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Numerical Derivation of Full Equilibria

In this supplement, we provide the numerical calculations that verify the
examples for full equilibria from the paper.

The Numerical Setup

Recall the example from the paper. The values are v, = 0 and v, = 1, with
equal probability, p, = p;, = 1/2. Signals are binary on [z,Z] = [0, 1], with a
jump at & = 1/2. We counsider the case with A = gn(1) — 3, meaning,
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Part 1: A Full Equilibrium with (ng,ny) = (16,5)
We now show that for our numerical example, if

if z> 2

INTSN

and

| =

s=0.0011=1.1x 1073,

then the following numbers constitute a full equilibrium

b = 0.08 and b=0.49

ng = l1l6andny =25
All calculations are done in MuPAD 3.1.

Seller’s optimality.
Choosing n,, bidders is optimal given a two-step bidding function if and only

if
(Go)"™ T (1= G) (b=b) > 5> (G)™ " (1-Gu) (b—1),



with G, = G, (£) here and in the following. Let Ab = (13 - Q). In the example,
Ab = 0.41. Substituting the numbers,

Ab(GR)™ P (1=Gr) = (0.41) <1>5 1 (1 - i) =1.201171875 x 103
Ab(GR)"™ (1—-Gy) = (0.41) ( ) (1 — ) = 3.002929688 x 10~*

Ab(G)™ P (1—=Gy) = (0.41) ( ) (1 - 2) = 1.369754 754 x 1073
Ab(G)™ (1 —Gy) = (0.41) < ) <1 - ) = 1.027316065 x 1073

Hence, the seller’s optimality conditions hold with

s=0.0011=1.1x1073.

Bidder’s Optimality.
Let us calculate some critical conditional expected values. In particular,
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=0.1008216347



We now show that bidding b is optimal for . We compare the payoff from
bidding b to the payoff from bidding b > b, b, and from bidding b € (b, b). T
do so, we derive the payoffs from each type of bid:

U (b > blz,s0l) < E [v]Z, win at b > b,sol] — b= 0.4838709677 — 0.49 < 0

Furthermore,
B 9h Np _ 1 _ _
U (b|z,sol) = %" — Pr(win at bh) (1 —b) + TR Pr (win at b|¢) (—b)
gemne T1 grmne T1
3 (5 1 1 (3)16
= () (4)1 (1-0.49) + 51 (4)3 (—0.49)
3 (5 )+15(1—z) 3(&)+116(1—3)
= 3.150067748 x 1073
and
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U (bz,s0l) = ZZ oy Pr (win at blh) (1 —b) + Zj oy Pr (win at b|¢) (=b)

() (—0.08)

— M(Z) (1_008)+3(%)+116(%)

3(15) +15 (%)

= 3.132959071 x 104

and for b € (b, B)
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3(%)+1\4 ( ) 3(%)+1\4 ( )
1.187129674 x 1073

Comparing the profit at these four candidate bids shows that it is optimal
to bid b.

Finally, it is optimal to bid b = 0.08 for z. To see this, recall the expected
values conditional on winning at b and at candidates for deviations:

E[v|z,sol,win at b=b] = 8.878520312x 1072 >b
E [v|z,sol,win at b € (b,0)] = 2.9549045x 107% <b
E [v|z,sol,win at b=>b] = 0.1008216347 <b
gn np 1(3) _
E [v|z,sol,win at b >b] = gt — 3167 94340 x 1072 < b.
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Part 2: A Full Equilibrium with (n,,n;) = (40, 10)




We now show that for our numerical example, if
s =0.0000011 = 1.1 x 107°,

then the following numbers constitute a full equilibrium

b = 0.08 and b=0.49,
ny = 40 and n; = 10.

Seller’s optimality.

Choosing n,, bidders is optimal given a two-step bidding function if and only
if

(Go)™ (1= Gu) (b=b) > 5> (Gu)™ ' (1= Gu) (b—1b).
Let Ab= (5 — b). In the example, Ab = 0.41. Substituting the numbers,

10—1
Ab(G)™ P (1—-Gr) = (0.41) (i) (1 - i) =1.1730194 x 107°
1" 1
Ab(GR)™ (1 —Gp) = (0.41) (4) (1 - 4) =2.9325485 x 1077
3 40—1 3
Ab(G)™ T (1-Gy) = (0.41) (4) (1 - 4) = 1.3744000 x 10~°
3\ " 3
Ab(G)™ (1—Gy) = (0.41) (4) (1 - 4) =1.0308000 x 10~°

Hence, the seller’s optimality conditions hold with

s=1.1x1075.

Bidder’s Optimality.
Let us calculate the critical conditional expected values. In particular,

Lmmo s
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We now show that bidding b is optimal for . We compare the payoff from
bidding b to the payoff from bidding b > b, b, and from bidding b € (b, b).
To do so, we derive the payoffs from each type of bid:

U (b > b|z,s0l) < E [v]Z, win at b > b,sol] — b= 0.4285714286 — 0.49 < 0

Furthermore,
_ In By _ _ 1 _ _
U (blz,s0l) = #ﬁj—l Pr (win at blh) (1 —b) + w1 Pr (win at b|() (—b)
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= 1.1431109 x 1073
and
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and -
U (b€ (b,d) |Z,s0l) < (E [v]Z, win at b,sol] —b) <0
b.

Thus, U (b|Z,sol) is maximal at
Finally, it is optimal to bid b for z. This follows from

E vz, win at b,sol] = 8.661687931 x 1072 >b
E [v|z, win at € (b,b) ,sol] 7.840608206 x 107 < b
E [v|z, win at b, sol] 0.1000008193 < b

. i 2h (% B
E [v|z, win at b > b,sol] = g _ 300
Gl 5(p) 1



