs would likely be better off exercising other options or borrowing money.  

3.
Exercise is positively related to recent share price volatility.  If employees are risk averse, periods of volatility will cause them to exercise options because volatility tends to persist (at least to some extent), so heightened past volatility suggests likely future volatility.  A similar conclusion follows from Hemmer, Matsunaga and Shevlin (1996) who find that option lives tend to be shorter for executives in firms with more volatile share prices.

4.
Exercise is positively related to recent vesting.  In months immediately following vesting dates, exercise tends to be elevated because the vesting constraint has been binding for some employees who wished to exercise very early in the option life.  For example, in the case of companies with long vesting schedules like Dell, some employees may be so risk averse that they exercise as soon as they get a chance.  Similarly, in predicting exercise going forward, it is important to identify options that are relatively deep in the money and about to vest because exercise will tend to be high following vesting.
5.
Exercise is positively related to cancellations.  While cancellations may be at least partially outside of the employee’s control, it is important to recognize that a substantial portion of early exercise results because employees must typically exercise options within a stated period of leaving the firm or face having their options canceled.  As a result, even in cases in which employees would choose to hold options to expiration given the opportunity, exercise will be higher following events precipitating employee terminations.

6.
Exercise is positively related to recent share returns.  Firms with recent stock price run-ups (during the exercise month and the fifteen days leading up to the exercise month) are more likely to experience exercise. In terms of a model like Huddart (1994), this can occur because employees will typically have a market/strike trigger in mind based on their level of risk aversion, and positive recent returns can push them over that trigger.  Alternatively, as discussed in Heath, Huddart and Lang (1999), research in behavioral finance suggests that individuals are generally contrarian over the short term, believing that stock prices are mean reverting in the short term.  As a result, they may exercise after a few days of stock price run up to preserve the gains.
  In terms of predicting option exercise, it suggests that more exercise should be anticipated as shares increase in value.

7.
Exercise is negatively related to longer-term share returns.  Firms with longer-term share price increases (during days –15 to –60 relative to the exercise month) are less likely to experience exercise.  Although this is a weaker effect than for the recent price run up, the notion is that employees with in-the-money options who have experienced a general trend of increasing prices will be less likely to exercise, perhaps out of a belief that the trend is likely to continue.  As discussed in Heath, Huddart and Lang (1999), this is generally consistent with a finding in behavioral finance that individual investors behave as though longer-term trends are likely to persist. 

HL also differentiate between employee levels within in the company.   It seems likely that employees’ exercise behavior will differ depending on their level in the company, although the direction of the relation is not necessarily clear.  For example, higher-level employees generally have a higher proportion of their compensation linked to firm performance, increasing their sensitivity to firm performance.  On the other hand, they may also have more outside wealth, resulting in greater diversification.  Further, they may perceive greater pressure to refrain from early exercise given their visibility in the firm.  As an empirical matter, the HL evidence suggests that lower-level employees behave as though they are more sensitive to risk aversion than are more senior employees, and are more likely to exercise early. 

Heath, Huddart and Lang (1999) use the same data as HL to examine the effects of behavioral factors related to past stock price paths on the exercise decision.  They argue that employees may respond to behavioral cues in decision making, and focus on the possibility that employees may use past stock price extremes as “reference points” in making exercise decisions.  This is particularly an issue with broad-based option plans because lower-level employees may be financially unsophisticated and might be tempted to trade on cues like past stock price extremes.  

Heath, Huddart and Lang (1999) focus on price relative to the fifty-two week high (although they consider other measures as well).  While there is little evidence that current share price relative to the fifty-two week high predicts future returns, the fifty-two week high is a statistic that is frequently mentioned in the press and may seem relevant to some employees.
8.
Exercise is elevated when share price exceeds the fifty-two week high.  This result is striking because it suggests that beyond simple economic explanations, behavioral factors also appear important in employee exercise decisions.  Core and Guay (2001) reach the same conclusion for a much larger sample of firms with broad-based option plans.  In terms of predicting future option exercise, the results suggest that periods in which stocks are at unusually high levels will precipitate more exercise.

Finally, Huddart and Lang (2003) examine whether employee option exercise decisions are predictive of future returns.  While there is a substantial body of research on executive trading decisions and future returns, the evidence is mixed.  More importantly, most of the evidence is based on SEC filings of insider trading, including sales of stock.  However, option exercise in broad-based plans has received less attention because lower-level employees are not required to file with the SEC when they exercise options.  Huddart and Lang (2003) examine employee exercise decisions and future stock returns across all levels of employees in stock option plans.  

9.
Exercise is negatively related to future returns.  This result is interesting because it suggests that employees may, on average, have foreknowledge of a firm’s general prospects and are more likely to exercise prior to negative returns.  Because most employees exercise and cash out immediately, the evidence indicates that employees appear to trade to take advantage of private information about the firm’s prospects.  Further, the return predictability is not concentrated in the weeks immediately following the exercise decision but extends for as long as three months, suggesting that employees are not responding to an imminent news release but, rather, to a general knowledge of prospects for the firm.  
More generally, the relation between exercise and future returns extends to employees deep into the organization, suggesting fairly pervasive information-based trading.  The problem, however, with using this result to predict returns in practice is that the publicly-available data on option exercise for broad-based plans is too aggregated and not sufficiently timely to permit the effect to be exploited.
Overall, the research on employee exercise decisions has potential implications for thinking about the effects of options more generally.  For example, consider the valuation of options that are outstanding at the end of a given year as in Dell’s case.  In our initial valuation analysis, we assumed that all option exercise occurred halfway through the options’ remaining contractual lives.  However, the remaining life is likely to be a function of how far the options are in the money and the remaining contractual option life.  
Consider, for example, the 49 million options with a weighted-average exercise price of $44.69 and 7.89 years remaining.  It is tempting to argue, as we did earlier, that these options should be valued assuming exercise will occur in 3.95 years.  However, with share prices in the high $20s to low $30s the odds of the options being sufficiently in the money to justify exercise in three years is fairly low.  Even if the options move into the money, the research results suggest that option exercise may remain low until the options move substantially into the money.  As a consequence, an expected life closer to the contractual life may be merited.  

For Dell’s options that are deep in the money, on the other hand, early exercise is likelier because relatively little value is sacrificed relative to the risk that can be diversified away by reinvesting the proceeds in a broader set of assets.  In particular, in cases in which stocks are deep in the money and trading near fifty-two week highs, exercise is likely to be more pronounced.  Firms facing periods of increased share price volatility are also likely to experience increased exercise as are firms that have made large grants that are vesting.  While there is no simple formula for incorporating these factors in forecasting exercise, it is important to at least keep them in mind.  Beyond the valuation implications, option exercise also has implications for cash flows, as discussed in more detail later, through their effects on share repurchases and tax obligations.
Option Valuation Models

As mentioned earlier, one of the most controversial aspects of stock options remains the appropriate valuation technique.  While there are several issues with applying standard option valuation approaches to employee stock options, probably the most vexing is the issue of early exercise assumptions.  In particular, as the preceding illustrates, option exercise is a function of many factors and belies simple assumptions. 
Early exercise based on expected option life is explicitly incorporated in the Modified Black Scholes approach presented in SFAS 123.  However, that approach assumes that all exercise occurs in the average exercise year (at the end of year five under Dell’s assumptions).  We can see explicitly how Dell’s option value estimate is obtained by considering Dell’s disclosed assumptions.  Dell indicates that they apply the Modified Black Scholes approach, under the assumptions that expected life is 5 years, risk-free rate is 4.63%, volatility is 61.18% and there are no dividends.  Entering those parameters into a standard Black Scholes model yields the reported option value of $13.04.  

However, the empirical research on option exercise suggests that the Modified Black Scholes assumptions are likely to be violated in several ways.  First, consider the assumption that all exercise occurs at one time.  In practice, option exercise for a given grant is typically spread over several years.  That raises the issue of whether it matters if one assumes all exercise occurs in the average year rather than being spread over time.  For example, would it matter to valuation if option exercise were assumed to occur exclusively at the end of year five, but in reality is spread over years two through nine (averaging out to the end of year five)?  While it is not clear that assuming option exercise is spread over time would affect the valuation, the answer depends on the linearity of the relation between option value and expected life.  If the relation was linear, it would be fine to use the average expected option term in valuation.  

However, option value is convex in option life so that replacing the exercise life with the expected life understates the value of the options relative to valuing various option life groupings separately and adding the values of the groupings together to compute total option value.  The extent of the mispricing depends on how clustered exercise is in practice.  Research like HL suggests exercise is spread over the life of the option, with exercise typically starting as soon as options vest and continuing until the options expire, rather than clustering in any particular month.  

A decision to ignore that fact and assume that exercise is clustered in a particular year potentially biases the valuation estimate.  Hemmer, Hemmer, Matsunaga and Shevlin (1994) discuss the implications of ignoring variation in option exercise.  Their argument is very straightforward.  If option exercise is spread over time, a more accurate result will be obtained if gradual option exercise is explicitly incorporated in valuation.  So, for example, assuming that all exercise takes place at the end of year five yields a Black Scholes value of $13.04 under Dell’s disclosed option value assumptions.  If one assumes that option exercise is spread over the option life and occurs every six months beginning at the end of year one and ending at the end of year nine, the average life remains five years, but the value of the average option drops to $12.52.  Because option exercise is spread in practice, the valuation based on a range of exercise lives is probably more accurate.  Further, recomputing the option value based on an assumption that option exercise is spread over time is straightforward.   
While the preceding approach incorporates a spread of exercise over time, it assumes that exercise is not affected by the moneyness of the option.  In particular, in the example in the preceding paragraph, I assumed that 1/18th of exercise occurs in each of the 18 six-month periods surrounding year five.  However, in practice exercise is correlated with how far the option is in the money.  The Huddart (1994) model explicitly incorporates risk aversion and predicts that option exercise will be more prevalent when options are further in the money.  
The underlying notion is straightforward.  As discussed earlier, employees will be more willing to exercise options that are deep in the money and close to the end of their lives because the proportion of the value sacrificed by early exercise (based on the ratio of Black Scholes value to intrinsic value) is relatively low, so the benefit from exercising early and diversifying exceeds the sacrificed value.  As a result, Huddart (1994) predicts that employees will establish a target market/strike for exercising and will exercise when stock price exceeds that threshold.  Further, the threshold market/strike will decrease over time as the remaining life of the option decreases.  That is important because it violates the assumption, under SFAS 123, that early exercise will cluster at the expected life.  However, if early exercise is precipitated by the kinds of factors that Huddart (1994) anticipates, it will be spread over time for a given firm depending on its past stock price path and remaining time to expiration. That prediction is also generally consistent with the empirical evidence discussed earlier that exercise is increasing in the market/strike ratio and is decreasing in the remaining option life.  
In terms of valuation, Huddart (1994) investigates whether the Modified Black Scholes approach systematically misvalues options relative to an approach that explicitly takes early exercise precipitated by risk aversion into account.  His model suggests that ignoring the determinants of exercise as in the Modified Black Scholes model can overstate option value (although the precise amount is complicated because it is a function of the extent of risk aversion and the terms of the option).  While his approach is more difficult to implement in practice, Huddart (1994) shows that options can be overvalued by as much as 10-20% if the clustering of exercise at high market/strike ratios is ignored.

Other assumptions about exercise can yield different implications.  For example, if employee separations are correlated with past share price movements, exercise may be more common in certain regions of the binomial tree.  If employees typically cash out and leave when the firm is performing well, early exercise will occur at high market/strike ratios.  Alternatively, employees might be laid off when the firm is performing poorly, increasing option exercises or forfeitures at low market/strike ratios.

The preceding illustrates the difficulty in accurately predicting exercise in practice.  In large part, that underlies the argument by some that values for employee stock options cannot be reliably measured and should therefore not be expensed.  However, because some of the effects noted would cause the Modified Black Scholes model to overvalue options and some to undervalue them, it is not clear to what extent option value estimates would be biased in practice.  

Marquardt (2002) investigates that issue by directly comparing the ex ante expected cost of options to the ex post cost for a sample of 966 option grants over the period 1963-1984.  She compares valuation under the Modified Black Scholes approach in SFAS 123 adjusted for convexity as discussed earlier, with the average ex post cost of the same options based on their actual payouts.  Her results provide several insights.  First, the option pricing models estimate ex post value with a great deal of noise.  That is not surprising given that the variability of share prices implies a wide range of potential outcomes, so that any estimate of expected value will tend to estimate realized future value with substantial error, especially for volatile stocks.  More importantly, however, the Modified Black Scholes approach appears to value options without substantial bias suggesting that, while it ignores theoretically important considerations like risk aversion, the implications for the resulting value are rather limited (at least relative to the inherent noise in estimating option values). 

