Overbidding

Sergiu Hart

This version: May 2026



Overbidding |

Sergiu Hart

Center for the Study of Rationality
Dept of Economics Dept of Mathematics
The Hebrew University of Jerusalem

hart@huji.ac.1il
http://www.ma.huji.ac.il/hart



http://www.ma.huji.ac.il/hart

I Joint work with

Yannai Gonczarowski

Department of Economics
Department of Computer Science
Harvard University




SERGIU HART (© 2025-p. 4



I Pager

# Yannai Gonczarowski and Sergiu Hart
“Overbiding"
2024 (in preparation)



SERGIU HART (© 2025-p.5



#® One seller and one buyer

B

SERGIU HART (© 2025-p.5



#® One seller and one buyer

» The seller does not know the buyer’s
valuation

B

SERGIU HART (©) 2025-p.5



o One seller and one buyer

o The seller does not know the buyer’s
valuation

# Would the buyer ever try to convince the
seller that a good is worth to him MORE than it
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# Would the buyer ever try to convince the
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I Overbidding

o Would the buyer ever try to convince the
seller that a good is worth to him MORE than it
truly is, and bid accordingly?

# Today: YES — when there are multiple goods
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I Overbidding

# Would the buyer ever try to convince the
seller that a good is worth to him MORE than it
truly is, and bid accordingly?

# Today: YES — when there are multiple goods

# NOT in order to eliminate competition:
one buyer, one seller
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I Overbidding

# Would the buyer ever try to convince the
seller that a good is worth to him MORE than it

truly is, and bid accordingly?
o Today: YES — when there are multiple goods

# NOT in order to eliminate competition:
one buyer, one seller

» NOT due to complementarities:
valuation additive over the goods

—

SERGIU HART (©) 2025-p.7



I Overbidding
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I Overbidding

# Would the buyer ever try to convince the
seller that a good is worth to him MORE than it
truly is, and bid accordingly?

o Today: YES — when there are multiple goods

# NOT in order to eliminate competition:
one buyer, one seller

» NOT due to complementarities:
valuation additive over the goods

» EVEN when the buyer pays cOSTS in full

» PROFITABLE for buyer, seller,
market (reduces inefficiency), welfare I
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I Overbidding

Setup:

#® Mechanism design
(abstracts away from the specific
extensive-form)

# Bayesian
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typ prb value
ty 0.1 (40, 0)
t 02 (50, 0)
t3 0.3 (50,20)
ty 04 (40,30)




typ prb value

ty 0.1 (40, 0) Opt Mech
t 02 (50, 0) G1: 50

ts 03 (50,20) G1+G2: 70
ty 04 (40,30)
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typ prb value get pay net

ty 01 (40, 0) | — 0 0 | OptMech
t, 02 (50, 00| G1 50 0 |G1:50

ts 03 (50,20) |G1+G2 70 o |G1+G2:70
t, 0.4 (40,30) |G1+G2 70 O
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typ prb value get pay net

tiy 01 ) — 0 O | Opt Mech
t, 02 (50,0 | Gi 50 0 |G1:50
) |G1+G2 70 0 |G1+G2:70
) 0 | Rev: 59

G1+G2 70
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I Example: Overbidding

Opt Mech

typ prb value get pay net
ty 0.1 (40, 0) — 0 O
t 02 (50, 0) G1 50 O
ts 03 (50,20) | G1+G2 70 O
ty 04 (40,30) | G1+G2 70 O
ty 01 (40, 0)
t 02 (50, 0)
ts 0.3 (50,EN)
ty 04 (40,30)

G1: 50
G1+G2: 70

Rev: 59
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Opt Mech

typ prb value get pay net
ty 0.1 (40, 0) — 0 O
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I Example: Overbidding

typ prb value get pay net

ty 0.1 (40, 0) — 0 0 | Opt Mech
t, 02 (50, 0)| G1 50 0 |[G1:50
ts 03 (50,20) |G1+G2 70 o |G1+G2:70
t4+ 04 (40,30) |G1+G2 70 0 |Rev:39
t; 0.1 (40, 0) Opt Mech
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I Example: Overbidding

GAINS:
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I Example: Overbidding

