
SUPPLEMENTAL APPENDIX: SOFT-FLOOR AUCTIONS:

HARNESSING REGRET TO IMPROVE EFFICIENCY AND REVENUE

Dirk Bergemann, Kevin Breuer, Peter Cramton,

Jack Hirsch, Yero S. Ndiaye and Axel Ockenfels*

I. Results with Winner’s Regret

Section I considers a more general model that incorporates both winner’s regret and loser’s

regret into the utility function of bidders. We extend several results from the main text, starting

with Proposition 2, which derives the bidding function in a first-price auction.

Proof of Proposition 2 with Winner’s Regret. We follow the derivation of Appendix A, but we

assume that bidder utility incorporates both winner’s regret and loser’s regret and thus we

include an additional term. Let bidder i have value vi and bid bi = b(vi). We use RL, RW and

G to denote expected loser’s regret, winner’s regret, and gain, respectively. Recall Q(v) is the

distribution of v1, the highest of the other n − 1 values, and let Q′(v) = q(v). As in the main

text, bidder i has expect gain

G(vi, bi) = (vi − bi)Q(ϕ(bi))

and expected loser’s regret

RL(vi, bi) =
∫ vi

bi

(vi − bj)dQ(ϕ(bj)).

She now also has expected winner’s regret

RW (vi, bi) =
∫ bi

0
(bi − bj)dQ(ϕ(bj)).

Let α, β ∈ [0, 1] be the weights on winner’s and loser’s regret such that (1 − α − β) ∈ [0, 1].1

Define the expected utility of bidder i as

U(vi, bi) = (1 − α − β)G(vi, bi) − αRW (vi, bi) − βRL(vi, bi).

Date: April 2, 2026.
1Notice that the notation changes from the main text, when β was the weight on profit and 1 − β was the weight
on regret. This change is to accommodate winner’s regret.

1



2 SUPPLEMENTAL APPENDIX: SOFT-FLOOR AUCTIONS

Bidder i chooses bi to maximize U(vi, bi). We derive first-order conditions.

max
bi

(1 − α − β)(vi − bi)Q(ϕ(bi))−α
∫ bi

0
(bi − bj)dQ(ϕ(bj)) − β

∫ vi

bi

(vi − bj)dQ(ϕ(bj))

0 = −(1 − β)Q(ϕ(bi)) + (1 − α − β)(vi − bi)q(ϕ(bi))ϕ′(bi) + β(vi − bi)q(ϕ(bi))ϕ′(bi)

ϕ′(bi) = (1 − β)Q(ϕ(bi))
(1 − α)(vi − bi)q(ϕ(bi))

.

Since vi = ϕ (bi (vi)) and ϕ′ (bi (vi)) = 1/b′
i (vi),

(1) db

dv
= 1

ϕ′(b) = 1 − α

1 − β
(v − b) q(v)

Q(v) .

The differential equation is thus identical to the main text, except that the coefficient is

(1 − α)/(1 − β) instead of 1/β. The derivation of the bidding function is therefore identical with

this substitution.

b(v) = v −
∫ v

r

(
F (z)
F (v)

)(n−1) 1−α
1−β

dz.(2)

To recover (7) in Proposition 2 in the text, set α = 0 and switch the labels on the coefficients for

the gain and loser’s regret. ■

Remark. When α = β, (2) confirms that winner’s and loser’s regret offset—as argued in

Engelbrecht-Wiggans (1989)—and agents bid according to the standard monetary gain-maximizing

bidding formula for first-price auctions. Interestingly, even if α = β = 1/2 and bidders ignore

gain and only aim to minimize expected regret, they still bid as if maximizing expected gain.

Here we prove a more general version of Proposition 3 that incorporates winner’s regret as well

by using Equation (2). In particular, we prove that when bidders face regret, a first-price auction

revenue dominates a second-price auction if β > α and is revenue dominated by a second-price

auction if α > β.