Carpenter (1998) conducts a similar analysis for forty firms using option exercise behavior.  She compares models like Huddart (1994) that explicitly consider risk tolerance with a simpler model that assumes random, exogenous exercise and forfeiture, and with the FASB’s Modified Black Scholes model.  She finds that the simpler models perform nearly as well as more complex models explicitly incorporating risk tolerances. 

The results on model specification are particularly interesting because much of the debate over expensing options focuses on the inability to arrive at a generally-accepted theoretically-correct model for valuing options.  While the research points out potential concerns with the Modified Black Scholes model for employee stock options, the effect of applying more complex models is generally modest.  More importantly, it is not clear that the Modified Black Scholes model systematically undervalues or overvalues options.  It does measure the ultimate realized value with a great deal of error, but that is an issue inherent in forecasting the outcome from a volatile series rather than a fault of the option valuation models.  

Because the FASB recognizes the difficulty in valuing options, the current proposal is to allow more flexibility in option pricing approaches.  The preceding discussion suggests that there are legitimate concerns about the validity of the Modified Black Scholes model in terms of assumptions about exercise patterns.  The proposal would allow firms to adopt more complex approaches that could provide more accurate value estimates.  In particular, as an alternative approach, the binomial pricing model permits specific assumptions about the nodes at which exercise occurs.  While the calculation is more cumbersome than the Black Scholes model because of the added complexity of exercise timing, a binomial pricing approach has the flexibility to allow a variety of assumptions about exercise timing.
Setting aside the issue of the appropriate valuation model, a related question is with the implementation and whether different choices of method or inputs might bias the resulting option expense.  The notion of biasing the option calculation may be particularly tempting to firms because the value is generally not “trued up” to reflect changes that may have occurred in the interim.
  Most assumptions in accounting are adjusted when information on outcomes becomes available, meaning that any bias in assumptions will ultimately be undone.  For example, an assumption of too long a depreciable life for fixed assets will increase net income early in the asset’s life, but reduce it later when the depreciable life is adjusted or the asset is sold.  However, with options, underestimating option life would reduce the expense initially without directly affecting future expenses.

There are at least two ways the calculation of option expense could be manipulated.  First, the firm might choose an option valuation method that gives a lower expense.  SFAS 123 gives some latitude among option valuation approaches based on the binomial model.  So, for example, a firm seeking lower compensation expense might adopt the approach suggested in Hemmer, Matsunaga and Shevlin (1994) to correct for the effect of convexity on option values or the approach suggested in Huddart (1994) to correct for the fact that employees tend to exercise when options are deep in the money.  An attraction of those approaches is that they generally provide a lower but more accurate measure of option expense and are therefore permissible.  However, they potentially reduce comparability across companies.  Given the fact that a firm must disclose its options assumptions, it is straightforward to recompute the option expense under a Modified Black Scholes approach for consistency across firms.
Recent work in Aboody, Barth and Kasznik (2003) considering determinants of option expense for firms in the S&P 500, MidCap 400 and SmallCap 600 indices suggests that firms rarely use approaches other than the Modified Black Scholes model.  However, that may reflect the fact that the cost of options is not currently expensed.  Were requirements to change to require income statement recognition, the incentives to adopt alternate valuation approaches might well increase.  

More troubling is the potential that the inputs to the models might be manipulated to reduce the amount of option expense in the pro forma disclosure, which would also reduce the usefulness of the disclosed assumptions for creating one’s own estimate of option expense or the value of outstanding options.  For example, using a lower assumed risk-free rate, lower volatility, shorter life or greater dividend payout would reduce the implied value of the options.

The option inputs vary in terms of their ability to be manipulated.  Most limited is the interest rate assumption since that is specified as the implied yield currently available on zero-coupon U.S. government issues with a remaining life equal to the expected option life.  Volatility is based on the most recent period that is commensurate with expected option life.  However, expectations can be modified if current information indicates the future is reasonably expected to differ from the past.  Similarly, dividend yields should consider historical dividend policy and expectations about changes in dividends over the expected option life.  As a result, volatility and dividend policy are subject to some discretion and could potentially be manipulated by arguing, for example, that volatility had been unusually high and is likely to drop or the firm is likely to increase dividends going forward.  
Aboody, Barth and Kasznik (2003) examine the assumptions on interest rates, dividend yield and volatility for their sample of firms during 1996-1998 and find no evidence that their assumptions are biased to reduce reported option cost.  That finding is probably not surprising given the ease with which these option assumptions can be validated.  
The expected life is the trickiest input because option value is fairly sensitive to option life and most firms do not have long histories over which to estimate average lives.  For example, the value of Dell’s 2002 options drops from $13.04 to $10.33 if the assumed expected life is reduced from five to three years.  Further, there is no disclosure comparing past realized option lives with estimates so it is difficult to document ex post that expected lives were biased.  As HL document, realized option lives vary substantially from grant to grant depending on factors like the past stock price movement.  As a result, it is not unusual to see some grants that quickly move deep into the money experiencing substantial exercise around vesting dates, while others that remain near or out of the money for most of their lives experience very long lives.  

In theory, expected option life should be determined based on “normal” exercise.  However, firms seldom experience “normal” stock price paths (especially since options are typically long-lived and are a relatively recent phenomenon).  As a result, it is difficult to know how to estimate option life even for a company acting in good faith.  In fact, to the extent that firms initially relied on experience during the bull market of the 1990’s to estimate option lives, one might expect that option life assumptions will increase in the next few years as companies experience less early exercise driven by lower stock prices.  As a result, the amount of pro forma option expense could well increase simply because of less early exercise due to lower stock prices.  

Aboody, Barth and Kasznik (2003) examine option life assumptions for their sample firms.  However, the analysis is limited because, unlike volatility and dividend policy, they do not have historic values with which to compare assumptions (a problem which would be shared by an investor attempting to ascertain the accuracy of reported expected life assumptions).  As a result, they investigate whether reported expected lives tend to be systematically shorter in cases in which firms may have the greatest incentives to report lower option costs.  In particular, they argue that firms that are more option intensive and have higher-paid CEOs will have greater incentives to understate expected lives and, hence, option costs.   However, they find little evidence that those firms assume shorter option lives.  Of course, the tests are relatively weak because of the difficulty in establishing the “appropriate” assumed option life. 
While the existing evidence provides some assurance that firms do not systematically bias assumptions, incentives may increase if options are expensed.  By their very nature, interest rates, volatility and dividend policy are easier to verify and, therefore, less subject to abuse.  Option lives will always be subject to estimation error, intentional and otherwise.  As such, it may be useful to compare option life assumptions across firms for reasonableness.  To the extent assumed option lives appear to be unreasonably low for a firm, it is straightforward to recompute the option value under an alternate life assumption.  Probably the single most important determinant of option life is the expected stock price path, which should be approximately the same across similar firms.  
However, lives might be expected to differ across firms based on share price volatility and differences in expected turnover.  Option lives should be similar for firms with similar expected volatility (based on, for example, age of the firms, industry and past stock price volatility).   All else equal, one might expect more early exercise for riskier firms as employees attempt to reduce risk.  Further, riskier firms will probably experience more cancellations due to greater turnover (e.g., layoffs and voluntary departures).  Partially offsetting, more volatile firms may attract more risk-tolerant employees mitigating the effect of risk on their decisions.  As a general rule, though, it seems reasonable to expect generally similar option life assumptions for firms in similar industries with similar volatility.  

Tax Issues and Options

One of the issues in considering the valuation implications of options is their tax treatment.  There are two major classes of stock options:  Incentive Stock Options (ISOs) and Nonqualified Stock Options (NQOs).  ISOs are restricted in the sense that they must meet certain IRS criteria, including requirements that the underlying stock not be sold for two years after the option is granted and for one year after the option is exercised.  ISOs provide no tax deduction to the issuing firm and no taxable income to the employee at exercise.  However, when the underlying stock is sold, the employee must pay tax on the difference between the selling price and the purchase price (the option strike price), usually at the capital gains rate.  

NQOs do not carry the same restrictions and require the employee to pay taxes at the ordinary income tax rate on the difference between the market price and strike price when the options are exercised.  In addition, the firm receives a tax deduction in the same amount at that time.  Prior to the Tax Reform Act of 1996, many options were ISOs because the ordinary income tax rate for individuals was quite high relative to the capital gains rate and relative to the corporate tax rate.  However, the Tax Reform Act of 1996 reduced the attractiveness of ISOs from a tax perspective and, consequently, a substantial majority of options in recent years are NQOs.   

While some firms still have some ISOs, the majority of outstanding options are NQOs, so we will focus on those.  Also, firms typically do not split out ISOs separately from NQOs, limiting the ability to consider them separately.  For example, Dell notes that their broad-based option plan contains only NQOs.  The executive plan, on the other hand, contains a combination of ISOs and NQOs, but the split is not stated.  In Dell’s case, we know from the proxy statement that options granted to executives only represent about 10% of options granted to all employees, so we will assume that all options are NQOs.  From a valuation perspective, incorporating the tax effects of options can be quite important since the tax deduction potentially significantly reduces the cost of options.  

The issue with stock options is not conceptually different from other forms of compensation in the sense that other forms of compensation also typically provide a tax deduction when the value is received by the employee.  However, there are several important factors to note with respect to NQO’s.  First, the tax treatment of NQOs is based on exercise date accounting while the financial accounting treatment is based on grant date accounting.  As a result, at the time the options are granted to employees, their value is represented as an expense or, more commonly, in the footnotes at the Modified Black Scholes value of the option based on expected payoff.  However, for tax purposes the deduction is based on the intrinsic value at the time of exercise.  Therefore, even if options are expensed for financial accounting purposes, the tax and accounting treatments can differ drastically in terms of timing and amount.  Closely related, the amounts of option deductions can be extremely large for a firm if it has experienced a substantial stock price run up.  Not only will the deduction per share exercised be large, but option exercise will be more prevalent.  

For a comfortably profitable firm with a relatively modest stock option plan, treating the tax effects of stock options is fairly straightforward.  In particular, because the stock option is valued based on the expected intrinsic value at exercise and that also represents the expected tax deduction, the after-tax option value can be approximated by subtracting the likely tax benefit resulting from the option exercise (the expected corporate tax rate times the expected intrinsic value) from the pre-tax value.  That was the approach we used above for determining the basic valuation for Dell in section 2.  

The situation becomes more complex if there is some probability that the firm will experience a tax loss in the period that the option is exercised.  While that should be a concern for any tax deduction, it is particularly pronounced for stock options because of the possibility that an otherwise profitable firm realizes so much in stock option deductions that it reports a tax loss.   The effect of options on taxes can be substantial even for large companies.  Sullivan (2002), for example, estimates that the tax deductions for options exceeded net income for eight of the forty largest US companies in 2000:  Microsoft, AOL, Cisco Systems, Amgen, Dell Computer, Sun Microsystems, Qualcomm, and Lucent.  Graham, Lang and Shackelford (2003), estimate that option deductions totaled ten percent of pre-tax income for S&P 100 firms during 2000.  Even more striking, aggregate option deductions exceeded aggregate pre-tax income for the NASDAQ 100 firms in 2000 (although some still paid taxes since the deductions did not exceed pre-tax income for some individual firms).   As a result, it can be dangerous to assume that option- intensive firms that are profitable on an accounting basis also have positive taxable income.  

In thinking about option tax effects on cash flows, two issues arise.  First, current accounting and disclosure create a challenge for understanding the past effect of options on taxes.  Under current accounting, the tax effects of options have a very unusual treatment that makes determining their incidence difficult.  In particular, if the underlying options are not treated as an expense for financial accounting purposes, they do not reduce income tax expense either.  The reason for the parallel treatment is fairly clear.  If options reduced income tax expense but not pre-tax income, the net effect of issuing options would be to increase income (reduce tax expense but not pre-tax income).  In addition, effective tax rates would appear to be unreasonably low because tax expense would be reduced by the effects of options but pre-tax income would not be reduced.  

