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OCS Wildcat AuctionsOCS Wildcat AuctionsOCS Wildcat AuctionsOCS Wildcat Auctions

 Leases for extraction on geographically Leases for extraction on geographically 
specified tracts (5000 acres) sold in Gulf of specified tracts (5000 acres) sold in Gulf of p ( )p ( )
Mexico since 1954. Mexico since 1954. 

 First price sealed bid auctionFirst price sealed bid auction First price sealed bid auctionFirst price sealed bid auction
 Seismic and tract specific surveySeismic and tract specific survey
 5 years exploration period, 1/6 royalty rate.5 years exploration period, 1/6 royalty rate.



Structural Estimation of Auction Structural Estimation of Auction 
ModelsModels

 Estimation of the distribution of latent values or Estimation of the distribution of latent values or 
signals, or both.signals, or both.

 Policy Analysis (optimal auction mechanism)Policy Analysis (optimal auction mechanism)
 Donald &Donald & PaarschPaarsch (IER,1993),(IER,1993), LaffontLaffont et al.et al. Donald & Donald & PaarschPaarsch (IER,1993), (IER,1993), LaffontLaffont et al. et al. 

((EconometricaEconometrica, 1995), 1995)
 Guerre et al (Guerre et al (EconometricaEconometrica 2000)2000) Guerre et al. (Guerre et al. (EconometricaEconometrica, 2000), 2000)
 Selection (Participation) Issue: Selection (Participation) Issue: BajariBajari & & HortacsuHortacsu

(Rand JE 2003) Hendricks et al (RES 2003)(Rand JE 2003) Hendricks et al (RES 2003)(Rand JE, 2003), Hendricks et al. (RES, 2003)(Rand JE, 2003), Hendricks et al. (RES, 2003)



Contributions of the PaperContributions of the PaperContributions of the PaperContributions of the Paper

 An illustration of estimating entry cost in a An illustration of estimating entry cost in a 
first price common value auction settingfirst price common value auction settingp gp g

 Estimation does not require the knowledge Estimation does not require the knowledge 
of latent signal distributionof latent signal distributionof latent signal distribution.of latent signal distribution.

 Application to OCS wildcat auctions, and Application to OCS wildcat auctions, and 
counterfactual simulations using counterfactual simulations using 
endogenous entry to analyze the effect ofendogenous entry to analyze the effect ofendogenous entry to analyze the effect of endogenous entry to analyze the effect of 
potential competition on government’s potential competition on government’s 
revenuerevenuerevenuerevenue



Theoretical ModelTheoretical ModelTheoretical ModelTheoretical Model
 A i f H d i k t l (RES 2003) (HPPA i f H d i k t l (RES 2003) (HPP A version of Hendricks et al. (RES, 2003) (HPP A version of Hendricks et al. (RES, 2003) (HPP 

hereafter) with a simplified entry process as in hereafter) with a simplified entry process as in 
Levin & Smith (AER, 1994) to facilitate theLevin & Smith (AER, 1994) to facilitate theLevin & Smith (AER, 1994) to facilitate the Levin & Smith (AER, 1994) to facilitate the 
estimation.estimation.

 In the first (entry) stage potential firms decide In the first (entry) stage potential firms decide ( y) g( y) g
whether to enter or not depending on the whether to enter or not depending on the 
seismic signal. seismic signal. 

 Entry involves paying additional cost to make aEntry involves paying additional cost to make a Entry involves paying additional cost to make a Entry involves paying additional cost to make a 
tract specific survey.tract specific survey.

 Those who have decided to enter (called activeThose who have decided to enter (called active Those who have decided to enter (called active Those who have decided to enter (called active 
bidders) receive more informative tract specific bidders) receive more informative tract specific 
signal, and bid according to this second signal.signal, and bid according to this second signal.



Entry StageEntry StageEntry Stage Entry Stage 
F i t t tF i t t t For a given tract t:For a given tract t:
VVtt : The common value of tract t: The common value of tract t
NNtt : The number of risk neutral potential : The number of risk neutral potential 
bidders who receive the     symmetric seismic bidders who receive the     symmetric seismic 
i li l ZZsignal signal ZZtt
nntt : The number entering bidders (active : The number entering bidders (active 
bidd )bidd )bidders.)bidders.)
NNtt is common knowledge among bidders but is common knowledge among bidders but 
VV dd ttVVtt and and nntt are not.are not.