Proof of Proposition 3 with Winner’s Regret. The same derivation once again applies replacing

each β with (1 − α)/(1 − β). The revenue generated from a first-price auction with reserve price

r is given by

(3)
∫ 1

r
b(v)f1(v)dv =

∫ 1

r

v −
∫ v

r

(
Q(z)
Q(v)

) 1−α
1−β

dz

nF (v)n−1f(v)dv.
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To compare the expected revenue of a first-price auction with and without regret, subtract (24)

from (3).

∫ 1

r

∫ v

r

(
Q(z)
Q(v)

)
−
(

Q(z)
Q(v)

) 1−α
1−β

dz

nF (v)n−1f(v)dv.

Since Q(·) is non-decreasing, Q(z) ≤ Q(v). If β > α, then 1 − α > 1 − β and

Q(z)
Q(v) >

(
Q(z)
Q(v)

) 1−α
1−β

,

so the integrand is positive. Conversely, β < α means 1 − α < 1 − β and

Q(z)
Q(v) <

(
Q(z)
Q(v)

) 1−α
1−β

,

so the integrand is negative. ■

Remark. Conceptually, the proof is easy, and Engelbrecht-Wiggans (1989) and Filiz-Ozbay and

Ozbay (2007) both provide non-explicit versions. Loser’s regret induces aggressive bidding,

whereas winner’s regret causes conservative bidding. Since these effects exactly offset when

α = β, if one outweighs the other, the seller’s profit either rises or falls. However, we appear to

provide the first explicit calculation to prove it, which has the added practical benefit that it is

then easy to compare revenues for given α and β.

A. Identification of Relative Importance of Regret Types. The equilibrium bidding

function (2) depends on the weights α (winner’s regret) and β (loser’s regret) only through the

ratio

γ := 1 − α

1 − β
.(4)

Consequently, bidding data alone identify γ but not α and β individually. For our experimental

setting with n = 2 bidders, uniform values on [0, 1], and hard reserve r = 0, the bidding function

(2) simplifies to

b(v) = δv where δ = γ

1 + γ
.(5)

In Appendix C, we estimate δ via OLS on first-price bids, obtaining δ̂ ≈ 0.608. That analysis

implicitly assumed α = 0 (no winner’s regret) when converting δ̂ to the weight on loser’s regret

1 − β. Here, we show that even without this assumption, the data provide a lower bound on the
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relative importance of loser’s versus winner’s regret. Inverting (5) yields

γ̂ = δ̂

1 − δ̂
≈ 1.55.

We now derive a lower bound on the ratio β/α. From (4), we can express α as a function of β:

α = 1 − γ(1 − β).

The requirement α ≥ 0 implies β ≥ 1−1/γ, while the requirement α+β ≤ 1 implies β ≤ γ/(1+γ).

Together, these constraints restrict β to the interval [ γ2−1
γ(1+γ) ,

γ2

γ(1+γ) ].

Consider the ratio of loser’s to winner’s regret weights as a function of β:

β

α
= β

1 − γ(1 − β) = β

1 − γ + γβ
.

Taking the derivative with respect to β yields

d

dβ

(
β

α

)
= 1 − γ

(1 − γ + γβ)2 ,

which is negative for γ > 1. Thus β/α is decreasing in β and attains its minimum at the upper

bound β = γ/(1 + γ). At this boundary, α = 1/(1 + γ), so

β

α
≥ γ.

Notice that at this boundary α + β = 1, meaning the minimum is achieved precisely when

bidders place zero weight on monetary gain.

With γ̂ ≈ 1.55, we conclude that loser’s regret is weighted at least 1.55 times as heavily as

winner’s regret:

β

α
≥ 1.55.

This bound is likely not tight. If bidders place any weight on monetary gain, then α + β < 1,

which implies β < γ/(1 + γ). Since β/α is decreasing in β, any positive weight on gain yields

β/α > γ. Our finding is consistent with prior experimental evidence that loser’s regret carries

substantially more behavioral weight than (non-salient) winner’s regret (Ockenfels and Selten

2005, Engelbrecht-Wiggans and Katok 2008, Filiz-Ozbay and Ozbay 2007).
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