Instead, stock option tax benefits do not directly affect tax expense on the income statement, either when the options are granted or when they are exercised.  Further, because they never affect tax expense, there is typically not a deferred tax created.  As a result, the tax/book difference for options never reverses, so a company could have significant tax expense on the income statement without ever paying taxes.  Also, the changes in the deferred tax accounts are not informative about the tax effects of options because deferred tax accounting is generally not required.  A similar issue exists with respect to pre-tax income.  Because options are not deducted as an expense when issued, they never directly affect pre-tax income.  This is also an issue with respect to operating cash flows because, as a tax item, the option’s tax benefits flow through the operating section of the statement of cash flows.  As a result, a firm can report high profits and even higher operating cash flows because of options. 

In some cases, it is possible to get a sense for the likely size of the tax effect of options from the statement of cash flows or statement of shareholders equity.  In particular, when options are exercised, the typical accounting for the tax effect is:

Taxes Payable 

Additional Paid in Capital

In theory, one should be able to infer the amount of the tax benefit from the statement of shareholders’ equity.  However, many firms combine different effects of options on the same line.  So, for example, we know that Dell had “Stock issuances under employee plans, including tax benefits” of $853 million in 2002, but we do not know how much was the option exercise itself (since that would also have affected additional paid in capital) and how much was tax benefit.                                                                         
Similarly, the statement of cash flows disclosure is inconsistent and the effects of options are often not split out separately, especially for smaller magnitudes.  For example, Hanlon and Shevlin (2002) find that only 63 of the NASDAQ 100 firms separate out the tax benefits of stock options even though they are likely to be especially option intensive.  Further, interpreting information on option tax benefits is complex in cases of net operating loss carryforwards and tax valuation allowances. As a result, Hanlon and Shevlin (2002) advocate using the tax footnote information to estimate the tax effect of options.  

It is clear from Dell’s stock option footnote that the effect of options on taxes can be significant.  For example, we can estimate the size of the option tax deduction by taking into account the number of shares exercised in each year and an estimate of the moneyness of the underlying options.  The footnote provides information on the weighted-average strike price, but not on the market price.  However, an estimate of the market price at exercise can be gained from the weighted-average strike price on options granted during the year if the firm typically issues at the money, or based on the actual stock price path during the year. 
Using the information from the footnote, we can estimate that Dell’s option deductions for 2002 were approximately 63 million shares x ($23.24 – $3.11) = $1,268 million.  That compares to pre-tax income on the income statement of $1,731 million, indicating that Dell appeared substantially more profitable for financial accounting purposes than it would have on its tax return.  The effect is more pronounced in 2001 and 2000, for which similar calculations suggest $3,279 million of deductions relative to $3,194 million of pre-tax income and $3,109 million of deductions relative to $2,451 million of pre-tax income, respectively.  In other words, for 2000 and 2001, despite substantial pre-tax accounting income, Dell received tax refunds.  
Consistent with that, Dell’s supplementary statement of cash flow disclosure indicates that, not only did Dell not pay income taxes in 2000 and 2001, they actually received cash back (refunds of prior taxes paid) of $32 million in 2001 and $363 million in 2000.  Assuming a tax rate of 28%, Dell had a tax benefit from options of about $355 million, $918 million and $871 million for 2002, 2001 and 2000, respectively.  These amounts can be compared to the amounts of tax benefits from option exercise reported on the statement of cash flows of $487 million, $929 million and $1,040 million.  The difference reflects, at least in part, the timing lag between the month in which options are exercised and the month in which taxes are paid, as well as assumptions on tax rates and stock prices. 

The statement of cash flow effect of options is particularly important to note because it is included in the operating section.  For example, in 2000 the operating cash flow was $3,926 million, substantially exceeding net income of $1,666 million.  The difference is largely the result of the $1,040 million in tax benefits from options.  It is important to note the source of those operating cash flows since they are generated by the exercise of stock options rather than through normal operating activities.  As a result, they are not really comparable to normal cash from operations.

Note also that the deduction for tax purposes differs markedly from the pro forma expense in the footnotes.  Even if options had been expensed on the income statement in 2001, for example, the tax deduction of $3,279 million estimated above would have been far greater than the financial statement expense of $620 million noted in the footnotes.  The reason is, of course, that the income statement expense represents the ex ante value of options earned by employees in the current year, while the tax return represents the ex post value of the options exercised in the current year.  The $620 million represents an expectation of what the grants earned during the year will ultimately be worth (discounted back to the present).  The $3,279 million is the amount that options granted in the past were ultimately worth when exercised.  While fewer options were exercised in 2001 (95 million) than were granted in 2001 (154 million), the fact that the options exercised in 2001 were worth substantially more than those included in the expense in 2001 reflects the average share price appreciation from $3.26 to $37.78 between when the options were granted and when they were exercised.
To get a sense for the difference between ex ante and ex post value, one can use the information on 2001 option grants.   Options granted in 2001 had an average strike price of $37.78 with an average fair value of $20.98, or 56% of the strike.  Applying the same proportion to the options exercised in 2001 (and assuming other inputs to the valuation formula remained approximately constant), the per share fair value of the options exercised in 2001 was $3.26 x .56 = $1.81/option or $1.81 x 95 million = $172 million in total.  In other words, the pro forma expense when the options were issued would have been about $172 million, with the options ultimately providing deductions of $3,279 million.  By the same token, the $172 million of options could easily have expired worthless had the stock price not risen.   The fact that the options were worth far more than expected reflects the fact that the stock price appreciated far faster than one would have expected.  

This illustration also makes clear the problem with matching financial accounting to tax accounting for options.  The $172 million represents the present value of an estimate of the value of the options when granted; the $3,279 million represents the realized value.  Had the firm been required to expense options from a financial statement perspective it would have appeared to have been quite profitable, but from a tax perspective its profitability was substantially lower.  This tax/book difference never reverses because financial accounting records an estimate of the value of the option at grant (grant date accounting) and does not adjust it to the ultimate value at exercise on which the option deduction is based (exercise date accounting).  As a consequence, a firm can look consistently profitable for financial accounting purposes while paying little or no taxes.   

Note also that the amount of the option deduction can vary dramatically over time.  For example, the estimated option deduction increased from $3,109 million in 2000 to $3,279 million in 2001 and then dropped to $1,268 million in 2002.  Similarly, the cash flow effects are volatile: from $871 million in 2000, based on our estimates, to $918 million in 2001 and $355 million in 2002.  

In fact, while Dell faced a large number of in-the-money options in 2000 (363 million options at the beginning of the year with an average strike of $5.40 and an average stock price of $42.86 during the year), by the end of 2002 the options outstanding were, on average, close to the money (350 million options with an average strike of $26.36 and share prices averaging $23.24 during 2002).  As a result, the massive cash benefits from stock options are unlikely to recur unless Dell’s stock price increases substantially. 

From a valuation perspective, of course, the important point is forecasting the tax implications of options for future cash flows.  As is clear from the Dell example, option deduction cash flows are unlikely to remain constant over time because they are very sensitive to share price movements.  However, as discussed above, an approach for computing the present value of the deductions is available from the option pricing model since that model effectively computes the present value of the option deductions.  Assuming a constant tax rate (28% in Dell’s case) one can simply apply that rate to the fair value of the options to compute the present value of the expected tax shield.   That was implicit in the earlier discussion where we simply assumed that the after-tax option obligation was 72% of the gross amount.  

However, the assumption that option deductions can be fully utilized as realized may not be valid for many firms.  The preceding example illustrates that even as profitable a firm as Dell can face situations in which option deductions can exceed pre-tax income.  For many firms, there is a very real possibility that (at least under some circumstances) they will not face a significant tax burden because of tax losses.  In fact, the presence of large stock option deductions creates the possibility that firms that appear profitable from an accounting perspective may actually report tax losses once deductions are included.

Taking that possibility into account is tricky because of the complex features of the tax code.  In particular, because of the carryforward and carryback features of the tax code, there are at least four potential scenarios:

1. The firm is always profitable from a tax perspective (in all states of the world and over all time periods from three years prior to the current year to twenty years subsequent to the current year) and able to use the tax deductions in the year of exercise.  In that case (and assuming a constant tax rate), the deductions can be valued at the tax rate multiplied by the value of the options, and the after-tax option obligation can be measured at one minus the tax rate times the pre-tax option obligation (as we did in section 2).  However, that case is likely to describe only the most stable and profitable firms and then only as an approximation (i.e., the probability that the firms becomes unprofitable in some circumstances is small enough that it can safely be ignored). 

2. The firm is always unprofitable from a tax perspective and, hence, the tax deductions will expire unused.  In that case, the deductions would be worthless and the after-tax value of the option obligation would be same as the pre-tax value.  However, that case is unlikely to describe many firms (other than those likely to fail) since firms that are going concerns are likely to have some significant probability of profitability.

The preceding cases are, of course, extreme.  For most firms there are likely to be cases in which option deductions are expected to exceed pre-tax income in some years.  For a firm like Dell, it is unlikely that those deductions would expire unused because the firm is generally profitable, but they may be used in different years than the year of exercise.   That leads to two other potential cases.

3. The firm is expected to have tax profits in the year the options are exercised (at least in some situations), but is expected to be unprofitable in some other years. 

4. The firm is expected to have tax losses in the year the options are exercised (at least in some situations) but is expected to be profitable in some other years. 

In these cases, the present value of the tax benefit will depend on the proportion of situations in which the firm is expected to be tax profitable in the year the options are exercised as well as profitability in years around that year.  As illustrated above, even an unusually profitable firm like Dell can have years in which option deductions wipe out all taxable income, so that some deductions cannot be used in the current year.  However, if the firm was profitable in past years, it can carry the loss from the excess option deductions back to get refunds for prior taxes paid.  As a result, it still generates a full tax benefit.  Similarly, if the firm is expected to be profitable in the year of exercise but likely to be unprofitable in the future, the deductions would initially generate tax benefits.  However, those tax benefits would disappear when the firm later becomes unprofitable because the taxes saved initially would have been ultimately refunded anyway.  

Unfortunately, the process of determining the tax consequences of options is complex at best.  Graham, Lang and Shackelford (2003) develop an approach for forecasting the relevant marginal tax rate in the face of stock options.   Conceptually, it involves a simulation in which the past distribution of share prices and pre-tax, pre-option earnings is used to forecast potential tax positions and probabilities in each year going forward.  Given that information, probability-weighted expectations can be formed that explicitly take into account the likelihood that the option deductions will be exploited and the amounts of likely deductions.  

One can get a sense for the potential importance of stock options for tax rates from the results in Graham, Lang and Shackelford (2003).  Their question is slightly different in that they attempt to assess the effect of options on the tax benefits of debt.  They consider realized option deductions in 2000 and attempt to assess the marginal tax rate faced by the firm considering the simulations of future pre-tax income and option exercise based on past experience.  They focus on the S&P 100 and NASDAQ 100 firms and use information from the option footnote to forecast likely carryforward and carryback implications of options.  

They make several important observations.  First, even for the S&P 100 sample, option deductions totaled $63 billion on pre-option pre-tax income of $349 billion.  As a consequence, the firms faced a substantially lower tax burden than implied by income tax expense on the income statement.  However, taking into account the option deductions, the average S&P 100 firm still faced a marginal tax rate of 35%, indicating that while the deductions were large, the average S&P 100 firm could fully use their option deductions.  Even if deductions were expected to exceed pre-tax income under certain circumstances (as with Dell), S&P 100 firms typically can use tax loss carrybacks to obtain refunds of previous taxes paid or carryforwards to offset future taxes.
The NASDAQ 100 firms on the other hand had option deductions of $35 billion on pre-option pre-tax income of $13 billion.  In other words, while the NASDAQ 100 appeared profitable in aggregate ignoring options, that perspective changes when options are factored in.  However, because some firms were profitable even after taking options into account while others had large losses, some NASDAQ 100 firms still paid taxes.  

More to the point, when options are ignored, the average NASDAQ 100 firm had an estimated marginal tax rate of 31%, suggesting that most firms were facing relatively high tax rates.  However, when options are factored in, the marginal tax rate drops to 5%, with almost 60% of the NASDAQ 100 firms facing estimated marginal tax rates of less than 10%.  One way to interpret that result is that most firms were able to use at least part of their 2000 option deductions (since they were tax profitable before taking into account the option deduction), but many were not expected to be able to utilize all of their option deductions (since they were expected to be unprofitable for some time in the future after taking into account their option deductions).  In some cases, the reduction in marginal rates reflects the fact that the firm would not be able to take advantage of the deductions for many periods in the future (because they were not expected to be profitable for some time) and would therefore sacrifice the time value of money.  In extreme cases, however, firms had not been profitable in the past and were not expected to be profitable in the foreseeable future so, while options generated large tax deductions, those deductions were expected to expire unused. 

