
Proof that b(v) = n−1

n+1−k
v is an equilibrium in k-price auction:

• Reverse the bid function to reveal the value:

v =
n + 1 − k

n − 1
b

• Probability distribution over bids (for the other traders):

Pr[b < x] =
n + 1 − k

n − 1
x

• Probability of winning with a bid of b:

Pwin =

(

n + 1 − k

n − 1
b

)n−1

• Profit from a winning bid of b:

v −

n − k + 1

n
b

• Best response is to maximize your profit:

b = argmax
b

[

(
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n − 1
b
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n
b

]

]

• Differenitate to find the maximum

b
′ = (n − 1)

(
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n − 1
b

)n−2
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n − 1

[
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n
b

]

+

−

n − k + 1

n

(
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n − 1
b

)n−1

= 0

n − k + 1

n

(
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b

)

= (n − 1)
n + 1 − k

n − 1

[

v −
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n
b

]

n + 1 − k

n − 1
b = (n − 1)

[

v −

n − k + 1

n
b

]

n + 1 − k

n − 1
b = (n − 1)v −

(n − 1)(n − k + 1)

n
b

(n + 1 − k)b = (n − 1)v

b =
n − 1

n + 1 − k
v
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