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In the previous article, I discussed correlation trading in the FX market where the volatilities of the exchange rates among three currencies form a triangle, i.e., correlation triangle.   For instance, the volatilities for exchange rates DM/USD (X), YEN/USD (Y), and DM/YEN (Z) satisfy the following equation
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Eq. 1

where 
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is the correlation between DM/USD and YEN/USD.  If the correlation rises and 
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remains the same, then the volatility 
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 has to fall. Therefore a directional trade on correlation can be achieved though buying or selling a straddle on DM/YEN. 

In this article, I would like to extend the concept of the correlation triangle to the gas market.  Suppose we have three gas market locations A: NYMEX Henry Hub, B: Transco-Zone3  and C: Transco-Z6. The price differentials are denoted as 
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.  For example, if we choose A as NYMEX Henry Hub, B as Transco Z6, C as Transco Z3, then X is Z6 basis, Y is Z3 basis, and Z represents the price differential between Z6 and Z3.  If we model the price differentials as normally distributed and the price differentials X and Y follow the Brownian motions, their evolutions can be expressed as
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Eq. 2

where t denotes the current time and T stands for option maturity time, 
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 and 
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are two standard  normally distributed random numbers with correlation 
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, 
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and 
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are the standard deviations for X and Y, respectively .   The price differential Z is not independent of X and Y, as matter of fact, Z=X-Y. Thus the evolution of Z can be derived from Eq. 2,
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Eq. 3

Therefore 
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is also normally distributed with standard deviation 
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 satisfying Eq. 1.   Pictorially, the three standard deviations form a triangle, as shown in Fig. 1.  The cosine theta represents the correlation between X and Y. 

Since we assume the price differential or locational basis is normally distributed rather than the traditional lognormal assumption, the basis option formula is different from the Black model, but is still in an analytical form,
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Eq. 4

where c or  p stands for an European call or put price, K denotes the strike price, 
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is the cumulative normal distribution function, 
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is the normal density function, and d is
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According to Eq. 4, an at-the-money straddle ( where
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Eq. 5

Eq. 5 indicates that the at-the-money straddle is proportional to 
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, a genuine securitization of the standard deviation risk.  The sensitivity to correlation is easy to compute,
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Eq. 6

The negative sign in Eq. 6 tells us that the value of the straddle moves in the opposite direction to the correlation changes, if everything else holds the same.  Another conclusion can be drawn from Eq. 1 and Eq. 6, that is , the higher the correlation is, the smaller
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, and therefore the faster the value will drop for the straddle. 
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                          Fig. 1.  Correlation triangle for the standard deviations of the price differentials

From the correlation triangle relationship, rising correlation implies 
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falling, or vise verse, falling correlation indicates 
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rising.  We can use the correlation triangle to trade the basis option between C and B.  For instance, if the correlation is falling due to a pipeline exploration connecting B and C, then the angle  is larger and the standard deviation of the price differential between B and C will increase, this will make the basis straddle between B and C more expensive.  

Finally, I would like to point out the normal distribution to the price differential is only an approximation.  The pricing formula Eq. 4 and the correlation triangle relationship Eq. 1 should be used with this caution in mind. 

The author wishes to thank John Disturnal and Darren Delage for interesting discussions.
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