An implication of this result is that, while options may provide substantial tax deductions to offset a portion of their cost, one should be careful in assuming that the full amount of the tax deduction can be exploited.  In cases of stable, profitable firms, the after-tax cost of options can be approximated by multiplying the pre-tax cost by one minus the firm’s tax rate.  However, in cases of less-stable, less-profitable firms, the option deductions may expire unused or not be used for several periods in the future, sacrificing the time value of money.

Graham, Lang and Shackelford (2003) also examine whether firms behave as though they recognize the effect of the likely option deduction in making financing decisions.  In particular, they examine why some firms issue relatively little debt despite high accounting profits (given that it appears that debt would reduce expected tax burdens), and hypothesize that it may be because many of those same firms do not anticipate paying much in taxes.  Therefore, if one views the decision on debt policy after all of the firm’s other decisions have been made, a firm that looks profitable from an accounting perspective may actually view itself as unlikely to pay taxes and may, therefore, view debt as unattractive.  Consistent with that, Graham, Lang and Shackelford (2003) document relatively little relation between debt levels and marginal tax rates when the effects of options are ignored.  However, factoring in options, there is a significant relation between debt and tax rates, reinforcing the importance of considering options in understanding firms’ financial decision making.   

The preceding highlights the importance of appropriately considering the tax effects of options in valuation.  While options represent a significant cost of doing business, the cost is mitigated by the tax benefits options provide.  Further, in terms of interpreting current cash flows and predicting future cash flows an understanding of option taxes is important given the potential magnitudes of option costs. 
Option Value to Employees

While the preceding suggests that the Modified Black Scholes valuation model (suitably adjusted for exercise patterns) provides a reasonable basis for evaluating a firm’s expected obligation for options, it need not be the case that the same approach provides a reasonable estimate of the value of options from the employee’s perspective.  

In general, the cost of options to the firm is unlikely to equal the perceived benefit received by employees because of the effects of factors like risk aversion.  As noted earlier, an important feature of options is employees’ inability to diversify.  As a result, an employee holding options is typically exposed to a good deal more risk than they would like.  Left to their own devices, risk-averse employees with substantial option compensation would typically prefer to sell or hedge some part or all of the options to lay off risk.  

Unfortunately, the employee is typically not given the opportunity to sell their options and is prohibited from hedging by, for example, shorting the employer’s stock.  As a result, the choice is between holding a risky investment and sacrificing the upside potential by exercising the options early (assuming they are vested and in the money) and diversifying.  The inability to lay off risk is crucial with options since it is the risk that creates the incentive effects.  If an employee were permitted to sell his options it would increase their value to him, but would remove any incentive value since, once sold, the employee would have no stake in the firm’s share price performance.  Hedging has a similar effect.  If the employee could short the stock, the incentive properties would be sacrificed because the share price exposure would be gone.  

This wedge between the theoretical value of options and their perceived value to employees represents a sort of deadweight loss, potentially made up by the incentive effects of options.  All else equal, to the extent that the incentive effects do not justify the deadweight loss, options are not optimal.  This concern is particularly relevant in the case of broad-based option plans since it is harder to envision strong incentive effects of options for lower-level employees.  For example, it is difficult to imagine that a midlevel manager in a large firm is willing to work significantly harder in hopes of increasing share price given that even if share price could be increased, the employee’s share of the value increment would be very small.
The notion that the value of the option to the employee can deviate from its cost to the firm yields several somewhat paradoxical observations.  For example, an option with no vesting requirements costs the company less in expectation because employees will, on average, exercise earlier.  However, it is of higher value to the employees because it is less restrictive and permits them more flexibility.  As a result, the cost to the firm could be reduced and the benefit to the employees could be increased by removing vesting requirements, reducing the deadweight cost of the option.  Offsetting that benefit is the lost incentive and retention effects of the options if employees are permitted to exercise early.  Put differently, one could imagine extending vesting (or even precluding early exercise entirely) to improve the incentive and retention benefits of options.  While that might improve the incentive features of the options, it would do so at the cost of reducing their value to employees and increasing their cost to the firm.

The effect of volatility on employee stock options is also complicated by risk aversion.  For a traded option, increased volatility increases option value because it increases the upside of the option to the holder, while the downside is truncated.  However, for employee stock options, the effect of volatility on the cost to the firm is less clear because of the effect of risk aversion.  First, we know that volatility tends to increase early exercise.  For example, Huddart and Lang (1996) and Hemmer, Matsunaga and Shevin (1996) find that increased volatility tends to be associated with increased early exercise, suggesting the effects of risk aversion.  As a result, the relation between volatility and the cost of the option to the company is a function of which effect predominates: the shortened option life (which will tend to reduce the cost of the option to the firm) or the increased volatility during the period that the option is outstanding (which will tend to increase the cost of the option to the firm).

Similarly, for an employee the increased volatility increases the riskiness of the option compensation.  All else equal, the employee would prefer less volatility in compensation because the employee is typically undiversified with respect to the employer’s stock (especially given the amount of human capital tied up in the employer).  However, a more volatile stock price also increases the expected payoff to the option.  An employee with options in a volatile company is trading off the greater expected value associated with the options against the greater discount applied to that compensation because of its riskiness.

The notion that risk aversion is a serious consideration for employees is consistent with the empirical results, discussed earlier, on option exercise behavior.  A relevant issue is how substantial those costs are in practice.  Hall and Murphy (2002) estimate the likely effect of risk aversion on option exercise and value to employees.  They argue that, under reasonable risk aversion and diversification assumptions, substantial early exercise can be optimal from the employee’s perspective.  They also find that, as a result, the value of an option to a risk-averse employee can be as little as 21% of its theoretical cost to the company using an assumed option life equal to the ten-year contractual life.  Of course, options are typically exercised early, reducing the cost to the company.  However, even taking into account optimal early exercise under risk aversion, the value of the option to the employee is still only worth as little as 63% of the Modified Black Scholes cost to the company.    

Meulbroek (2001) makes a similar attempt to assess the efficiency loss of forcing employees to hold an undiversified portfolio with a concentrated exposure to their employer’s stock.  She estimates that a manager at an NYSE firm with all of his assets tied to stock price would value typical options (ten-year life and three-year vest) at 70% of their cost to the employer.  The figure is more striking for internet companies where volatility is higher.  She estimates that an undiversified manager would value options at 53% of their cost to the firm.  While changing the assumption on level of diversification changes the magnitudes somewhat (e.g., assuming internet company managers hold 50% of their wealth outside the firm increases option value to 59% of cost), the gap is still striking.    

It is important to recognize that, while the value perceived by the employee may differ from the cost calculated under the Modified Black Scholes approach, the relevant consideration from a valuation perspective is the cost to the company.   As a result, the issue of whether the employee perceives the value of options as equaling their cost is not directly relevant from a valuation perspective.  However, it does raise questions about the efficiency of options as an incentive device, especially for broad-based option plans.  In particular, if a firm has to pay, say, 30% more in option value than they would have to pay in cash, the incentive effects have to be very substantial to justify the added cost.  

While large incentive benefits are plausible for high-ranking executives, they seem less likely for lower-level employees who may correctly perceive that their effort has little effect on stock price.  The issue may be exacerbated to the extent that lower-level employees also tend to be more risk averse than executives and have less outside wealth, so they may place more of a discount on option compensation.  Consistent with that, results in Huddart and Lang (1996) discussed earlier, suggest that lower-level employees behave as though they are more risk averse in their exercise decisions than are higher-level employees.  

The fact that options may be worth less to risk-averse employees has several important implications for valuation.  First, as noted earlier, if option intensity is misestimated going forward, other compensation should substitute for stock options.  However, to the extent that employees are risk averse, the degree of correspondence may be less than dollar for dollar.  As a result, a firm that increases option intensity more than expected may face higher than expected total compensation cost because it has switched to a more costly mode of compensation.  Similarly, if a change in accounting to require expensing were to reduce option use, the accounting change could actually reduce total compensation cost for firms by causing them to substitute lower-cost compensation for higher-cost options.

A relevant question is why companies would issue options if the cost exceeded their incentive benefits.  One possibility is that some firms’ decisions are driven by accounting considerations.  In particular, options are the primary means by which firms can compensate employees without expense recognition on the income statement.  While the information necessary to estimate the cost of options is available in the footnotes, it is possible that firms view options as less expensive in an accounting sense since they do not affect profitability on the income statement, either at the time of grant or when exercised. 

While it is difficult to directly infer the effect of accounting on option-granting behavior, Hall and Murphy (2002) make a compelling case that the popularity of option compensation (especially for lower-level employees) seems consistent with the notion that firms perceive the cost of options to be lower because of their favorable accounting treatment.  In particular, they argue that other potential explanations for broad-based option plans appear inconsistent with their prevalence.  

For example, options impose significant risk on employees who are unlikely to be particularly risk tolerant and who must, therefore, be paid significantly more in expectation to compensate them for the added risk.  As discussed earlier, while the cost of options granted to executives may be offset by added incentive effects, it is difficult to argue that lower-level employees perceive much of an incentive effect from their ability to influence compensation through the effect of their activities on stock price.  If the goal is retention, it is easy to design other forms of compensation which achieve similar goals at lower cost.  Even for cash-poor firms, options seem questionable because the firm is effectively borrowing from the employees and it is difficult to believe that is the most efficient form of financing.  Certainly, the notion that managers view option expensing as a major concern is consistent with their lobbying activity in response to SFAS 123 and recent proposals to expense options.  

Further, the general design of stock option plans reinforces the importance of accounting treatment.  In particular, the vast majority of options (as with Dell’s) are granted at the money with fixed terms.  It seems unlikely that the prevalence of that choice of strike price is driven by its optimality from an incentive perspective.  Rather, it seems likely that the incentive and risk characteristics of options could often be improved if, for example, options were issued in the money or payoffs were tied to share price relative to other firms in the industry.  However, under current accounting, in-the-money options and options with terms tied to future performance require expense recognition, and those types of options are rare.

Empirical evidence on the effect of accounting treatment on compensation design can be gleaned from firms’ behavior with respect to repricings.  With a typical repricing, an option that has fallen deep out of the money is “repriced” by reducing the exercise price to one that is closer to current market price.  The most common reason given is that the option has lost its incentive effect if far out of the money because the sensitivity of option value to share price decreases the farther an option is out of the money.  A common counter argument is that the knowledge that a firm will reprice an option if it falls far enough out of the money reduces incentives to avoid large share price drops and may even encourage managers to permit temporary price drops by, for example, withholding good news to have the option reset to a more easily-attained level.  However, research like Acharya, John and Sundaram (2000) suggests that repricings may be economically efficient, even considering the initial incentive effects, because they permit incentive realignment.  

In December 1998, the FASB changed the accounting for option repricing, requiring that firms recognize an expense based on the change in strike price if options were repriced.  However, the FASB offered a short window before the change became effective.  Carter and Lynch (2003) examine firms’ reactions to the accounting change.  In particular, they document a pronounced spike of repricing during the window prior to the effective date, apparently reflecting a rush by firms to avoid an expense for repricing.  In addition, following the effective date of the change, repricings were virtually eliminated.  
Looking over a longer horizon, Murphy (2003) also documents that repricings have virtually disappeared since the accounting change.  He finds that, in 1997 (prior to the accounting change), 29.2% of the new economy firms and 11.5% of the old economy firms that had experienced a stock price drop of at least 50% over the prior 24 months repriced options.  In 2000, that number had dropped to 1.4% for the new economy firms and 0.6% for the old economy firms, apparently reflecting, at least in part, the change in accounting.
Murphy (2003) also suggests that the change in accounting caused firms to consider other approaches to achieve incentive realignment without sacrificing the desired accounting treatment.  For example, one approach is to cancel an option deep out of the money and issue a new option at the money.  However, the SEC anticipated that possibility and issued requirements that options canceled could not be reissued for six months.  As a result, some firms began issuing “six plus one” options, which are issued six months and one day after the cancellation, suggesting an attempt to avoid expense recognition.  