GAINS:

typ prb value get pay net
ty 0.1 (40, 0) — 0 O
t 02 (50, 0) G1 50 O
ts 03 (50,20) | G1+G2 70 O
ty 04 (40,30) | G1+G2 70 O
ty 0.1 (40, 0) G1 40 N0
t 0.2 (50, 0) G1 40 10
ts 03 (50,E)) | G1+G2 70 O
ty 04 (40,30) 1 G1+G2 70 O

e Buyer
(ex post)

e Seller

| @ Market
(ex post)

e Welfare
(ex post)
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I Example: Explanation

typ prb value get pay net

ty 01 (40, 0) | — 0 0 | OptMech
t, 02 (50, 00| Gt 50 0 |G1:50
ts 03 (50,20) |G1+G2 70 o |G1+G2:70
ts+ 04 (40,30)|G1+G2 70 0 |Rev:59

t; 01 (40, 0)| G1 40 0 |OptMech
t, 02 (50, 0)| G1 40 10 |G1: 40
ts 03 (50,E)) | G1+G2 70 0 |G1+G2:70

t, 04 (40,30)|G1+G2 70 0 |Rev: 61 I
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I Example: Explanation

typ prb value get pay net

ty 0.1 (40, 0) — 0 0 | Opt Mech
ta 0.2 (50, 0) G1 50 0 |G1:50
ts; 03 (50,20) |G1+G2 70 o |G1+G2:70
ty, 04 (40,30) |G1+G2 70 0 |Rev:>d9
t; 0.1 (40, 0) Opt Mech
to 0.2 (50, 0) G1: E0)
ts 03 (50,EN) | G1+G2 70 G1+G2: 70

ts 04 (40,30) | G1+G2 70

Rev: 61 I
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EX ANTE
before seller designs the mechanism

before buyer’s type is realized

THE BUYER PUBLICLY CHOOSES (“COMMITS”)
TO FOREVER-AFTER BEHAVE ACCORDING TO A

HIGHER VALUATION FOR SOME TYPE(S)
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I Overbidding

EX ANTE
before seller designs the mechanism
before buyer’s type is realized
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#® STRATEGIC OVERBIDDING:
higher bidding, valuation unchanged
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® COSTLY OVERBIDDING:

higher valuation, cost of change paid
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I Pre.Mechanism Design

EX ANTE
before seller designs the mechanism
before buyer’s type is realized

THE BUYER PUBLICLY CHOOSES (“COMMITS”)
TO FOREVER-AFTER BEHAVE ACCORDING TO A
HIGHER VALUATION FOR SOME TYPE(S)

® STRATEGIC OVERBIDDING:
higher bidding, valuation unchanged
(a la “strategic voting”)
® COSTLY OVERBIDDING:
higher valuation, cost of change paid

(a la “costly signalling”) I
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#» 1 SELLER
® 1 BUYER
® kL GOODS (ITEMS)
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#» 1 SELLER
® 1 BUYER
® kL GOODS (ITEMS)

OBJECTIVE:
MAXIMIZE THE REVENUE OF THE SELLER

B
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#» 1 SELLER
® 1 BUYER
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® 1 SELLER

® 1 BUYER

® kL GOODS (ITEMS)

® VALUES of goods to buyer:
X = (Xl,Xz, coco Xk)
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® 1 SELLER

® 1 BUYER

® k GOODS (ITEMS)

® VALUES of goods to buyer:
X — (Xl, Xz, coco Xk)

# ADDITIVE valuation (G1 & G2 = X + X5)
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I Setug

®» 1 SELLER
® 1 BUYER

#® k GOODS (ITEMS)

» VALUES of goods to buyer:

X = (X1, X2y .00y Xi)
# ADDITIVE valuation (G1 & G2 = X; + X5)
o Buyer knows the valuation X
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Setup

®» 1 SELLER

® 1 BUYER

#® k GOODS (ITEMS)
» VALUES of goods to buyer:
X = (X1, Xoy ooy Xi)
» ADDITIVE valuation (G1 & G2 = X + X5)
o Buyer knows the valuation X
o Seller does not know the valuation X
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Setup

®» 1 SELLER

® 1 BUYER

#® k GOODS (ITEMS)
» VALUES of goods to buyer:
X = (X1, X2, ..., X3)
ADDITIVE valuation (G1 & G2 = X; + X5)
Buyer knows the valuation X
Seller does not know the valuation X
X random variable: RANDOM VALUATION

—
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Setup

®» 1 SELLER

® 1 BUYER

#® k GOODS (ITEMS)

» VALUES of goods to buyer:
X — (Xl, Xz, coco Xk.)

