MEMO

To: John Daniels, Chief of Strategy and New Business Development

From: Patrick Milholland, Andreas Rindler, Daniel Vogel

Re: Analysis for Oil Field Auction in the Gulf of Mexico

Date: September 23, 2003

We have gone ahead and made a preliminary analysis of the auction with the limited information available to us. We assumed that the highest bid of one of our competitors bid is equally likely within a range of $0 and $1 billion with a uniform distribution. The probability of the highest competing bid to be below the winning bid X is 
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Given (1), we calculated that the probability of the highest competing bid is the cumulative distribution function of the 3 competitors as


P(hcball ≤ y) = P(Amoco ≤ y, BP ≤ y, CT ≤ y) =


= P(Amoco ≤ y)*P(BP ≤ y)*P(CT ≤ y) = y*y*y

P(hcball ≤ y) = y3



(2)
We approximated the highest competing bid to be equally likely to the medians of the quartiles of the uniform distribution U[0,1] bn $. For the four intervals we found the mid points and computed the probable bids Xi as follows:
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Our research group projected an expected payoff of $800 million of the oil field. In case of a first-price auction we would have the options to bid $400, 600, 800 and 1,000 million. Our optimal strategy is to bid $600 million with an expected payoff of $50 million (Please see decision tree 3.1M1 in appendix). In case of a second-price sealed bid auction our optimal strategy is to bid $800 million with an expected payoff of $94.75 million (Please see decision tree 3.1M2 in appendix). These findings support our intuition that in the first case we are not willing to bid at our expected value as, in case we win, we would have nothing to gain from the deal. In the second case, we only face the cost of paying the price of the second highest bidder. Therefore, we should bid at our true evaluation in order to maximize our chance to win the contract while still ensuring that we will make profit. 
The true value of the oil field is unknown, but can be determined based upon an analysis of the bids your competitors. Our projections for the likelihood of the true value are as follows:

	
	400      
	600      
	800      
	1000      

	0.5
	   7/15 
	  11/20 
	   1/5  
	   2/25 

	0.721
	   7/15 
	   3/10 
	   2/5  
	   3/25 

	0.855
	   1/15 
	   1/10 
	   4/15 
	   9/25 

	0.956
	0        
	   1/20 
	   2/15 
	  11/25 


Utilizing this chart, we also determined the probabilities of the true value of the contract to be as follows:

	P(400) =
	0.15

	P(600) =
	0.2

	P(800) =
	0.15

	P(1000) =
	0.5


We are also aware that you will be able to renege on your bid, if it is not beneficial to you. We have done additional analysis taking into account this option. With the possibility of reneging, our optimal strategy is to bid $1 billion with an expected payoff of $46.6 million (please see decision tree 3.2M345 in the appendix). We only recommend reneging when the second bid is $721 million, because this value would indicate that the true value is much lower than $721 million. You will notice that the expected payoff is much lower with the reneging option. This is because there are many more pathways that result in a loss.
APPENDIX
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