While the preceding is limited to the context of repricings, it suggests the power of accounting to influence compensation design in the context of options.  That raises the possibility that option intensity and structure might well change substantially if the FASB and IASB require option expensing.  As discussed later, although firms are unlikely to do away with options entirely, they might well become less prevalent in contexts where the rationale is less compelling, such as for broad-based plans.  
While it is difficult to predict to what extent firms will respond to a change in accounting, it seems likely that they will substitute other forms of compensation for employee stock options if all forms of compensation are treated similarly.  Already some firms have indicated an intention to substitute restricted stock for options.  Because a given fair value of restricted stock is less risky than the same fair value of at-the-money options, firms may be able to substitute less than a dollar of restricted stock for a dollar of Modified Black Scholes value of options.  As a result, the overall cost of compensation could decrease.  Potentially offsetting, of course, would be a reduction in incentives.  For the same reason that the riskiness of at-the-money options is greater than for other forms of compensation, their incentive effect is greater since a given increase in share price has a greater effect on the value of a portfolio of at-the-money options than the same value of a portfolio of restricted stock.
Determinants of option grants

One of the difficulties in incorporating future option grants into valuation is estimating expected option intensity.  In section 2, we estimated the effect of future options separately from operating cash flows, reflecting an assumption that our starting point was operating cash flows excluding options.  That seems reasonable if the starting point for the cash flow forecasts is reported earnings ignoring options.  An alternative approach would be to subtract expected option “expense” from each year’s net income and explicitly forecast profitability after the effect of options.  Since the future value of options is being present valued under both approaches, they should yield similar answers.  Assuming that the FASB and IASB ultimately require stock option expensing (and analysts forecast reported net income), future option grants will more naturally be incorporated in valuation.
Even if options are expensed, however, future option grants will still need to be estimated in arriving at earnings forecasts.  One way to incorporate options would be to forecast total compensation under the assumption that the components of compensation are less important than the whole.  However, that assumes that the mix of compensation does not change or, if it does, that employees value options at their Modified Black Scholes value so different forms of compensation can be substituted dollar for dollar.  If, for example, a smaller amount of cash can substitute for a larger Black Scholes value of options, then a shift in the components of compensation could affect total compensation.  Further, the change in components could affect incentives and, hence, other cash flows.  
There is relatively little research forecasting future option grants for broad-based plans.  Core and Guay (2001) examine the determinants of option grants for a large sample of firms and find that grants tend to be higher for firms with cash constraints, high capital needs and high cost of accessing capital markets.  They also find that option grants tend to be higher in years in which returns are high and in years following large option exercises.  
The finding that exercise might precipitate more grants seems consistent with the notion of a target incentive level.  Under that scenario, exercising options would reduce incentives, so firms might issue more options to replenish them.  As a consequence, it may be useful to link assumptions about grants to the assumptions about exercise discussed earlier.   The other factors are a bit more difficult to incorporate since the evidence is primarily cross sectional.  However, if similar incentives hold over time firms would be expected to issue more options (all else equal) when faced with cash shortfalls and capital constraints. Firms with tax losses may issue more options to defer the tax deduction to later periods of higher profits.  
Forecasting option grants is also difficult since it is possible that firms are still experimenting to determine optimal option levels.  Similarly, changes in accounting treatment and stock market trends could have significant effects on option usage.  As a consequence, the best approach to dealing with options, barring a reason to believe option intensity will change substantially, may be to focus on total compensation and assume the mix remains constant (i.e., option compensation grows at the same rate as other compensation).  Then, the assumption only matters to valuation if other compensation does not substitute for errors in the estimate of option compensation.
Options and repurchases

One potentially interesting issue to consider from a cash flow perspective is the link between option repurchases to avoid dilution and future cash flows.  In the valuation discussion, we assumed that firms repurchase options to satisfy option exercise and argued that in an efficient market the decision to repurchase should not affect firm value as long as the cash used to repurchase shares would otherwise fund zero net present value projects.  However, for an option-intensive firm with an appreciated share price, the implications of options on future cash flows can be substantial.  

While a firm need not buy back shares to offset option exercise, there is substantial evidence that many do.  Bens, Nagar and Wong (2002), for example, examine whether firms tend to repurchase shares to satisfy option exercise and, if so, whether the repurchases appear to come at the expense of other investment activity.  They provide evidence that, for the S&P 500 in 1999, repurchases tended to be higher for firms with more stock option exercise (after controlling for other factors), confirming that option-intensive firms generally do repurchase shares.  Further, their evidence suggests that firms repurchasing shares to satisfy option exercise tend to have reduced R&D investment and capital expenditures, and generally underperform, which they interpret as evidence that the desire to repurchase shares may cause managers to sacrifice even positive net present value projects.     

While their evidence is potentially interesting, it is unclear why firms would be so keen to repurchase shares.  One argument is that firms repurchase to avoid the dilution with option exercise, perhaps in an attempt to bolster EPS.  While repurchasing shares does reduce the denominator in the EPS calculation, it also affects the numerator by reducing profits if the cash used to repurchase was otherwise tied up in productive uses.  Whether the net effect is an increase or decrease in EPS depends on how profitably the cash used to repurchase would otherwise have been employed.  

Further, even if managers are keen to repurchase shares, it seems surprising that they would do so at the expense of investment rather than, for example, borrowing money to fund the repurchases.  However, irrespective of whether the repurchase of shares is inefficient, the important conclusion is that there are significant cash flow implications to consider for firms that repurchase shares to satisfy option exercise.

6.
OPTIONS AND INCENTIVES
Most of the discussion to this point has effectively ignored the incentive effects of options by assuming that incentives are captured in the free cash flow forecasts.  For practical purposes, it is much more difficult to know how to factor in the incentive features of options because the cost of options is more clearly specified.  However, given the centrality of option incentives, it is important to at least consider their potential implications for operating cash flows because, if there were no incentive effects, option-based compensation would probably not be optimal. 
For a firm with a fairly stable option compensation policy, explicitly incorporating the incentive effects is likely less important because past experience (e.g., sales growth rates and profitability) already reflects the effects of options.  Similarly, because those effects are already reflected on the income statement, they will naturally flow through to earnings forecasts.

However, if the firm has recently changed its compensation structure or is anticipated to do so in the future, the past may be less representative of the future.  To understand the incentive effects of options, it is useful to go back to the formula for option value.  Some of the incentive effects are fairly clear.  Most obviously, the value of options is increasing in share price.  As a result, options should encourage employees to create firm value.  Research on the performance-incentive effects of options is challenging because of the difficulty in controlling for other potential determinants of performance.  In addition, it is difficult to establish a causal link between option intensity and performance because firms choose their compensation mix and option intensity itself may be influenced by performance.  For example, an observed positive association between performance and option intensity could be either because options create incentives to improve performance or because high-performing firms are more likely to pay in options to attract the top executives.  
One paper that attempts to link stock option intensity to future earnings is Hanlon, Rajgopal and Shevlin (2003).  For a sample of 1,069 firms over 1997-2000, they consider the relation between the previous five years of option grants to the top five executives and future earnings.  They find that additional option-based compensation is associated with higher future operating income, consistent with options providing incentives to increase profitability.  Further, they find little evidence that option intensity is correlated with governance issues, inconsistent with the notion that executives are exploiting poor governance to increase their compensation.  Rather, option grants appear to be largest in situations where the incentive properties of options would be most important.  While it is difficult to draw strong causal links, the evidence seems most consistent with option intensity being determined by economic considerations rather than by self-interested behavior on the part of managers.  However, the evidence is mixed, with other papers like Core, Holthausen and Larcker (1999) examining a different sample and time period and providing evidence that executives of firms with poor governance may, in fact, extract greater compensation and that firms with greater agency problems perform poorly.

Less obvious are the other incentive effects of options.  First, since options are not typically dividend protected, option value is lower if the firm pays dividends.  All else equal, share price will tend to be higher if profits are not paid out as dividends.  Options create incentives for firms to repurchase shares with excess cash rather than pay dividends since dividends reduce share price when the stock goes ex dividend.  There is some evidence, for example, that firms tend to reduce dividend payouts following initiation of option plans (e.g., Lambert, Lanen and Larcker  (1989)).  
Further, options may affect managers’ willingness to take on risk.  As discussed earlier, the relation here is complicated by the fact that at least two effects are at work.  First, ignoring risk aversion, option value is increasing in stock price volatility.  As a result, all else equal, options will increase managers’ willingness to take on risk.  Potentially offsetting that effect is risk aversion.  In particular, increasing the volatility of returns increases the volatility of option value.  Overall, the expected value of the option increases with increased share price volatility, but so does the risk.  Which effect dominates in a particular case depends on the risk aversion of the manager and the particular characteristics of the options.  Research like Rajgopal and Shevlin (2002), for example, suggests that option-based incentives increase managers’ willingness to take on risky projects in the oil and gas industry.

In addition, options may increase retention and attract particular types of employees. For example, research like Ittner, Lambert and Larcker (2003) indicates that employee retention is a primary motivation for option issuance to lower-level employees, particularly in new economy firms.  However, as pointed out in Hall and Murphy (2003), if retention is a primary goal, it is easy to envision alternate compensation devices that would encourage retention without imposing as much risk on employees.  Similarly, options may be useful in attracting employees who are more risk tolerant.  That may explain the prevalence of options among young, high-growth firms.   
More directly, options create incentives to maximize the gap between the market and strike price at exercise.  While that might be achieved by increasing firm value, it also creates incentives to manipulate the market or strike price.  For example, a manager might attempt to reduce the strike price by decreasing share price shortly before an option grant.  Aboody and Kasnik (2000) for example, document that managers appear to withhold good news until after option grants to take advantage of the increase in share price.  Similarly, a common assertion is that part of the reason for the increase in earnings restatements in recent years has been the prevalence of stock-based compensation.  However, while there have been many notable examples of fraud at option-intensive firms, the majority of option-intensive firms have not been the subject of fraud allegations.  Results from research like Erickson, Hanlon and Maydew (2003) on whether option compensation is associated with greater incidence of accounting fraud and restatements are mixed at best.  As a consequence, it would be premature to assume that a firm is more likely to manipulate its earnings simply because it issues more options.  
Based on the preceding, it is more difficult to know how best to incorporate the potential incentive effects of options in valuation.  As noted earlier, explicitly considering the incentive effects is probably less important if the firm has a stable compensation policy since the effects of options will be reflected in past experience.  However, if the firm has significantly changed its compensation policy recently or is expected to do so in the future, it is possible that that could affect the time series of expected future operating cash flows.  
7.
OPTIONS AND DILUTION
Another way to think about the implications of options for existing shareholders is in terms of dilution.  In particular, employee stock options represent a competing claim against the equity of the firm.  Diluted earnings per share (EPS) is an attempt to capture the dilutive effect of options and other securities on the claims of existing shareholders.  In particular, current accounting differentiates between basic and diluted EPS, with options taken into account in the diluted EPS calculation.  
For diluted EPS, the firm uses the treasury stock method to deal with options.  Basically, the company computes the number of options that are in the money at the end of the year as a basis for dilution.  However, rather than simply adding those shares to the number of shares outstanding, an adjustment is made for the cash that would be received (the strike price) if the options were exercised.  Essentially, the dilution factor for the adjustment is based on one minus the strike/market ratio.  For example, consider a firm with 100 options outstanding with a strike price of $10 and a current market price of $40.  If the options were exercised, the firm would receive $1,000 and there would be 100 more shares outstanding.  They would use the $1,000 to repurchase $1,000/40 = 25 shares.  As a result, although 100 options were outstanding, the dilution would be based on the 75 shares that could not be repurchased with the proceeds from the option exercise.
This approach has the advantage of explicitly taking into the account the extra shares outstanding after options have been exercised as well as the potential use of the proceeds.  However, it raises at least two important issues in thinking about the dilutive effect of options.  First, it ignores taxes in computing the number of shares that could be repurchased.  When the employees exercise NQOs, the firm receives the proceeds plus a tax deduction based on the intrinsic value at exercise.  So, conceptually, the cash available to repurchase would be: (strike price + (tax rate x (market price – strike price))). The proportion of exercised shares repurchased would be that quantity divided by the price per share.   In terms of our example and assuming a 35% tax rate, the cash available for repurchase would be $1,000 + (.35 x ($4,000 - $1,000)) = $2,050 and the number of share repurchased would be $2,050/$40 = 51.25, so dilution would be only 48.75 shares (versus 75 shares).  As is clear in the preceding example, the effect of taxes on dilution can be large, especially when the options are deep in the money.
Working in the other direction is the fact that the treasury stock method deals only with the intrinsic value of the shares, not with their option value.  The issue is most clearly seen in the case of options currently at the money.   They are not considered dilutive under current EPS computations because they are not in the money.  However, in a probabilistic sense, they clearly represent claims against the assets of the firm.  In the extreme, one can imagine two otherwise identical firms, one with a substantial number of options outstanding that are at the money and one with no options.  If the firms perform well, option holders will exercise and share in the upside potential of the firm that has options outstanding, while shareholders will receive all of the benefits in the firm with no options.  If, on the other hand, the firms perform poorly, the option holders will not exercise and will not share in the downside.  Clearly, the existence of the options dilutes the value of earnings to the existing shareholders even if the options are not currently in the money.  
The question is how the options should best be incorporated in thinking about dilution.  The answer is based on the likelihood and magnitude of the option claims against the firm.  In particular, it is useful to think about the options in terms of the size of their claim against the net assets of the firm.  In the face of options, there are two sets of claims against the firm’s equity: current shareholders and option holders.  In order to think about the dilution, we can consider how much of an additional dollar of firm value belongs to current shareholders.