ADDITIVE valuation (G1 & G2 = X; + X5)
Buyer knows the valuation X

Seller does not know the valuation X

X random variable: RANDOM VALUATION

Seller knows the distribution of X I
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#» 1 SELLER
® 1 BUYER
® kL GOODS (ITEMS)

B
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1 SELLER

1 BUYER
k GOODS (ITEMS)

T = the set of buyer TYPES
(the probability space; finite)



Valuation

1 SELLER

1 BUYER
k GOODS (ITEMS)
T = the set of buyer TYPES
(the probability space; finite)
o Foreachtypet € T
s VALUATION X (t) (in R¥)
s PROBABILITY «a(t)

© o o o
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(Direct) MECHANISM © = (q, s, b):
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(Direct) MECHANISM © = (q, s, b):

» for every valuation x (in R¥):
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Mechanism

(Direct) MECHANISM © = (q, s, b):

» for every valuation x (in R¥):

» q(x) = (qi(x), ..., gu(x)) € [0, 1]*
qi:(x): PROBABILITY of getting good ¢
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Mechanism

(Direct) MECHANISM © = (q, s, b):

» for every valuation x (in R¥):

s q(z) = (q1(z); ..., gr(x)) € [0,1]"
q;(x): PROBABILITY of getting good ¢
» s(x) € R: PAYMENT of buyer to seller
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I Mechanism

(Direct) MECHANISM © = (q, s, b):
» for every valuation x (in R¥):
s q(z) = (1 (x), ..., ar(x)) € [0,1]"
q;(x): PROBABILITY of getting good ¢

» s(x) € R: PAYMENT of buyer to seller
® b(x) = q(x) - x — s(x): BUYER PAYOFF
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(Direct) MECHANISM © = (q, s, b):
» for every valuation x (in R¥):
s q(z) = (1 (x), ..., ar(x)) € [0,1]"
q;(x): PROBABILITY of getting good ¢
» s(x) € R: PAYMENT of buyer to seller
® b(x) = q(x) - x — s(x): BUYER PAYOFF

® INCENTIVE COMPATIBILITY (IC):
b(xz) > q(y) - ¢ — s(y) forall z, y
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I Mechanism

(Direct) MECHANISM © = (q, s, b):
» for every valuation x (in R¥):
s g(z) = (q1(), ..., qr(z)) € [0, 1]"
q;(x): PROBABILITY of getting good ¢
» s(x) € R: PAYMENT of buyer to seller
® b(x) = q(x) - x — s(x): BUYER PAYOFF
® INCENTIVE COMPATIBILITY (IC):
b(xz) > q(y) - © — s(y) forall z, y
® INDIVIDUAL RATIONALITY (IR):

b(x) > 0 for all x I



SERGIU HART (©) 2025 -p. 18



® The seller's revenue from random valuation
X and mechanism p = (q, s, b):

B
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I Revenue

® The seller's revenue from random valuation
X and mechanism u = (q, s, b):

R(p; X) = E[s(X)] = ) _ a(t)s(X(t))

te’T
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Revenue

® The seller's revenue from random valuation
X and mechanism u = (q, s, b):

R(p; X) = E[s(X)] = ) _ a(t)s(X(t))

te’T

®» [he OPTIMAL REVENUE:

REV(X) := sup R(u;X)

pnelC & IR



Revenue

® The seller's revenue from random valuation
X and mechanism . = (g, s, b):

R(11; X) = E[s(X)] = 3 a(t)s(X(t))

® The OPTIMAL REVENUE:

REV(X) := sup R(u;X)
pnelC & IR

o “CONCEPTUAL” COMPLEXITY for k > 2

N
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® Let X be a random valuation

B

SERGIU HART (©) 2025-p. 19
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® Let X be a random valuation

® An OVERBID Y on X is a random valuation ' Y
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Y(t) > X(1)



I Overbidding

® Let X be a random valuation

# An OVERBID Y on X is a random valuation Y
s.t. for every type t

Y(t) > X(1)

® pux = (QXa SX bX) and Ky = (QYa SY s bY)
denote optimal mechanisms for X, Y (resp.)
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I Overbidding

Let X be a random valuation

# An OVERBID Y on X is a random valuation Y
s.t. for every type t

Y(t) > X(1)

e

® pux = (QXa SX bX) and Ky = (QYa SY s bY)
denote optimal mechanisms for X, Y (resp.)

