Chapter 10 Supplements

Valuation Techniques

Estimating the Rate of Return value, r. 

In the NPV method, you have to have a rate of return to be assigned for future cash revenues in the terminal year of the analysis.  The following describes a method that can be used.

What rate should be used for rate of return, r?  One classic technique is to use the Capital Asset Pricing Model, CAPM.
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where,

rf
=
the risk free rate, typically the rate on treasury bonds.

rm
=
the market rate of return on common stocks

β
=
beta, the measure of the “riskiness” of the particular stock. 

Using the CAPM model and the following assumptions, we can compute the expected return of a stock in this CAPM example: if the risk-free rate is 3%, the beta (risk measure) of the stock is 2 and the expected market return over the period is 10%, the stock is expected to return 17% (3%+2(10%-3%)). 
The β value is higher for stocks whose prices swing wildly when the market goes up or down. On a bad day for stocks, a firm with a high positive beta will see its stock value plunge. 

Mathematically, 
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the covariance of the particular stock with the market as a whole
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the variance of the market as a whole. 

So, beta values greater than one are stocks that swing more wildly, and thus are riskier, and should use higher discount rates. 

While this is a neat and tidy method, one should be careful. To find a value of beta, you need to find a company that is

· in the same industry

· equity financed

· the same relative size as your firm,

· publicly traded. 

The CAPM was more or less disproved a decade ago, and has less respect now than it once did. However, no easy-to-use method has taken its place, and the method and terminology are familiar to most in the finance world, which may be comforting nonetheless.

In summary, the NPV method hinges upon calculating cash flows and discounting them to the present day. The problem with the NPV method when applied to start-ups is that the cash flows in the early years are typically slim, and the terminal value provides much of the NPV. As such in that respect it is not much different, or better than, the Venture Capital method.
Option Pricing Theory

This method is beyond the scope of the normal startup venture process, but is more often used in valuing established stocks.  Given here for your convenience and to gain some familiarity with the method.

Starting with the development of the Black-Scholes option pricing model in 1973 (Black & Scholes, 1973), an entire field has developed around the accurate pricing of stock options, which are contracts to buy or sell a particular stock at a pre-set price at a specific time in the future. 

In some venture capital pricing deals, there are several rounds of investments. Moreover, rights are assigned to VC’s in the early rounds. One right of particular value is the right of first refusal in future rounds, or the right to make follow-on investments. 

The right of first refusal has many of the same characteristics as a call option on a company’s stock. A European call option is the right to buy a stock at a particular price on a set date. 

Since there are many techniques available to value call options, one can adapt these methods to valuing the VC’s first refusal rights. The classic Black-Scholes analysis uses five variables as input. These variables and their equivalent in the firm valuation problem are given below. 

	
	Stock Option Valuation
	Firm Valuation

	X
	Exercise price
	Investment required for project

	S
	Stock price
	Cash flows from project

	t
	Time to expiration
	Time until follow-on investment

	σ
	Std. dev. of stock price
	Riskiness of underlying assets

	r
	Time value of money
	Time value of money


These techniques are not that well known yet in the traditional VC community, so be careful of potential resistance. Newer, more accurate and more complicated models have supplemented the Black-Scholes equation, so you may wish to use those newer models. Finally, it may not be possible to squash your business into a model that is amenable to Options Pricing Theory analysis. However, biotech and health care firms, in particular have started to use this method, so it will probably be more popular in the future. 

Monte Carlo Distribution

When calculating values using spreadsheet analysis, you can insert a few input values and arrive at a single output value. You can run the analysis for worst case, most likely case, and optimistic case scenarios, for example, to get different output values. Monte Carlo simulation is different in that the input consists not of single numbers, but of probability distributions for each input. The simulation program then calculates a probability distribution of the outcome. 

One disadvantage is that the probability distributions of the inputs for a firm’s valuation are not that well known. A major advantage is seeing how the variance in a single, important input affects the distribution of outcome values. Hence, it may be a useful –“what-if” tool for the entrepreneur or investor. Most of the simulation software packages are reasonably priced, but their use to now has been mostly in larger, Fortune 500 corporations.  
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