
Appendix: Computation of oil delta 

The appendix shows the disclosures of financial instruments in 10-K annul report 

of ANADARKO PETROLEUM CORP and illustrates the computation of relative oil 

deltas for 2003.  From the disclosures of financial derivative instruments for crude 

oil, we observe that the company use three-way collars, two-way collars and 

fixed-price contracts to hedge.  The disclosures are showed below.  

 

9.  Financial Instruments (Continued)  

      Below is a summary of the Company’s financial derivative instruments and 
physical delivery sales contracts through 2005 related to its oil and gas activities 
(non-trading activities) as of December 31, 2003. The table below shows the hedged 
volumes per day and the related weighted-average prices for volumes hedged. A 
substantial portion of these hedges qualify for and receive hedge accounting treatment. 
There are no significant cash flow hedges beyond 2005.  

 

Natural gas 2004 2005 
Three-Way Collars (thousand MMBtu/d) 319 19 
NYMEX price per MMBtu     

Floor sold price 2.87 2.2 
Floor purchased price 3.94 3 
Ceiling sold price 5.52 4.83 

Two-Way Collars (thousand MMBtu/d) 44 26 
NYMEX price per MMBtu      

Floor purchased price 4.29 3.76 
Ceiling sold price 6.43 5.65 

Fixed Price (thousand MMBtu/d) 259 33 
NYMEX price per MMBtu 3.86 3.46 
Total (thousand MMBtu/d) 622 78 
Basis Swaps (thousand MMBtu/d) 197 53 
Price per MMBtu  (0.13) (0.22) 

 



 

Crude oil 2004 2005 
Three-Way Collars (MBbls/d) 38 —

NYMEX price per barrel     

Floor sold price 20.13 —

Floor purchased price 24.61 —

Ceiling sold price 30 —

Two-Way Collars (MBbls/d) 3 2
NYMEX price per barrel     

Floor purchased price 22 22
Ceiling sold price 26.32 26.32
Fixed Price (MBbls/d) 26 —

NYMEX price per barrel 27.22 —

Total (MBbls/d) 67 2

 

After the disclosures, we give an example for our calculating of relative oil deltas.  

Firstly, we figure out the hedge instruments, price, and volume to form a table.  For 

instances, the daily volume of three-way collars is 38 MBbls per day, or 13870 MBbls 

for the year.  The hedge delta for fixed-price contract is -1 because it is a linear 

hedge position.  As for the collars, the three way collar includes a sold call, a 

purchased put and a sold put.  A two-way collar is a combination of options, a sold 

call and purchased put.  We use the Black’s model to calculate the deltas for call and 

put.  
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Take the calculation for a two-way collar for example, the collar at the end of 2003 

covers the production of whole year of 2004, or T=1.  The price of the one year oil 



future contract is F=28.69, the one year interest rate is 1.26% and the implied 

volatility is σ =31.48% at December 31, 2003.  Given the price of call is 22 and 

price of put is 26.32, we use Matlab to solve for the deltas.  The delta of call is 

0.6585 and delta of put is -0.1565, therefore, the two-way collar has  

collar∆ = - (0.6585) + (-0.1565) = 0.81499.  Finally, we aggregate total deltas of 

different kinds of instruments to get oil delta for 2003 as -19504.57435.   

 

oil delta         

contract 3waycollar-oil 2waycollar-oil fixed-price-oil total 

production period 2004 2004 2004 

volume(MBbls/day) 38 3 26 

volume(MBbls) 13870 1095 9490 

price($/barrel) 20.13-24.61-30 22-26.32 27.22 

delta -0.65769 -0.81499 -1 

total delta -9122.1603 -892.41405 -9490 -19504.57435

 

From the annual report in 2003 and 2004, the ANADARKO PETROLEUM has 

oil production of 67000 MBbls and oil proved reserve of 1200000 MBbls in 2003.  

Accordingly, we can calculate relative oil production delta and relative oil reserve 

delta as follows.  

 

Relative oil production delta = -19504.57435 / 67000 = 29.11 % 

Relative oil reserve delta = -19504.57435 / 1200000 = 1.63 % 

 