# Payoff of t from ORIGINAL VALUATION X:

[Bx(t) := bx(X(t))]

HART (© 2025-p. 19
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Overbidding

Payoff of type ¢ from STRATEGIC OVERBID Y':
(BYx (1) = ay (Y (1)) - X (1) — sy (Y (1))

# BIDS Y (), VALUATION X ()




I Overbidding

Payoff of type ¢ from STRATEGIC OVERBID Y':
(BYx (1) = ay (Y (1)) - X (1) — sy (Y (1))

# BIDS Y (), VALUATION X ()

Payoff of type ¢t from COSTLY OVERBID Y':
(B (1) = by (Y (1) — YE, i) — Xi(t)]

® PAYS IN FULL THE COST OF CHANGING THE

VALUATION FROM X (t) TO Y (1) I







I Overbidding: Profitable

ﬁSTRATEelc / COSTLY OVERBID Y on X Q
buyer PROFITABLE

\_ /
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I Overbidding: Profitable

ﬁSTRATEelc / COSTLY OVERBID Y on X Q
buyer PROFITABLE
if the overbidding payoff qul .
DOMINATES the original payoff Bx

K B}Of|X i Bx /
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I Overbidding: Profitable

ﬁSTRATEelc / COSTLY OVERBID Y on X Q
buyer PROFITABLE
if the overbidding payoff qul .
DOMINATES the original payoff Bx

K B}Of|X i Bx /

B}Of|X — Bl€’|X / B}Of|X
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I Overbidding: Profitable

ﬁSTRATEelc / COSTLY OVERBID Y on X Q
buyer PROFITABLE
if the overbidding payoff B§Zl .
DOMINATES the original payoff Bx

K B}Of|X i Bx /

Vt € T : B ((t) > Bx(t)
3t € T : By x(t) > Bx(t) )

B}Of|X — Bis:wx / B}Of|X
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I Overbidding: Profitable

ﬁSTRATEelc / COSTLY OVERBID Y on X Q
buyer PROFITABLE
if the overbidding payoff B§Zl .
DOMINATES the original payoff Bx
for any optimal mechanisms ., ty

K B}Of|X i Bx /

Vt € T : B ((t) > Bx(t)
3t € T : By x(t) > Bx(t) )

B}Of|X — Bis;|x / B}Of|X
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I Overbidding: Profitable

ﬁSTRATEGIC / COSTLY OVERBID Y on X R
buyer PROFITABLE (EX POST)
if the overbidding payoff B§Zl .
DOMINATES the original payoff Bx
for any optimal mechanisms ., ty

K B}O’|X % Bx /

Vt € T : B ((t) > Bx(t)
3t € T : By x(t) > Bx(t) )

B}Of|X — Bis;|x / B}Of|X
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A STRATEGIC/COSTLY OVERBID Y on X is:
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A STRATEGIC/COSTLY OVERBID Y on X is.
® SELLER IMPROVING if
REV(Y) > REV(X)
#® MARKET IMPROVING (ex post) if Vi x, iy
qy(Y) 2 gx(X)
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A STRATEGIC/COSTLY OVERBID Y on X is:
® SELLER IMPROVING if
REV(Y) > REV(X)
#® MARKET IMPROVING (ex post) if Vi x, iy
ay (Y) £ qx(X)
#® WELFARE IMPROVING (ex post) if Vi, iy
sy(Y) + By x 2 sx(X) + Bx
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I Overbidding: Improving

A STRATEGIC/COSTLY OVERBID Y on X is:
® SELLER IMPROVING if
REV(Y) > REV(X)
#® MARKET IMPROVING (ex post) if Vi x, iy
qy(Y) 2 gx(X)
#® WELFARE IMPROVING (ex post) if Vi, iy
sy(Y) + By x 2 sx(X) + Bx

& OVERALL IMPROVING if it is

BUYER PROFITABLE, SELLER IMPROVING,

MARKET IMPROVING, & WELFARE IMPROVING I
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# A profitable overbid is buyer IR (ex post)
Pf. By x 2 Bx >0

# A profitable COSTLY overbid is also
a profitable STRATEGIC overbid

Pf.
By x = qv(Y) X —sy(Y)
by (Y) —qy(Y) - (Y — X)
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I Preliminaries

# A profitable overbid is buyer IR (ex post)
Pf. By x 2 Bx >0

# A profitable COSTLY overbid is also
a profitable STRATEGIC overbid

Pr.

