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In this work, we study a class of two-player common-value all-pay auctions with asymmetric information, in
which each player does not know the exact value of the prize and she must pay her bid even if she does not win
the prize. For each player, the auctioneer can give the information about the real value of prize. In particular,
the auctioneer can give an information advantage to one player, i.e., the information of one player is more precise
than that of the other player. We analyze the condition where the equilibrium payoff of the advantageous player
is actually lower than that of the disadvantageous player (i.e., a reverse phenomenon occurs) when a bid cap (a
maximum limit of possible bids) is imposed.
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2 A,B

j ∈ {A,B} −j

Ω = {ω1, ω2, ω3, . . . , ωn}
ωi pi ωi

vi
v1 < v2 < v3 < · · · < vn

2

d x

0 ≤ x ≤ d

j Πj Πj Ω

ωi j ωi ∈ π

Πj π π

1 ( ) 1 ≤ e < e + m ≤ n

e,m ωe ωe+m 1

m k ωe+k 2

∀π ∈ Π, 1 ≤ k < m,ωe ∈ π ∧ ωe+m ∈ π → ωe+k ∈ π
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1

j π

Fj : Πj × [0, d] → [0, 1]

Fj(π, x) j π

x

j j −j

−j π′ ωi

j πi −j π′
i

j π a Qj(π, a)

(1)

Qj(π, a) = lim
ε→+0

(Fj(π, a+ ε)− Fj(π, a− ε)) (1)

(1) −j F−j ωi

j x R (2)

Rj(ωi, x, F−j) = vi

(
F−j(π

′
i, x) +

1

2
Q−j(π

′
i, x)

)
− x (2)

fj(π, x) Fj(π, x) x 1

Fj(π, x) x 0 ≤ x ≤ d

fj(π, x) j −j

Fj , F−j j (3)

Ej(Fj , F−j) =

n∑
i=1

pi

∫ d

0

fj(πi, x)Rj(ωi, x, F−j)dx (3)

Fj(π, x) x 0 ≤ x ≤ d

x

g1, g2, . . . , gm g0 = 0, gm+1 = d

j −j Fj , F−j

j E (4)

Ej(Fj , F−j) =

n∑
i=1

pi

m∑
t=0

∫ gt+1

gt

fj(πi, x)Rj(ωi, x, F−j)dx

+
n∑

i=1

pi

m∑
t=1

Q(Fj , gt)Rj(ωi, ct, F−j) (4)

2 ( ) Fj −j F−j

j F ′
j

Fj (5)

Ej(Fj , F−j) ≥ Ej(F
′
j , F−j) (5)

3 ( ) (FA, FB)

FA FB j ∈ {A,B}
F ′
j (5)
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ΠA = {{ω1, ω2, . . . , ωn}} (6)

ΠB = {{ω1}, {ω2}, . . . , {ωn}} (7)
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Sj(π)

Sj(π) Fj (8)

Fj(π, x) =

{
1 (Sj(π) ≤ x)

0 (Sj(π) > x)
(8)

(8) Sj Fj uj

Ej

uj(π, x, S−j) = uj(π, x, F−j)

Ej(Sj , S−j) = Ej(Fj , F−j)

4 ( ) j,−j (9), (10)

j

∀πj ∈ Πj , ∃π−j ∈ Π−j , πj ⊆ π−j (9)

∃πj ∈ Πj , ∃π−j ∈ Π−j , πj ⊂ π−j (10)

5 ( ) j

2 (11)

Ej(Sj , S−j) < E−j(S−j , Sj) (11)

2

Pk =
k∑

i=1

pi vk =
k∑

i=1

pivi

3.2
1

1 (12), (13) k

1

2
(vn − vk) ≥ d (12)

Pkd < vk ≤ 2Pkd (13)

1

(12), (13) k (14), (15)

ΠA = {{ω1, ω2, . . . , ωn}} (14)

ΠB = {{ω1, ω2, . . . , ωk}, {ωk+1, ωk+2, . . . , ωn}} (15)

(16), (17)

SA({ω1, ω2, . . . , ωn}) = d (16)

SB(π) =

{
0 (π = {ω1, ω2, . . . , ωk})
d (π = {ωk+1, ωk+2, . . . , ωn}) (17)

1

2

2 (18), (19) k

1

2
(vn − vk) > d (18)

vk ≤ Pkd (19)

2

(18), (19) k (14), (15)

(16), (17) 2

1
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2

n (20), (21) n (22),

(23)

[Einy 17]

ΠA = {{ω1}, {ω2, ω3}, . . . , {ωn−1, ωn}} (20)

ΠB = {{ω1, ω2}, . . . , {ωn−2, ωn−1}, {ωn}} (21)

ΠA = {{ω1}, {ω2, ω3}, . . . , {ωn}} (22)

ΠB = {{ω1, ω2}, . . . , {ωn−1, ωn}} (23)

pa,b =
pa

pa + pb
(a �= b)

x1 = p1,2v1

xi = pi,i−1pi,i+1vi + xi−1 (i = 2, 3, . . . , n− 1)

xn = pn,n−1vn + xn−1

p0 = pn+1 = 0 (24)

pk+1,k+2vk+1 − vk > 0 (k = 1, 2, . . . , n− 1) (24)

(20), (21) (22), (23)
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πi F (πi, x)

π0 = {ω1}
πk = {ωk, ωk+1} (k = 1, 2, . . . , n− 1)

πn = {ωn}

2

3 (20), (21) (22), (23)

[Einy 17]

3 d (25)

xn−1 +
1

2
pn,n−1vn ≤ d ≤ xn (25)

(26),

(27), (28), (29) k 1 ≤ k ≤ n−2

x′ = 2d− xn

F (π0, x) =

⎧⎪⎨
⎪⎩

0 (x = 0)
x

p1,2v1
(0 < x ≤ x1)

1 (x1 < x)

(26)

F (πk, x) =

⎧⎪⎪⎪⎨
⎪⎪⎪⎩

0 (x ≤ xk−1)
x−xk−1

pk,k−1vk
(xk−1 < x ≤ xk)

pk,k+1 + x−xk

pk+1,k+2vk+1
(xk < x ≤ xk+1)

1 (xk+1 < x)

(27)

F (πn−1, x) =

⎧⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎩

0 (x ≤ xn−2)
x−xn−2

pn−1,n−2vn−1
(xn−2 < x ≤ xn−1)

pn−1,n +
x−xn−1

vn
(xn−1 < x ≤ x′)

pn−1,n +
x′−xn−1

vn
(x′ < x ≤ d)

1 (d < x)

(28)

F (πn, x) =

⎧⎪⎪⎪⎨
⎪⎪⎪⎩

0 (x ≤ xn−1)
x−xn−1

pn,n−1vn
(xn−1 < x ≤ x′)

(x′)−xn−1

pn,n−1vn
(x′ < x ≤ d)

1 (d < x)

(29)

3

(25) 3

vn vn−1
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