Start with the following decomposition of equity value:
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where V is the total value of equity (including both existing shares and options), P is the price per share, Ns is the number of shares, O is the value per option and No is the number of options.  In other words, the total value of the equity of the firm is split between the piece owned by option holders and the piece owned by the existing shareholders.  Taking the derivative of both sides with respect to V:
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The term on the left-hand side of the equation is the change in market value of shares outstanding per dollar of change in total value of the equity.  In other words, if the firm took an action that increased total equity value by $1, the equation captures the proportion of the benefit that accrues to the existing shareholders.  Because the term in the denominator on the right-hand side is greater than one in the presence of options, shareholders do not capture the entire benefit of changes in equity value.  

The term in the denominator of the expression on the right-hand side of the equation, dO/dP, represents the change in the value of an option for a small change in the stock price, commonly referred to as the delta of the option.  In terms of the Black Scholes formula, the delta is the term N(d1) and is a standard output from an option pricing model.  For example, a website like www.numa.com provides an option calculator that will compute the value of an option along with its delta.  
One can use the information from the option footnote to compute the dilutive effect of each group of outstanding options.  For example, consider the 30 million options with a strike price of $0.96.  Using the same assumptions as we used in section 2 when we estimated the value of the outstanding options, the average delta for that group of 30 million options is essentially one.  Because those options are so deep in the money, their value moves virtually dollar for dollar with share price.  Other option groupings have deltas further below one because they are not as deep in the money.  For example, the 49 million options with a strike of $44.69 have a delta of 0.63.  Multiplying the number of options in each group by their deltas, summing and dividing by shares outstanding gives the term (No/Ns * dO/dP) = 0.1065, implying that 90.5% of all value created accrues to the shareholders and the other 9.5% accrues to the option holders as an increase in the value of their options.  

8.
MARKET VALUATION OF OPTIONS
Another approach for thinking about the valuation implications of options is to look at how the market values firms with options.  Assuming market efficiency, it should be possible to infer the valuation implications of options from their association with share price.  
As noted earlier, there are three ways that options could affect valuations, which are illustrated in our fundamental valuation equation in section 2.  First, outstanding options create a “liability” or claim against the existing equity holders of the firm.  As a result, a firm’s equity should be worth less if it has a substantial quantity of outstanding options, all else equal.   In terms of our valuation equation in section 2, this effect was picked up in the adjustment for the expected cost of existing options.  
Second, outstanding options create a potential asset.  Options are designed to provide benefits in terms of incentives and retention.   As a result, firms with outstanding options may enjoy improved incentives, even if the options are already vested.  In terms of our valuation approach, this effect was picked up in the adjustment for the expected incremental operating cash inflows from options.
Third, options create an expense as the asset is used up.  This effect is indirect, but as with any income statement amount, provides evidence of the past cost of doing business, which may be indicative of likely future costs.  In terms of our valuation approach, this effect was picked up in the adjustment for the expected cost of future options.
Accounting for options does not closely follow this treatment.  In particular, most companies do not recognize an expense for options and, even if they do, there is no asset or liability recognized.  The original exposure draft on SFAS 123 proposed an asset, but the final standard only recognizes options as an expense as they are earned by the employees.  Further, the firm does not record a liability, but rather offsets stock option compensation expense with a credit to additional paid in capital.  As a consequence, a portion of equity “belongs” to shareholders and a portion to option holders.  However, the equity component is not revalued based on changes in share price or other inputs into the option pricing model.  
The empirical evidence has attempted to detect whether, controlling for other factors, options appear to have an incremental effect on valuation.  The task is complicated by the fact that many of the companies that have historically issued options are not profitable and have primarily intangible assets.  As a result, valuation in general for those firms is particularly difficult.  Further, firms that have performed well may reward employees with more options, making it difficult to infer causality based on an observed relation between performance and option intensity.  Finally, the technology “bubble” in valuation creates at least the possibility that past share prices were not good estimates of firm value.  As a result, for example, firms with options may have traded at particularly high valuations, not because options were valued highly but because those same firms had other attributes that made them particularly attractive to the (perhaps naïve) market.  

While several papers have been written on the subject, probably the most relevant is Bell, Landsman, Miller and Yeh (2002), which addresses the valuation of options for a sample of profitable software firms.  This particular sample of firms was chosen because software firms are likely to be option intensive and profitable firms are easier to value.  They estimate the Black Scholes value of options outstanding as well as the pro forma option expense and ask whether firms with more options outstanding and more pro forma option expense have lower stock market valuation, controlling for other assets, liabilities and net income before the effects of options.

Their study does not differentiate between the option asset and liability (because the two are difficult to disentangle), but simply asks whether the estimated value of outstanding options affects stock price valuation by investors.  In addition, they consider the relation between pro forma option expense and market valuations.  Their results provide little evidence that options outstanding are valued as net liabilities of the firm.  In fact, if anything, they may be net assets (although the effect is small).  The implication is that the expected benefit effect of options on future operating cash flows is viewed by the market as offsetting the expected cost of the obligation.

Further, the evidence on the expense component is mixed.  In the valuation regression, it does not appear that firms with larger pro forma option expense suffer lower valuations.  However, in supplementary analysis they find that higher option expense does predict lower future (net of options) earnings, all else equal. It is not clear why the two approaches yield inconsistent results.  It is possible that the amortization of options over the vesting period does not accurately spread the costs to the relevant periods.  The authors note that options may create an intangible asset with a longer life than the vesting period (e.g., options are generally held after vesting, creating potentially longer-term incentive and retention benefits), so that the period over which pro forma option expense is amortized is misestimated.  Ultimately, they conclude that the inconsistency of results may reflect a misspecification of their estimation model or a failure by the market to appreciate the implications of options during their sample period (1996-98).  

Other studies also provide mixed results.  For example, Aboody (1996) uses pre-SFAS 123 data to estimate the valuation implications of options.  He finds a negative association between share prices and options outstanding for a sample of 478 option-intensive firms in 1988, suggesting that options are valued as a liability by the market.  Similarly, research by Aboody, Barth and Kasznik (2002) using a more recent sample of small to medium firms provides evidence that the market values options as an expense, especially once future earnings growth is controlled, suggesting that options represent an asset for the firm which is used up over the life of the options.  

Overall, it is difficult to draw strong conclusions from the existing research on the stock market valuation of options.  One potential conclusion raised by Bell, Landsman, Miller and Yeh (2002) is that the context is important in assessing the value of options.  In particular, it may be that options add value for profitable software firms because they are relatively stable and intangible assets are especially important.  However, for a broader sample of firms the value of options may be less clear.  

The important point, however, is that options almost certainly represent an asset, liability and expense at some point.  In particular, it seems clear that outstanding options represent an obligation to the firm and must create some value since they provide incentive and retention effects as well as substituting for other forms of compensation.  Further, they must ultimately represent an expense because the asset does not have an infinite life.  As a consequence, the mixed results probably reflect the difficulty in structuring the analysis.
9.
SUMMARY AND APPLICATION
The preceding discussion raises several important points.  First, options represent a substantial obligation for the firm because they create a competing claim on the equity of the firm.  If shares are repurchased to satisfy option exercise, options represent a direct reduction of future cash flows.  If shares issued for stock option exercises are not repurchased, existing shareholders suffer dilution of their ownership interest as equity is sold for less than its fair value.  In either case, options create a claim against the firm which should be considered in valuation.  

Second, as discussed in section 2, a basic approach for incorporating options in valuation is fairly straightforward.  Perhaps the easiest way to structure the problem is to begin with a basic discounted cash flow analysis and then factor in options explicitly.  That is natural because the past profitability data and earnings forecasts typically exclude the cost of options (since options are not expensed under current accounting).  Given a discounted cash flow analysis ignoring option costs, options can be explicitly factored in by considering three major components.  
1. The obligation for currently-outstanding options.  This component is essentially a liability and is easiest to account for because less estimation is required since the options are already outstanding.  As demonstrated in section 2, footnote information on outstanding options can be used to estimate the likely amount and timing of stock option exercise so that it can be built into valuation.  In particular, a standard option pricing model such as the Modified Black Scholes model can be used to estimate the present value of the option obligation taking into account the terms of outstanding options.  That obligation represents a direct reduction to the value of the existing shareholders’ claims much like any other unrecognized liability.

2. The cost of future option grants.  This component is like an expense and is trickier because it requires a forecast of future option grants.  As discussed in section 2, the pro forma option expense in the footnotes is a good starting point here because it gives a sense for the cost of options in the past, which should be informative about the likely magnitude of option obligations going forward.  Given an assumption about future option intensity (e.g., option grants increase with the growth rate of sales), it is straightforward to estimate the present value of expected future option-based compensation.  Again, this represents a reduction to the value of the shareholders’ ownership stake in the firm that should be incorporated in valuation.  Further, assuming that options substitute for other compensation, an error in estimate on option intensity should be naturally offset by errors in measures of other compensation components. 
3. The benefits of option grants.  This component is like an asset and is probably the most difficult to incorporate in practice.  With the obligation side of options, the firm controls compensation policy and therefore the cost of options granted.  Further, the terms of the options clearly indicate the firm’s obligation.  The benefits side is driven primarily by the incentive effects of options, which are difficult to quantify.  The underlying rationale for issuing options is based on incentive effects, so the benefits of options cannot be ignored.  To the extent that the firm has a consistent history of using options in compensation, incentive effects of options are reflected in past results and so may naturally be captured in operating cash flow forecasts going forward.  For a firm that is expected to significantly alter their mix of compensation, however, the change could affect employees’ incentives to work to increase share price and willingness to take on risk.  While potentially important, quantifying those types of effects is more difficult.
Section 2 provides an explicit example of how estimates of the cost of outstanding and expected future options could be taken into account for Dell under a very simple set of assumptions.  An approach like that can be taken as a starting point using readily available data and a fairly naïve set of assumptions to think about the valuation consequences of options.  As the Dell example illustrates, the effect of stock options on valuation can be substantial and needs to be at least considered for an option-intensive company.  

Once a basic valuation approach for incorporating options is in place, it can be supplemented with adjustments based on results from the research literature.  While the research does not provide easy answers in terms of adjustments, it does highlight contexts in which adjustments might be warranted.  Research on option exercise, for example, suggests that a simple approach of assuming that exercise occurs at the average life of options for a given firm (as in the Modified Black Scholes model) may not be representative.  In particular, option exercise tends to be spread over time, which can affect the valuation.  As a result, an option valuation approach that smoothes exercise over time as opposed to assuming that exercise all occurs at once may be merited.  Such an approach is easy to implement by simply spreading the options into subsets assumed to be exercised at various times around the average exercise period and valuing each subset separately.  For example, in the Dell calculation we assumed 1/18th of the options were exercised in each of the six month periods centered on the end of year five. 
Similarly, option exercise is likely to be elevated in certain contexts.  For example, options that are deeper in the money, more volatile, more likely to be canceled, closer to expiration and held by lower-level employees are likely to be exercised sooner.  As a result, an approach that explicitly takes into account the characteristics of existing options is likely to more accurately reflect the effects of options.  
Closely related, the option literature points out a number of other ways that traditional option valuation approaches developed for traded options might be misspecified.  For example, exercise may be clustered among subsets of options with certain characteristics (e.g., deeper-in-the-money options closer to expiration), violating the implicit assumptions underlying the Modified Black Scholes model.  While those types of issues are important in theory and option pricing models can be adjusted to account for alternate exercise patterns, empirical evidence suggests that the amount of bias introduced by ignoring exercise patterns in practice tends to be fairly modest.  Although the Modified Black Scholes model has been criticized for incorporating unrealistic assumptions, it seems to perform relatively well at valuing employee stock options in practice.
Potentially more important is the issue of the assumptions that go into the computation of option value.  Some of the assumptions such as risk-free rate, volatility and dividend policy provide less flexibility, but others (especially expected life) are more subjective and difficult to verify.  While the footnote disclosure provides a useful starting point for assessing option value, and research to date provides little evidence that assumptions are manipulated, option values are sensitive to the underlying assumptions and care should be taken to ensure that they are reasonable and comparable across firms.

