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Date: October 5, 2003

Executive Summary

We have refined our analyses by using simulation techniques. We have found that our optimal strategy in case of a second-price sealed bid auction still is to bid our true evaluation of the contract (i.e., $800 million) and in case of a first-price auction to shade our bid at the optimum of 75% of our true valuation (i.e., $600 million). The expected payoffs are $105.8 and $48 million respectively. The government will raise about $600 million, irrespectively of the auction being a first-price auction or a second-price sealed bid auction. 
Analyses

We simulated the expected payoff of our bids (see Appendix 4.1 M1) and found that our optimal strategy in a second-bid sealed auction is to bid $800 million. Our expected payoff when bidding $800 million is $105.8 million. Even refining our simulations in using $50 million steps doesn’t change our optimal strategy as our payoff is still the highest when we bid our true valuation of the contract (see Appendix 4.1 M2). 
In a second- price sealed bid auction, we should bid our own valuation. This strategy is at least as good as any strategy that is out there (a weakly dominant strategy). By shading our bid we can not increase our profit as we are only paying the price of the second highest bid. If our competitor bids an amount between our shaded price and our true valuation, then we lose the contract, hence, we lose profit that we would have made if we had bid at our true valuation. Therefore, the optimal bid is to bid at our true valuation.  A different distribution in our competitors’ bids doesn’t change this reasoning and has no influence on our strategy.

4.2 M1
	Our bid
	400
	25.6

	
	450
	32.2

	
	500
	41.4

	
	550
	46.25

	
	600
	48

	
	650
	41.4

	
	700
	34.4

	
	750
	21.9

	
	800
	0

	
	850
	-31.9

	
	900
	-74.3

	
	950
	-130.5

	
	1000
	-200


4.2 D1

Bidding our true valuation ensures that we attain an expected payoff of 0. We see

that we can do better than this by simply shading our bid to a value lower than our true valuation. By shading our bid more and more, we increase our potential profit

if we win the auction, since the profit is the difference between the valuation and our

bid. However, shading the bid too much reduces our chances of winning the auction.

The optimal shade factor, therefore, is a bid where these two conflicting factors are

balanced and our expected profit is maximized.

4.4 M3
There is no statistical evidence that the two types of auction have a different payoff. The mean of the second price sealed auction is within the 95% confidence interval of the first price auction.

4.4 S

When the value range is reduced upward (400:1000, vs 0:1000), there is a substantial advantage for the auctioneer to go with second price auction (757 vs 660)

Conclusion
Appendix

4.1 M1

	Second Sealed Bid
	 $     1,000 
	 $      800 
	 $      600 
	 $      400 

	Mean
	56.63
	105.84
	79.50
	31.60

	St. Dev.
	191.65
	148.49
	153.64
	121.23

	Mean St. Error
	6.06
	4.70
	4.86
	3.83


4.1 M2

	Bid
	Payoff

	 $       400 
	36.12

	 $       450 
	47.71

	 $       500 
	59.32

	 $       550 
	71.73

	 $       600 
	85.57

	 $       650 
	95.04

	 $       700 
	103.55

	 $       750 
	109.08

	 $       800 
	111.21

	 $       850 
	108.68

	 $       900 
	99.83

	 $       950 
	83.61

	 $     1,000 
	60.99


4.2 M1
	First Price Bid
	Mean
	St. Dev.
	Mean St. Error

	 $                400 
	25.60
	97.95
	3.10

	 $                450 
	32.20
	101.21
	3.20

	 $                500 
	41.40
	103.52
	3.27

	 $                550 
	46.25
	97.12
	3.07

	 $                600 
	48.00
	85.46
	2.70

	 $                650 
	41.40
	67.09
	2.12

	 $                700 
	34.40
	47.53
	1.50

	 $                750 
	21.90
	24.82
	0.78

	 $                800 
	0.00
	0.00
	0.00

	 $                850 
	-31.90
	24.04
	0.76

	 $                900 
	-74.30
	43.72
	1.38

	 $                950 
	-130.50
	50.47
	1.60

	 $             1,000 
	-200.00
	0.00
	0.00


4.4 M1
	Uniform(0,1000) and Sx = 75% [First Bid]

	Mean
	599.1358226

	St. Dev.
	122.5615598

	Mean St. Error
	3.875736825


4.4 M2

	Uniform(0,1000) [Second Bid]

	Mean
	602.4803894

	St. Dev.
	194.1088868

	Mean St. Error
	6.138261963


4.4 M3
	Confidence Interval with 
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 =
	0.05
	

	
	
	
	
	

	z = 
	1.96
	
	
	

	
	
	
	
	

	Mean (First Bid)
	599.14
	 
	Mean (Second Bid)
	602.48

	High
	606.73
	 
	High
	614.51

	Low
	591.54
	 
	Low
	590.45
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