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Framework

e Bidders: N ={1,...,n}

e Tract has a common value v € V = [v,7] C R.

e Bidder i receives private information z; € [z,7] = X C R.

e Random variables: X = (X7,..., X,); realizations: x = (z1,...,Zy,).

e Joint distribution: Fj(x,v). Conditional distribution: Fjr(x|v). Reserve price: r.
e Vector of bids: b = (by,...,b,) € B* = [0,7]"

@ Let the set of winners and probability of win be:
Wb) = {i:(b>b;VjeN)A (b >r)}

e Joo mgw)
@ilb) {|W%b)|v bi € W(b)

o & = E A
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Framework

o Let player i’s strategy: f; : [z,T] — B
@ Y;: Set of strategies for i.

o Let B € X;end; denote a strategy profile. Bidder i’s ex ante payoff from the
first-price auction:

u;(B)

[ [ =A@ @i (B6) Fvldx, o)
veV Jxexn
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I —
Testable Implications
Independence

HPX (B, LB)) |v, Vi,jeN
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I —
Testable Implications

Best Response Test

Uz((SO o 61)7 IB—Z)

e Consider a deviation ¢ : B — B. The ex ante payoff under the deviation strategy:

[ [ o= e )@l Qi (o B)(w). Bilx-1)) Eldx,dv)
veV JxekX

e Consider a linear deviation ¢(8) = a3, and let:

Q= arg Iggﬁ( ui(aBi, B_;)
e Under BNE, the only deviation must be the identity mapping.
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I —
Testable Implications

Uniform Upward Deviation

o A uniform upward deviation to b :ﬁi(f:) is defined as a deviation §; from strategy f;
where submitted bids are equal to 5;(z) =
o Assume X1,...,X,|v i.i.d. with F;(z|v)

max{l;, Bi(x)}.
= F(z|v) and F_;(

— l’?}) = Xj#iF(SUﬂ’U)
G.80 = [ [ =A@ QB Fdx.dv)

/Uev/x, X/X_Z_e)(n1 [v— Bi(z:)] Qi(B(x)) Fy(dx|v)G(dv)
= S Loa
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I —
Testable Implications

Uniform Upward Deviation

o Ex ante payoff of bidder ¢ in equilibrium

(/37/7

/UEV ~/331€X

/veV /azleX — Bi(zi)] </x_ie/’v"1 Qi(B(x))F_i(dx z’”)) (dz;|v)G(dv)

qi(Bi)
= Bi(xi)] ¢i(Bi(zi)) F(di|v)G(dv)
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I —
Testable Implications

Uniform Upward Deviation

e Ex ante payoff of bidder ¢ when he takes a deviation (3;

ui(B;, B KFV/@ v = b) g (B) F(dzifo)Gldv)
o [

(B(x))F(dw;|v)G(dv)
E&V@Q%@FCM(M)
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I —
Testable Implications

Uniform Upward Deviation

1] ey (

e A non empty set S C A must have a nonpositive expected net deviation payoff
H() :
v— l~)) qi (5) F(z|v)G

— Joev Ji v
12

Joev Iz v = ( i)

Bi(xi)] Xjes 4;(Bj(x;)) F (daj|v)G(v)
jes 4dj (Bj () F(dz;[v)G(v)

<0
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N
Data

TABLE 1 - SUMMARY STATISTICS FOR AWARDED TRACTS
All First-Price  English

Number of auctions 9717 4535 5182
Gross revenue (minus royalty and tax payment) 464.1 521.9 413.6
(2745) (3127) (2360)

Well cost 180.5 183.4 178.1
(700) (747) (656.2)

Net revenue v 283.6 338.5 235.5
(2197) (2507) (1885)

Winning bid 52.82 28.68 47.7

(113.5) (138.8) (85)

Reserve price 4.71 4.53 4.87
(4.398) (4.302) (4.474)

Fraction drilled 0.125 0.119 0.131
(0.331) (0.323) (0.337)

Well cost of drilled tracts 1443 1543 1363
(1448) (1613) (1297)

Fraction productive when drilled 0.885 0.902 0.872
(0.319) (0.298) (0.334)

o 9 - = z 9ac
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Data

TABLE 2 - BIDDING RETURNS FOR TOP BIDDERS

No. of No. of Returnwv Bidb ROI
Bidder bids wins on average across auctions won
Yates Petroleum Corp. 5810 4087 210.46 30.67 1225
Daniel E. Gonzalez 828 592 571.12 65.57 589
Doug J. Schutz 784 548 235.56 68.78 20
The Blanco Comp. 617 103 413.48 14.39 6240
Slash Exploration LP 403 95 22.96 10.94 352
Chase Oil Corporation 320 227 102.17 43.83 534
Featherstone Dev. C. 284 121 305.3 27.58 572
Marbob Energy Corp 278 130 726.32 78.4 698
Bar Cane Inc. 220 129 391.74 60.95 461
Fringe N/a 3640 342.98 76.02 601

=} (=) = E E 9Dae
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N
Conditional Independence Test

@ z : auction date variable
e Null Hypothesis

HB|X
o Alternative hypothesis

(Bi L Bj) | (v,2), Yi,jeN
HYY (B £ B)) | (v,2)

Vi,j € N
TABLE 3 - BIPROBIT CORRELATION COEFFICIENTS
Hy of zero correlation Sign of correlation
Pairs rejected at coefficient
10% 5% 1% Positive  Negative
55 26 25 14 40 15
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Conditional Independence Test
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I —
Underbidding

Hj : o = argmax

a€R

e Let S C N denote a subset of bidders, o € R a scalar and 7; a set of auctions in
which bidder ¢ participated
o Test statistic

[ o=@ atabia), B_ix-0) F(dx,dv)
veV JxeXn

a* = arg max o
R |S] 2 Z \T!

D (v

'Lt ql(ablt> zt)
teT;
@ & <1 = potential winner’s curse or risk aversion

e &" > 1 = suggest that bidder ¢ underbid
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I —
Underbidding

TABLE 4 - BEST RESPONSE TEST: OPTIMAL BID SCALAR &*

Bidder

Overall Top 5 Non-Top 5

Bid scalar estimate &* 3.26 3.19 2.78
Fifth and ninety-fifth quantile  [2.19,3.79]  [2.04, 3.19]  [2.15, 3.82]

Panel A. Top five bidders Panel B. Non-top five bidders
g I
500 600 LT

[ eI g
< 400 s <
3 g 400
© e
[=4 c
< I
3 e 200
° IS
= =
= =

0

Scalar Scalar
| = Bidder profit per tract === = 5th & 95th quantile |
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N
Uniform Upward Deviation

o Let v; the observed value, p; the winning price, p;; the winning price when bidder ¢
won the auction and a; the acreage of the tract.

1)5 —

_ max{ S| 320 [vr — bag] x 1{bas > p}

beB | Yies ey [ve — pi] X 1{pir = pe}
dies S r o [ve— i) x W{pir = pe} x 1{bas > p;}
dies SE L ve—pd] X H{pie = pi}

Hy:D5 <0 Hy:D5>0
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Uniform Upward Deviation

TABLE 5 - TESTING UNIFORM UPWARD DEVIATION INCENTIVES

All All Top five  Top three
Set of bidders when |S| equals 13 7 5 3
Baseline estimates D% 5.29 2.55 4.24 3.61
(1.15)  (0.58) (1) (1.51)
Panel A. Realized prices Panel B. Prices of futures contracts
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