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Background

FAS 123R brought the valuation of share-based compensation from the opaque depths of financial statements footnotes to the forefront. It has created an immediate need for companies to understand the valuation models, key assumptions, and the financial implications. Setting assumptions is as important as selecting the valuation model. The volatility of the underlying stock price is among the most influential assumptions for an option valuation. Companies have commonly relied on only historical volatility to develop pro forma expense disclosures in the past. Overstating a volatility assumption now could translate into multiple cents per share in quarterly earnings.

FAS 123R requires valuation assumptions to reflect information that is (or would be) available to form the basis for an amount at which the instruments being valued would be exchanged, and be based on the expectations at the time the measurement is made. Specifically, FAS 123R requires the volatility estimate to be the volatility that is expected over the life of the option. It also states that historical volatility is not always an appropriate proxy for this assumption. Actuaries have turned this guesswork of setting an appropriate volatility assumption into a science. Now we are here to demystify it.

Volatility Defined

Stock Volatility is defined in Statement 123R as follows:

A measure of the amount by which a financial variable such as a share price has fluctuated (historical volatility) or is expected to fluctuate (expected volatility) during a period. Volatility also may be defined as a probability-weighted measure of the dispersion of returns about the mean. The volatility of a share price is the standard deviation of the continuously compounded rates of return on the share over a specified period. That is the same as the standard deviation of the differences in the natural logarithms of the stock prices plus dividends, if any, over the period. The higher the volatility, the more the returns on the shares can be expected to vary - up or down. Volatility is typically expressed in annualized terms. [Statement 123R Glossary]

Instead of trying to digest the entire definition above, let's explore the definition in more depth. A share price changes throughout the day as investors buy and sell the security. At the end of the day, the share price is typically higher or lower than the previous day's close. The percentage gain or loss (return) is the fluctuation. The graph below details the daily share price returns of a hypothetical stock simulated over 250 days.

The volatility is the measure of how much fluctuation occurred over the 250 day period. The higher the volatility, the greater (positive or negative) the daily returns would be. Let's look at what all these percent increases and decreases look like for the underlying price of this stock.

We can now look at how volatility is measured. Going back to the glossary definition in FAS 123R:

The volatility of a share price is the standard deviation of the continuously compounded rates of return on the share over a specified period. That is the same as the standard deviation of the differences in the natural logarithms of the stock prices plus dividends, if any, over the period.

Ignoring dividends, we have the following mathematical equation:

ln(Sn/Sn-1), where ln is the natural logarithm formula and Sn is the adjusted closing stock price.

The math and theory behind the above definition can be explored in more depth by delving into option pricing theory, but let's again take a graphical look at what a "volatility of X%" really means.

· Option pricing models expect stocks to return the risk-free rate (assumes a risk-neutral valuation). Variation around this expectation is defined by the volatility assumption.

· If volatility is assumed to be 0%, a stock would return the risk-free rate (yellow line).

· In terms of standard deviation, a 30% volatility on stock return means that about two-thirds of the time, the stock return will be within +/- 30% of what we expect.

Historical Volatility

FAS 123R does not specify a method to estimate expected volatility, but does describe certain factors to consider. Historical volatility is one of these factors, and is considered the starting point of developing the expected volatility assumption. The method used to compute historical volatility for a company should produce an estimate that is representative of its expectations about the future volatility over the expected (or contractual) term of its stock options. Expected term is used for a closed-form model (Black-Scholes-Merton), while contractual term is used for a lattice model.

On March 29, 2005, the Securities and Exchange Commission Staff issued Staff Accounting Bulletin 107 on the application of FAS 123R to public companies. With regard to the estimation of historical volatility, the Bulletin provides the following additional guidance:

· While FAS 123R expresses a preference for volatility over a period generally commensurate with the expected term of the option, the Bulletin indicates that an issuer could use a longer period "if it reasonably believes the additional historical information will improve the estimate."

· Applying a bias to recent history may not be appropriate for longer term employee options.

· A company should consider the frequency of the trading of its shares and the length of its trading history in determining the appropriate frequency of price observations.

· While issuers may, under certain circumstances, exclude certain past periods as not relevant, the situations in which doing so would be appropriate are expected to be rare.

Keep in mind that historical volatility is just one component in estimating expected volatility; however, it is the place companies should start.

Case Study: Company with Limited Historical Volatility

FAS 123R provides guidance on estimating expected volatility for newly public entities that do not have company specific historical or implied (discussed in the next article) volatility information available. A newly public entity may base its estimate on the historical, expected or implied volatility of similar companies whose share or option prices are publicly available.

Company C recently went public and has limited historical data on the price of its publicly traded shares and no other traded financial instruments (e.g., option derivatives). Company C believes that it does not have sufficient company specific information regarding the volatility of its share price on which to base an estimate of expected volatility. [SEC SAB no. 107]

The SEC Staff Bulletin provides some additional guidance:

· Company C could use an industry sector index that is representative of Company C's industry, and possibly its size, to identify one or more similar entities;

· The volatilities of the similar entities could be used for Company C;

· The volatility of the index should not be substituted because of the effects of diversification.

The following chart shows historical volatility of the S&P 500 index and a hypothetical Biotech Index:

Company C is a biotech company. It is part of a hypothetical Biotech Index that also includes Company A and Company B. The following chart shows the historical volatility for the three companies, the Biotech Index and the average of the 3 companies over the past twelve months (the length of time Company C has been public).

This chart illustrates a few considerations Company C should factor when determining the best estimate of historical volatility to use:

· Biotech Index clearly has the lowest volatility due to diversification,

· Company C has a higher volatility than the other two companies for most of the period.

The next graph charts the five year history for each of the companies and the index:

This chart illustrates why Company C needs to consider peer companies in determining its expected volatility.

Once a method has been established for estimating expected volatility from peer companies, Company C should continue to consider the volatilities of those entities until circumstances change. Until company C has sufficient historical information regarding the volatility of its share price, it should consistently apply the same process.

Conclusion

To Summarize, we have

· explored the mysterious realm of stock option volatility,

· looked at the necessity that FAS 123R introduced for developing a reasonable estimate of volatility,

· discussed the meaning of volatility, showed graphically the impact of volatility on stock returns, and

· surveyed historical volatility for a recently public company, peer companies and their index.

In developing an estimate of volatility for FAS 123R, companies will need to consider a number of factors, but historical volatility should always be the starting point. In the next article, we delve into the world of implied volatility.

