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1  Introduction

Enron takes forward and options positions in order to capture mismatches in pricing between the physical “posting” market for crude at the Cushing gathering point and the futures market which uses Cushing as a physical delivery point.  This document attempts to explain these types of trades and the models which may be used in pricing related options.

2 The P-Plus Market and Terminology

Various refiners and gatherers offer to purchase physical domestic crude at their stated posting prices.   There are different postings for different gathering points.  We will be concerned with the WTI posting for the Cushing gathering point.  These postings are usually at a discount to NYMEX WTI prices in order to compensate the gatherer for transport costs.  A premium over the posting price, which may be paid for barrels delivered at the gathering point, is referred to as the posting bonus or p-plus price.

So we have:

WTI (price of delivered physical) =  (Posting Price) + (Posting Bonus)

During the delivery month, adjustments in the daily posting price tend to follow the NYMEX prompt WTI contract, although posting prices are adjusted only in $0.25 increments.  The difference between the prompt NYMEX and the WTI posting is called the posting basis.

So by definition of the posting basis, we have:

WTI prompt contract  =  (Posting Price) + (Posting Basis)

A trader purchasing crude at a fixed posting bonus will see an actual price of 

WTI (price of physical) 
=  (Posting Price) + (Posting Bonus)




=  (WTI swap) – (Posting Basis) + (Posting Bonus)

where (WTI swap) represents the average of the prompt contract over the calendar month and Posting Basis is also an average over the month.  

To simplify the option discussion below, define the Fair Market Bonus  (FMB) to be the Posting Bonus which would give equal market values to the physical posting market and the futures contract for the same delivery month.  (FMB is the same quantity that is calculated in the index option book as the p_plus price.)

That is:  

NXWTI (delivery month)
=  (WTI swap) – (Posting Basis) + (FMB)

Or

FMB
= NXWTI (delivery month)  –  (WTI swap) + (Posting Basis)

Where again (WTI swap) is the appropriatly weighted average of the futures prices for the contracts that will be prompt during the delivery month.

2.1 An Example

Consider an example of purchasing September crude by means of a posting bonus, and then selling the crude by delivery into the September NYMEX contract.   This will give a profit of:

P/L 
=  Selling Price
–
Purchase Price

=  (Sept. Future) –  [(WTI swap) – (Posting Basis) + (Posting Bonus)]

= (Sept. Future) – (WTI swap) + (Posting Basis) – (Posting Bonus)
Here, (WTI swap) is the average of the Oct. and Nov. futures contracts for the time that they are prompt during September.

2.2 P-Plus options

Posting plus options allow the holder to purchase (call) or sell (put) physical crude by means of a fixed posting bonus (the option strike).  

Currently, the options are booked as an option on the 2-commodity spread between the delivery month future price (NXWTI) and the expected posting based price for the month given by (WTI swap – Posting Basis) added to the fixed Posting Bonus.

That is, the payoff for a call option is

Payoff
= Max( 0,  A – B – K).

Where the floating legs of the spread are


A = NXWTI (delivery price for NX)


B = Posting Price = (WTI Swap) – (Posting Basis)


K= Posting Basis (fixed).

The other relevant inputs into this model are the volatility of A and B (the volatility of the delivery contract and the swap for the same calendar month) and the correlation between A and B.

Over the long term, one would expect that the correlation between A and B will be driven mainly by the correlation between the delivery month futures and the weighted average of the next two futures which make up the Swap.  In the short term the correlation may also be affected by changes in the Posting Basis, although the Basis should remain within a reasonably narrow range even over the long term.

Note that after exercise of this type of option, the remaining leg of the spread (the “B” leg) is hedged using NYMEX but there is still some exposure to movements in the Posting Basis during the delivery month.

3 Requested New Model

The p-plus trader has requested that research supply a new model for valuation of p-plus options.  The new model will be implemented using the Monte-Carlo method and will allow for simulation of all four random components in the p-plus transaction, which are

1. The Delivery month futures

2. Futures 1 in the Swap

3. Futures 2 in the Swap

4. The Posting Basis

The evolution of these four prices would be modeled up to the option expiration, which can be assumed to be at the termination of the Delivery month futures contract.  Additional basis risks from inability to hedge the Posting Basis during the delivery month will be assumes to have a net zero affect on the option value and will not be modeled.

3.1 Details of the model implementation

Since the decision to deliver or receive delivery from the NX WTI contract must be made by the contract termination date, this date is considered as the expiration date of the p-plus option.  The four prices involved in the option payoff should be simulated up to this date.  Let us consider each of these prices.

1. Delivery month futures price.

The volatility is given already by the NYMEX vol curve. Model using ordinary GBM assumptions.

2. Futures 1 in the swap

The volatility for this futures will need to be adjusted for the option expiration date prior to the contract termination.  Will traders provide this adjusted curve?
3. Futures 2 in the swap

The volatility for this futures will need to be adjusted for the option expiration date prior to the contract termination.  Will traders provide this adjusted curve?

4. Model the Posting Basis or Posting Price?

Modeling the posting basis is the most difficult part of developing a good option model.  Statistical analysis should be done on historical behavior of both the posting price and the posting basis in order to determine which one has the more predictable price behavior or higher correlation with the futures price movements.  After this analysis, a decision should be made in concert with the p-plus trader as to which approach is taken.

The Posting Basis is not an asset price, but a price differential, so careful consideration may be required to decide on the proper price dynamics.  The fact that posting prices are adjusted only in $0.25 increments adds an additional complication.  It may be preferable to model the behavior of the Posting Price itself and use the Posting Basis as an input to derive the Posting Price from the futures.

3.2 Drawbacks of this model vs. current Spread option valuation

The operational drawbacks of adopting this type of model for managing p-plus deals should be noted.  As will any Monte-Carlo method, calculation times will be significantly longer than for the semi-analytical spread option model.   In addition, because this model will explicitly use the price dynamics of four different prices, the numer of inputs to the model will be increased in kind.  There will now be four volatilities and a 4x4 correlation matrix for each option.

Dealing with these additional operational burdens should be weighed against the difference in quality of model results before a decision is made regarding whether or not to adopt this model as a production model for use in the risk books.
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