Even beyond their direct valuation implications, it is important to consider the cash flow effect of options on managerial decision making.  For example, an option-intensive company that has a policy of repurchasing shares to satisfy option exercise is likely to have significant cash flow needs, especially if share price has appreciated significantly.  Although the decision to repurchase shares may not have direct valuation implications, it is important to assess how the necessary cash to repurchase shares is likely to be raised, especially if it might come at the expense of operating activities or change the company’s financing structure.  
Similarly, the tax consequences of options should be considered.  The tax effects of NQOs can be substantial and are difficult to disentangle under current accounting for stock options.  Further, the tax benefits resulting from the exercise of NQOs can have significant implications for a firm’s future cash flows.  To the extent a firm can fully utilize the option tax deductions, they can significantly reduce the after-tax cost of options. However, many option-intensive firms may face limits on their ability to immediately benefit from option deductions because their taxable income may be well below that implied by net income on their financial statements.  As a consequence, it is important to explicitly build in assumptions about the tax consequence of outstanding and expected future options in assessing cash flows and firm value.
Moving beyond cash flow issues, options also have implications for understanding earnings dilution.  While an attempt is made to account for options in computing diluted EPS for the financial statements, the treasury stock method used under current accounting ignores several important features of options.  First, option exercise typically creates significant tax benefits, which are ignored under the treasury stock method of computing diluted EPS.  Given a tax rate, it is straightforward to adjust diluted EPS for the tax effects of option exercise.   Second, standard diluted EPS calculations focus on the intrinsic value of options and ignore the option component.  This is particularly clear for options that are not currently in the money, but represent claims against the firm’s earnings.  Using standard option pricing approaches, it is straightforward to compute the proportion of an additional dollar of earnings that is implicitly spoken for by outstanding options and, hence, the proportion that remains for the existing shareholders.  
While it is easier to think about the cost of options, the research has less to say about the benefits, especially in the case of lower-level employees.  The research suggests that options are a relatively expensive form of compensation because they impose risk on the employee, which necessitates higher expected compensation.  Because of risk aversion, employees may perceive a value of options that is substantially below their cost to the firm.  While that deadweight cost may be justified because of the incentive benefits, the research evidence on incentive effects of broad-based option plans is mixed.  At a minimum, a change in compensation mix can affect total compensation to the extent that employees do not value options as highly as other forms of compensation.
In terms of incentive effects, tying compensation to share price rewards employees for taking actions that increase firm value.  While options may not provide major incentives to lower-level employees (since their individual actions have relatively little effect on share price), the incentive effects are likely to larger for higher-level employees.  However, the research evidence on the link between options and performance is mixed, perhaps due to difficult measurement issues.  Similarly, research evidence suggests that inclusion of options in compensation agreements may affect employees’ willingness to take on risk.  Further, options may create incentives to artificially deflate share price prior to option grants or inflate share price before option exercises to maximize the spread between the market and strike prices.  

Research on the valuation effects of options in practice is mixed.  While the presence of options should affect the amount investors are willing to pay for shares, options have a variety of potential effects on share price.  As argued earlier, outstanding options create both potential assets and liabilities for the firm.  Similarly, options represent an expense of doing business which should reduce share price.  However, designing tests to detect those types of effects is difficult in practice because option-granting firms tend to be difficult to value and the causal links between options and performance are complex.  While there is some evidence that options are reflected in share prices, the results differ depending on the specific context.

Further, research provides some insight into likely issues with options going forward.   Current proposals by the IASB and FASB would mandate option expense recognition in the near future.  This is of potential interest for at least two reasons.  First, it is useful to consider to what extent the valuation issues related to options discussed above would be resolved under proposed option accounting.  Second, because valuation is inherently forward looking, it is important to anticipate firms’ future economic decisions.  
On the first point, the current proposal to expense options would have little effect on the approach for incorporating options into valuation discussed to this point.  In particular, the FASB’s proposal would simply move the pro forma expense data from the option footnote to the face of the income statement, but would not significantly change the total set of information available to value the firm since the current footnote information would still be required.  As a result, consideration of the cost of outstanding and future options, and of the benefits of options, would still be necessary.  Perhaps the most substantive effect could be a change in the earnings number forecasted by analysts.  In particular, if options are expensed and analysts continue to forecast reported earnings, they will need to incorporate future option costs to arrive at compensation expense.  As a consequence, future option costs will already be included in earnings forecasts and will not need to be incorporated separately in valuation.  However, adjusting valuations for the cost of outstanding options will still be necessary.  
On the second point, research and casual observation suggest that accounting changes could have significant influence on option intensity in compensation design.  In large part, likely changes hinge on the extent to which current option pervasiveness reflects favorable accounting treatment.  In particular, papers like Hall and Murphy (2003) argue that the popularity of option compensation is most consistent with a desire to achieve favorable accounting treatment.  Were the accounting treatment to change, the attractiveness of options could change as well.  Certainly the evidence on repricing suggests that managers are willing to change compensation structure in response to accounting changes.  

If the IASB and FASB require options to be expensed, a primary motivation for issuing options with current characteristics (e.g., issued at the money with preset terms) will likely disappear.  With the accounting benefit gone, one might expect to see a shift from options to other forms of compensation, especially in broad-based option plans since it is more difficult to justify option-based compensation for employees who are more risk averse and have less control over stock price.  While those options may be replaced by other compensation, the tradeoff may be less than one for one since employees are likely to accept a lower expected value of total compensation in exchange for lower risk.  

There is already some evidence of firms like Microsoft and Dell shifting from stock options to restricted stock in anticipation of the accounting change.  Conceptually, restricted stock is very much like an option issued with a strike of zero.  Because it does not require payment of a strike price, a share of restricted stock is worth substantially more at grant than an option issued at the money and, therefore, a firm could substitute fewer shares of restricted stock for a given number of options.  

From an employee’s perspective, a given value of restricted stock is less risky than a comparable amount of stock options because, as a percentage of its value, the restricted stock is less sensitive to movements in share price.  As a result, substituting restricted stock for stock options will tend to reduce total compensation cost to the firm.  However, the tradeoff is that the sensitivity to share price provides the incentive effect.  Restricted stock is less risky than typical stock options, but also provides a smaller incentive effect.

To the extent companies continue to use options, it seems likely that their terms will change if options are expensed.  For example, companies avoid expensing options under current accounting if they are granted at the money with fixed terms.  Were the rules changed, one might expect to see more performance-based options (which pay out only if certain performance goals are obtained or measure performance relative to a benchmark like industry performance) and more options with lower strike prices (like restricted stock).  Even if the accounting changes, however, options are likely to have significant valuation implications for the foreseeable future. 
FIGURE 1:  Binomial Tree for a Typical Employee Stock Option
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The figure demonstrates possible intrinsic values for a stock option granted with a strike price of $10 when the market price is $10.  The stock price is assumed to either increase or decrease by $1 each year through the end of the option life in year 10.  The intrinsic value represents the difference between the stock price and strike price.  The option is assumed to vest after four years.  Nodes with a v indicate cases in which the option is still unvested and nodes with an x indicate cases in which the option has vested.   Cases in which share price drops below $10 are not included because intrinsic value is zero.
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APPENDIX:  Selected Disclosures from Dell Computer’s 2002 Annual Report
DELL COMPUTER CORPORATION
CONSOLIDATED STATEMENT OF FINANCIAL POSITION (in millions) 

                                           February 1,     February 2,         

                                              2002            2001             

                                          -------------   -------------        

                                    ASSETS                                     

       Current assets:                                                         

         Cash and cash equivalents          $  3,641        $  4,910           

         Short-term investments                  273             525           

         Accounts receivable, net              2,269           2,424           

         Inventories                             278             400           

         Other                                 1,416           1,467           

                                              ------          ------           

           Total current assets                7,877           9,726           

         Property, plant and equipment,          826             996           

         net                                                                   

         Investments                           4,373           2,418           

         Other non-current assets                459             530           

                                              ------          ------           

           Total assets                     $ 13,535        $ 13,670           

                                              ------          ------           

                     LIABILITIES AND STOCKHOLDERS  EQUITY                      

       Current liabilities:                                                    

         Accounts payable                   $  5,075        $  4,286           

         Accrued and other                     2,444           2,492           

                                              ------          ------           

           Total current liabilities           7,519           6,778           

       Long-term debt                            520             509           

       Other                                     802             761           

       Commitments and contingent                  -               -           

       liabilities (Note 7)                                                    

                                              ------          ------           

           Total liabilities                   8,841           8,048           

                                              ------          ------           

       Stockholders  equity:                                                   

         Preferred stock and capital in            -               -           

         excess of $.01 par value;                                             

         shares issued and outstanding:                                        

         none                                                                  

         Common stock and capital in           5,605           4,795           

         excess of $.01 par value;                                             

         shares authorized: 7,000;                                             

         shares issued: 2,654 and                                              

         2,601, respectively                                                   

         Treasury stock, at cost; 52          (2,249 )             -           

         shares and no shares,                                                 

         respectively                                                          

         Retained earnings                     1,364             839           

         Other comprehensive income               38              62           

         Other                                   (64 )           (74 )         

                                              ------          ------           

           Total stockholders  equity          4,694           5,622           

                                              ------          ------           

           Total liabilities and            $ 13,535        $ 13,670           

           stockholders  equity                                                

                                              ------          ------           

-------------------------------------------------------------------------------

DELL COMPUTER CORPORATION

CONSOLIDATED STATEMENT OF INCOME (in millions, except per share amounts) 

                                                Fiscal Year Ended              

                                   ------------------------------------------- 

                                   February 1,    February 2,     January 28,  

                                       2002           2001           2000      

                                   ------------   ------------   ------------- 

Net revenue                         $ 31,168       $ 31,888        $ 25,265    

Cost of revenue                       25,661         25,445          20,047    

                                      ------         ------          ------    

  Gross margin                         5,507          6,443           5,218    

                                      ------         ------          ------    

Operating expenses:                                                            

  Selling, general and                 2,784          3,193           2,387    

  administrative                                                               

  Research, development and              452            482             374    

  engineering                                                                  

  Special charges                        482            105             194    

                                      ------         ------          ------    

    Total operating expenses           3,718          3,780           2,955    

                                      ------         ------          ------    

    Operating income                   1,789          2,663           2,263    

Investment and other income              (58 )          531             188    

(loss), net                                                                    

                                      ------         ------          ------    

  Income before income taxes and       1,731          3,194           2,451    

  cumulative effect of change in                                               

  accounting principle                                                         

Provision for income taxes               485            958             785    

                                      ------         ------          ------    

  Income before cumulative             1,246          2,236           1,666    

  effect of change in accounting                                               

  principle                                                                    

Cumulative effect of change in             -             59               -    

accounting principle, net                                                      

                                      ------         ------          ------    

  Net income                        $  1,246       $  2,177        $  1,666    

                                      ------         ------          ------    

Earnings per common share:                                                     

  Before cumulative effect of                                                  

  change in accounting                                                         

  principle:                                                                   

  Basic                             $   0.48       $   0.87        $   0.66    

                                      ------         ------          ------    

  Diluted                           $   0.46       $   0.81        $   0.61    

                                      ------         ------          ------    

  After cumulative effect of                                                   

  change in accounting                                                         

  principle:                                                                   

  Basic                             $   0.48       $   0.84        $   0.66    

                                      ------         ------          ------    

  Diluted                           $   0.46       $   0.79        $   0.61    

                                      ------         ------          ------    

Weighted average shares                                                        

outstanding:                                                                   

  Basic                                2,602          2,582           2,536    

  Diluted                              2,726          2,746           2,728    

-------------------------------------------------------------------------------

DELL COMPUTER CORPORATION
CONSOLIDATED STATEMENT OF CASH FLOWS (in millions) 

                                                 Fiscal Year Ended             

                                    -------------------------------------------

                                    February 1,    February 2,     January 28, 

                                        2002           2001           2000     

                                    ------------   ------------   -------------

Cash flows from operating                                                      

activities:                                                                    

