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The Importance of Probability

A Simple Approach

The Black-Scholes Model
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What are expiration PNL graphs lacking?
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...TIME



The Importance of Probability

No matter which angle you approach the subject from... paths and probabilities are at the heart of options
“If A, then D.. but if B, then C”- type thinking is fundamental (get comfortable with this)
Low probabilities = cheaper bets/greater relative payouts, & vice versa

Expected Value / EV as starting point
Straightforward concept: 

Assign a value and a probability to each potential outcome
Expected value of the “bet” is the simple probability-weighted sum of outcome values
...this is effectively the same thing as a “theoretical value” (...or “theo” in options parlance)
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Natenberg refers to how important it is in options to account for interest & dividends
...the fundamental point however is that all cash flows in or out must be accounted for (and properly discounted)

What’s the goal of an options trader?
Positive EV (expected value) - this is what we call “edge”

dice game
vs “real world”

We would use MODELS to describe the array of bet outcomes at any given time-
Connect things continuously = more important than “predict future accurately”
Trading in this fashion required thinking in “levels relative to current model” (not prices)
Models aren’t perfect... MANY blow-ups arise out of a simple failure to grasp their very REAL limitations
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From an entire set of outcomes...
-to an “option” on that distribution

Simple ownership of the underlying implies that today’s price is a probability-weighted sum of all possible future
prices

For an option, this just requires us to slice the possible final outcomes and evaluate the “bet” according to those
outcomes which fall within its parameters (call/put, strike price)

From underlying...

...to the 100 strike Call
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Call...

Put...



What’s wrong with this picture..?
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What’s wrong with this picture..?
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“All price outcomes are equally likely”



Alright- that’s (getting) better...
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In the real world...
Probabilities do not need to be symmetrical around the price-
...but the implication is that the current price IS the fair value (however distorted the distribution)
Always account for cash flow timing, and discount appropriately when necessary (EV accounts for PV)
Infinite outcomes (conceptually)

Real world requires a continuous distribution...
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The Black-Scholes Model

A “BS Model” for the real world...

Formative approach to options modeling and risk management

Originally:
European (“euro”) options only
Non-dividend paying stocks

Modifications emerged quickly, iterations continued as applications w/other assets grew- but generally they are all the same thing
*in reality, current models are heavily modified versions of “BS”
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The Black-Scholes Model calculation requires:

Option’s exercise price
Time to expiry
Current underlying (ignore forwards here)
Interest rate (assume continuous over life of option)
Volatility of the underlying contract*

This is your known unknown
In practice you *back into* this part, “implying” it from tradable
prices.

“Riskless hedge”
...DELTA!
(aka ‘hedge ratio’, aka ‘probability of settling in-the-money’)
This is the concept of “option replication”
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Delta hedging must *offset* your directional exposure...
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Colloquially,
when you mistakenly hedge in the same direction and *double* your risk instead of eliminate it...



Next up...
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