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A
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$26
$100

N/A $33Sum N/A

...by any other name...
Rose Randall’s Blog

How do you value Real Options?

For the past few days I have been looking into the origins 
of Real Options, namely financial mathematics and in 
particular the Black-Scholes Equation. I found numerous 
articles and blogs where the authors explained how to 
plug the numbers into the "Black Scholes Option Price 
Calculator" to help people value their Real Options. I 
stumbled on a comic strip of all things on the www.de-
sign-coach.com blog. The two authors had written a blog 
explaining why Black Scholes is wrong for valuating Real 
Options.

Fundamentally the Black Scholes equation is quite 
simple in concept. Suppose you can buy an option. You 
have the right to do something but not the obligation. The 
option expires in one year from now. You have already 
determined that the deal has three possible results: one 
resulting in a return of nothing, one resulting in $26 and 
the last possibility is a return of $100. Now how much is 
having that option worth?

What you need to do, is work out the range of possible 
results and assign the probability to each result of them 
occurring. Let’s put these in the table below. We know we 
have three possible outcomes: A, B, and C. And we also 
know the financial result of each of these. With some 
research we can figure out the probabilities of each of 
the outcomes. Multiply the value of each result by the 
probability of it occurring and add them up. The result of 
that sum is the future value, in this case $33.
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We’re not done just yet. The option is worth $33 in the 
future one year from now. How much is it worth now? 
For this calculation let’s assume the interest rate is 10%, 
meaning for $100 you put in your bank account you’ll 
receive $10 in interest, so you then have $110.

How much money would you need to put in your bank 
account today to get $33 in a year if the interest rate is 
10%? 

It’s $30. So having the option today is worth $30.

This doesn’t sound complicated. Can you believe the 
guys who came up with the Black-Scholes formula 
received a Nobel Prize for it? Where’s the catch? The 
answer is in calculating the probabilities that are used. 
While in the example we said you came up with the prob-
abilities, calculation of the probabilities is a lot harder 
than it sounds and involves some fairly advanced con-
cepts like Markov chains, Ito's Lemma, Girsarnov's 
theory and the concept of risk neutrality. Risk neutrality 
means using the probabilities that bookies use in horse 
racing rather than trying to find the real probabilities. 
Finding the real probabilities is impossible without a time 
machine.

In their comic strip, the real options authors point out that 
Black-Scholes works well in Financial Markets for some 
technical reasons. In the real world liquidity completely 
dominates the equation. In fact all of the assumptions in 
the Black-Scholes and all of the inputs to the equation 
are invalid when you move out of the Financial World and 
into the real world of real options. In an amusing video, 
the authors make the point by demonstrating that that 
there is pretty much no way of valuing a bottle of water. A 
bottle of water could be worthless or worth a person’s life 
depending on context. As a thought, how do you value 
the option to kiss someone?

The authors also make the point that Black-Scholes is 
dangerous because its complexity can deter people from 
challenging valuations. 
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