  Net income                         $  1,246       $  2,177        $  1,666   

  Adjustments to reconcile net                                                 

  income to net cash provided by                                               

  operating activities:                                                        

    Depreciation and amortization         239            240             156   

    Tax benefits of employee              487            929           1,040   

    stock plans                                                                

    Special charges                       742            105             194   

    (Gains)/losses on investments          17           (307 )           (80 ) 

    Other                                 178            135              56   

  Changes in:                                                                  

    Operating working capital             826            642             812   

    Non-current assets and                 62            274              82   

    liabilities                                                                

                                       ------         ------          ------   

      Net cash provided by              3,797          4,195           3,926   

      operating activities                                                     

                                       ------         ------          ------   

Cash flows from investing                                                      

activities:                                                                    

  Investments:                                                                 

    Purchases                          (5,382 )       (2,606 )        (3,101 ) 

    Maturities and sales                3,425          2,331           2,319   

  Capital expenditures                   (303 )         (482 )          (401 ) 

                                       ------         ------          ------   

      Net cash used in investing       (2,260 )         (757 )        (1,183 ) 

      activities                                                               

                                       ------         ------          ------   

Cash flows from financing                                                      

activities:                                                                    

  Purchase of common stock             (3,000 )       (2,700 )        (1,061 ) 

  Issuance of common stock under          295            404             289   

  employee plans                                                               

  Other                                     3             (9 )            77   

                                       ------         ------          ------   

      Net cash used in financing       (2,702 )       (2,305 )          (695 ) 

      activities                                                               

                                       ------         ------          ------   

Effect of exchange rate changes          (104 )          (32 )            35   

on cash                                                                        

                                       ------         ------          ------   

Net (decrease) increase in cash        (1,269 )        1,101           2,083   

Cash and cash equivalents at            4,910          3,809           1,726   

beginning of period                                                            

                                       ------         ------          ------   

Cash and cash equivalents at end     $  3,641       $  4,910        $  3,809   

of period                                                                      

                                       ------         ------          ------   

-------------------------------------------------------------------------------

Supplemental Consolidated Financial Information 

                                    February 1,    February 2,     January 28,      

                                        2002           2001            2000  

                                   ------------   ------------   ------------      

Income taxes paid (received)           $  120         $  (32 )        $ (363 )  

Interest paid                          $   31         $   49          $   34    
DELL COMPUTER CORPORATION
CONSOLIDATED STATEMENT OF STOCKHOLDERS  EQUITY (in millions)

                     Common Stock                                                                               

                    and Capital in                                                                              

                       Excess of                                                                                

                       Par Value           Treasury Stock                       Other                           

                 ---------------------   -------------------    Retained    Comprehensive                       

                  Shares      Amount     Shares     Amount      Earnings       Income        Other      Total   

                 ---------   ---------   ------   ----------   ----------   -------------   -------   ----------

Balances at        2,601       4,795        -            -          839           62          (74 )      5,622  

February 2,                                                                                                     

2001                                                                                                            

  Net income           -           -        -            -        1,246            -            -        1,246  

  Change in            -           -        -            -            -          (65 )          -          (65 )

  unrealized                                                                                                    

  gain on                                                                                                       

  investments,                                                                                                  

  net of taxes                                                                                                  

  Foreign              -           -        -            -            -            2            -            2  

  currency                                                                                                      

  translation                                                                                                   

  adjustments                                                                                                   

  Net                  -           -        -            -            -           39            -           39  

  unrealized                                                                                                    

  gain on                                                                                                       

  derivative                                                                                                    

  instruments,                                                                                                  

  net of taxes                                                                                                  

                                                                                                        ------  

Total                                                                                                    1,222  

comprehensive                                                                                                   

income for                                                                                                      

fiscal 2002                                                                                                     

  Stock               69         843        -            -            -            -           10          853  

  issuances                                                                                                     

  under                                                                                                         

  employee                                                                                                      

  plans,                                                                                                        

  including                                                                                                     

  tax benefits                                                                                                  

  Purchases          (16 )       (30 )     52       (2,249 )       (721 )          -            -       (3,000 )

  and                                                                                                           

  retirements                                                                                                   

  Other                -          (3 )      -            -            -            -            -           (3 )

                   -----       -----       --       ------       ------         ----          ---       ------  

Balances at        2,654     $ 5,605       52     $ (2,249 )   $  1,364       $   38        $ (64 )   $  4,694  

February 1,                                                                                                     

2002               -----       -----       --       ------       ------         ----          ---       ------  

DELL COMPUTER CORPORATION
SELECTED FOOTNOTES

Earnings Per Common Share - Basic earnings per share is based on the weighted effect of all common shares issued and outstanding, and is calculated by dividing net income by the weighted average shares outstanding during the period. Diluted earnings per share is calculated by dividing net income by the weighted average number of common shares used in the basic earnings per share calculation plus the number of common shares that would be issued assuming exercise or conversion of all potentially dilutive common shares outstanding. The following table sets forth the computation of basic and diluted earnings per share for each of the past three fiscal years: 

                                                 Fiscal Year Ended              

                                    --------------------------------------------

                                     February 1,     February 2,    January 28, 

                                        2002            2001            2000    

                                    -------------   -------------   ------------

                                      (in millions, except per-share amounts)   

Net income                            $ 1,246         $ 2,177         $ 1,666   

Weighted average shares                                                         

outstanding:                                                                    

  Basic                                 2,602           2,582           2,536   

  Employee stock options and              124             164             192   

  other                                                                         

                                        -----           -----           -----   

  Diluted                               2,726           2,746           2,728   

                                        -----           -----           -----   

Earnings per common share:                                                      

  Before cumulative effect of                                                   

  change in accounting principle                                                

    Basic                             $  0.48         $  0.87         $  0.66   

    Diluted                           $  0.46         $  0.81         $  0.61   

  After cumulative effect of                                                    

  change in accounting principle                                                

    Basic                             $  0.48         $  0.84         $  0.66   

    Diluted                           $  0.46         $  0.79         $  0.61   

NOTE 6 - Benefit Plans
Stock Option Plans - The Compensation Committee of the Board of Directors administers the Company s two stock option plans, the Dell Computer Corporation Incentive Plan (the  Incentive Plan) and the Dell Computer Corporation 1998 Broad-Based Stock Option Plan (the  Broad-Based Plan and, together with the Incentive Plan, the Option Plans). The Incentive Plan provides for the granting of stock-based incentive awards to the Company’s directors (including the nonemployee directors), executive officers and key employees and to certain of its consultants and advisors, while the Broad-Based Plan provides for the award of stock options to non-executive employees. 

Options granted under the Incentive Plan may be either incentive stock options within the meaning of Section 422 of the Internal Revenue Code or nonqualified; only nonqualified stock options can be granted under the Broad-Based Plan. Under either of the Option Plans, the right to purchase shares pursuant to existing stock option agreements typically vest pro-rata at each option anniversary date over a five-year period. The options are generally issued at fair market value and must be exercised within ten years from the date of grant. 

The following table summarizes stock option activity for the Option Plans: 

                                            Fiscal Year Ended                       

                     ---------------------------------------------------------------

                      February 1, 2002      February 2, 2001      January 28, 2000  

                     -------------------   -------------------   -------------------

                               Weighted-             Weighted-             Weighted-

                     Number     Average    Number     Average    Number     Average 

                       of      Exercise      of      Exercise      of      Exercise 

                     Options     Price     Options     Price     Options     Price  

                     -------   ---------   -------   ---------   -------   ---------

occurring 

                                        (share data in millions)                    

Options                344     $ 24.36       320     $ 11.39       363     $  5.40  

outstanding -                                                                       

beginning of year                                                                   

  Granted              126       23.24       154       37.78        50       42.86  

  Exercised            (63 )      3.11       (95 )      3.26       (77 )      2.48  

  Cancelled            (57 )     32.86       (35 )     22.18       (16 )      9.89  

                       ---                   ---                   ---              

Options                350       26.36       344       24.36       320       11.39  

outstanding - end                                                                   

of year                                                                             

Options                 98     $ 17.49       100     $  8.78       112     $  3.96 
exercisable - end 
of year 

The following is additional information relating to options for the Option Plans outstanding as of February 1, 2002: 

                                 Options Outstanding           Options Exercisable

                          ----------------------------------   -------------------

                                                  Weighted                        

                                    Weighted      Average                         

                          Number     Average     Remaining     Number    Average  

                            Of      Exercise    Contractual      Of      Exercise 

                          Shares      Price     Life (Years)   Shares     Price   

                          -------   ---------   ------------   ------   ----------

                                          (share data in millions)                

$ 0.01-$ 1.49                30     $  0.96         3.49         30      $  0.98  

$ 1.50-$14.99                38     $  7.34         5.34         28      $  7.13  

$15.00-$22.49                53     $ 21.35         9.12          3      $ 17.35  

$22.50-$24.00                41     $ 22.94         9.02          -      $ 23.42  

$24.01-$35.99                53     $ 26.99         8.30         12      $ 30.07  

$36.00-$37.59                86     $ 37.59         8.54          9      $ 37.58  

$37.60-$57.82                49     $ 44.69         7.89         16      $ 44.85  

                            ---                                  --               

                            350                                  98               

There were 290 million, 254 million, and 264 million options to purchase the Company s common stock available for future grants under the Option Plans at February 1, 2002, February 2, 2001, and January 28, 2000, respectively. 

Fair Value Disclosures - The weighted average fair value of stock options at date of grant was $13.04, $20.98, and $22.64, per option for options granted during fiscal 2002, 2001, and 2000, respectively. Additionally, the weighted average fair value of the purchase rights under the employee stock purchase plan granted in fiscal 2002, 2001, and 2000 was $6.74, $13.95, and $11.12 per right, respectively. The weighted average fair value of options and purchase rights under the employee stock purchase plan was determined based on the Black-Scholes model, utilizing the following assumptions: 
                                                Fiscal Year Ended                

                                 ------------------------------------------------

                                  February 1,      February 2,      January 28,  

                                      2002             2001             2000     

                                 --------------   --------------   --------------

Expected term:                                                                   

  Stock options                      5 years          5 years          5 years   

  Employee stock purchase plan      6 months         6 months         6 months   

Risk-free interest rate                4.63%            6.15%            5.81%   

Volatility                            61.18%           54.85%           51.03%   

Dividends                                 0%               0%               0% 
Had the Company accounted for its Option Plans and employee stock purchase plan by recording compensation expense based on the fair value at the grant date on a straight-line basis over the vesting period, stock-based compensation costs would have reduced pretax income by $964 million ($694 million, net of taxes), $620 million ($434 million, net of taxes), and $329 million ($224 million, net of taxes) in fiscal 2002, 2001, and 2000, respectively. The pro forma effect on basic earnings per common share would have been a reduction of $0.27, $0.17, and $0.09 for fiscal 2002, 2001, and 2000, respectively. The pro forma effect on diluted earnings per common share would have been a reduction of $0.27, $0.16, and $0.08 for fiscal 2002, 2001, and 2000, respectively. 






























































































� For convenience, I refer to the accounting issue as relating to whether options should be expensed.  However, the issue is not primarily about expensing options per se (since current accounting requires that the intrinsic value of options be expensed) but, rather, about how the expense should be measured and whether it should reflect the fair value of option compensation (computed based on an option pricing model like Black Scholes).   


� For convenience, I quantify options based on the number of underlying shares of stock to which they pertain.  So, for example, I refer to “344 million options” rather than the technically more correct “options on 344 million shares of stock”.  Also, I refer to years based on the end of Dell’s fiscal year.  So, for example, I refer to the fiscal year ending February 2, 2002 as “2002.” 


� For high-dividend stocks, early exercise is sometimes optimal immediately preceding a dividend to capture the dividend since options are typically not dividend protected.    


� It is important to note that the regression controls for the market/strike ratio, so the issue is whether conditional on being in the money the stock price path up to the exercise month matters.


� An exception is the estimate of options to be forfeited during vesting, which is adjusted for actual experience.    


� The exposure draft on SFAS 123 had a provision that would have required adjustments to option expense if the option life was misestimated.  However, that was dropped because it would have had the perverse effect of resulting in a greater expense for options that were out of the money for most of their lives and only moved into the money near their expiration.  While those options would have had a long life, they would ultimately have little cost to the company since it is unlikely that they would be deep in the money at exercise.
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