Entry stage (continued)Entry stage (continued)Entry stage (continued)Entry stage (continued)
 (V(Vtt,Z,Ztt,S,S1t 1t ,…,,…,SSntnt) are affiliated, and exchangeable in its ) are affiliated, and exchangeable in its 

last n components last n components wrtwrt to bidder indices. to bidder indices. 
 (Z(Z SS SS ) i d d t diti l) i d d t diti l VV (Z(Ztt,S,S1t 1t ,…,,…,SSntnt) are independent conditional on ) are independent conditional on VVtt

 SSit it is more informative than is more informative than ZZtt

P t ti l fi t i i d t t i f tP t ti l fi t i i d t t i f t Potential firms use symmetric mixed strategies for entry Potential firms use symmetric mixed strategies for entry 
where entry probability is determined endogenously by where entry probability is determined endogenously by 
the zero profit conditionthe zero profit conditionthe zero profit condition.the zero profit condition.

|( , ) ( ) ( | )t t s zK Z N s f s z ds  |

 ( ) is the expected profit of a participating bidder who
receives signal s in the bidding stage.

twhere s




Bidding StageBidding StageBidding StageBidding Stage
 Consider the problem of an active bidderConsider the problem of an active bidder ii who receiveswho receives Consider the problem of an active bidder Consider the problem of an active bidder ii who receives who receives 

signal Ssignal Sit it = s in the second stage= s in the second stage

 Let Let ppkk((s,zs,z)) = Pr(N = k+1| S= Pr(N = k+1| Sitit=s, =s, ZZtt=z, N)  be the =z, N)  be the 
probability that bidder probability that bidder ii has k active rivals given signals has k active rivals given signals 
s and z.s and z.

 Since entry is solely determined by the seismic signal Since entry is solely determined by the seismic signal 
ZZtt, S, Sitit does not update the probability: does not update the probability: ppkk((s,zs,z)= )= ppkk(z)(z)tt,, it it p p yp p y ppkk(( ,, )) ppkk( )( )



Bidding Stage (Continued)Bidding Stage (Continued)Bidding Stage (Continued)Bidding Stage (Continued)

 Y max  be the maximum signal of bidder i's active rivals. 

The cdf of the maximum rival signal when firm i has at least 1 rival

it jti j
Let S




The cdf of the maximum rival signal when firm i has at least 1 rival
bidder can be written as:
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Bidder’s ProblemBidder’s ProblemBidder s ProblemBidder s Problem
Assuming that firms follow symmetric increasing and differentiableAssuming that firms follow symmetric increasing and differentiable
strategies, (s), bidder i's problem can be posed as:
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Bidder’s Problem (Continued)Bidder’s Problem (Continued)Bidder s Problem (Continued)Bidder s Problem (Continued)
Plugging ( ) in the FOC gives,s
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Recalling the monotonicity of the bid function above equation
can be rewritten in terms of observed bid values:
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Data used in EstimationData used in EstimationData used in EstimationData used in Estimation
TABLE 1

Total # of Hits Mean Rev Mean Net Rev Mean Hibid

Summary of Wildcat Sales: sold, drilled, big twelve, more than 2 potential bidders, 1954-1970
TABLE 1

Tracts Hits Mean Rev Mean Net Rev Mean Hibid

Summary 
Statistics 837 402 58.94 13.89 8.00

* Dollar figures are in million of 1982 dollars.



Estimation (Bidding Stage)Estimation (Bidding Stage)Estimation (Bidding Stage)Estimation (Bidding Stage)
Bid d t b l ll di t ib t d diti lBids are assumed to be lognormally distributed conditional
on V,N, and n as follows:
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Estimation (Entry Stage)Estimation (Entry Stage)Estimation (Entry Stage)Estimation (Entry Stage)

Because firms' entry decisions are affilated through V
I assume entry decisions have binomial distribution 

t
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conditional on V, N, and n as follows: 
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Estimation ResultsEstimation ResultsEstimation ResultsEstimation Results
TABLE 2: Estimation of the Entry Process

Variables Coefficient Estimate s.e
Cost C α1 -0.19109 0.12685

p

Value V α2 -0.03591 0.06288
Number of Potential Bidders N *α3 -0.32024 0.01777
Number of Bidders n *α4 0.6654 0.02063
* Significant at 95%



Model FitModel Fit



An Empirical Test of EquilibriumAn Empirical Test of EquilibriumAn Empirical Test of Equilibrium An Empirical Test of Equilibrium 



Entry CostEntry CostEntry CostEntry Cost

 For tract #1684 that has exFor tract #1684 that has ex--post value post value 
$15M and N=8, entry cost is estimated to $15M and N=8, entry cost is estimated to , y, y
be $1.7M with standard error $0.54M. be $1.7M with standard error $0.54M. 



Effect of Potential Competition Effect of Potential Competition 
on Winning Bid on Winning Bid 
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Thank you Thank you for listeningfor listening



ConclusionConclusionConclusionConclusion

Competition appears to be dominating Competition appears to be dominating 
other counteracting effectsother counteracting effectsgg

 To improve the analysis heterogeneity to To improve the analysis heterogeneity to 
the entry stage can be added as in HPPthe entry stage can be added as in HPPthe entry stage can be added as in HPPthe entry stage can be added as in HPP

 1/6 royalty rate does not contradict with 1/6 royalty rate does not contradict with 
the empirical findingthe empirical finding



An ExAn Ex--Post Optimality Analysis Post Optimality Analysis 
for the Royalty Rate for the Royalty Rate 
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