S
BY|X

qY(Y) . X — Sy(Y)
by (Y) —ay(Y) - (Y — X)

by (Y) — >2;|Y; — Xi| = By x

SERGIU HAR 025 —p. 23
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I Preliminaries

# A profitable overbid is buyer IR (ex post)
Pf. By x 2 Bx >0

# A profitable COSTLY overbid is also
a profitable STRATEGIC overbid

Pr.
By x = qv(Y) X —sy(Y)
= by(Y) —gr(Y) - (Y — X)

> by (Y) — >5|Y: — Xi| = By|x

Thus: By y 2 Bx = Byx 2 Bx I

HART (© 2025-p. 23
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# A profitable overbid is buyer IR (ex post)
Pf. By x 2 Bx >0

# A profitable COSTLY overbid is also
a profitable STRATEGIC overbid



I Preliminaries

# A profitable overbid is buyer IR (ex post)
Pf. By x 2 Bx >0

# A profitable COSTLY overbid is also
a profitable STRATEGIC overbid

» If all overbid goods are received, i.e.,
Yi(t) > Xi(t) = aqv,(t) =1,
then By y = By, y, and so
COSTLY = STRATEGIC (as in Example)
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# A profitable overbid is buyer IR (ex post)
Pf. By x 2 Bx >0

# A profitable COSTLY overbid is also
a profitable STRATEGIC overbid



I Preliminaries

# A profitable overbid is buyer IR (ex post)
Pf. By x 2 Bx >0

# A profitable COSTLY overbid is also
a profitable STRATEGIC overbid

o Results:
s Existence —— COSTLY
s Non-existence — STRATEGIC
s Properties — STRATEGIC

—
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A (surprising?) property:

® PROFITABLE OVERBIDDING can only
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# A PRICING FUNCTION p : [0, 1]* — [0, oo] for
a mechanism p and a random valuation X
associates to every allocation g € [0, 1]* a
price p(g) such that

p(q(X)) = s(X)




I Slidebar: Pricing Functions

# A PRICING FUNCTION p : [0, 1]* — [0, oo] for
a mechanism p and a random valuation X
associates to every allocation g € [0, 1]* a
price p(g) such that

p(g(X)) = s(X) and
b(X) = q(X)- X —p(q(X))
> g-X —p(g) forallg € [0,1]"
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I Slidebar: Pricing Functions

# A PRICING FUNCTION p : [0, 1]* — [0, oo] for
a mechanism p and a random valuation X
associates to every allocation g € [0, 1]* a
price p(g) such that

p(g(X)) = s(X) and
b(X) = q(X)- X —p(q(X))
> g-X —p(g) forallg € [0,1]"

# The CANONICAL (MINIMAL) pricing function:
p°(g) := sup[g- X — b(X)]

(b and p°: Fenchel conjugates)
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Theorem. Let Y > X be PROFITABLE OVERBID,
iy and px optimal mechanisms, and
py and px pricing functions. Then:

[PY = pX]
Pf. LetG := qy(Y), then
G:-X —py(G) = B}S,|X
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Profitable Overbid: “On Sale”

Theorem. Let Y > X be PROFITABLE OVERBID,
iy and px optimal mechanisms, and
py and px pricing functions. Then:

[PY = pX]
Pf. LetG := qy(Y), then
G-X —py(G) = Byjx
=z Bx > G-X —px(G)

SERGIU .
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Profitable Overbid: “On Sale”

Theorem. Let Y > X be PROFITABLE OVERBID,
iy and px optimal mechanisms, and
py and px pricing functions. Then:

[PY = pX]
Pf. LetG := qy(Y), then

GX—py(G) — B}€|X

and so
Py (G) £ px(G) I

HART (© 2025-p. 26
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No Overbidding for One Good

Theorem. There is NO PROFITABLE
OVERBIDDING for one good (k = 1).

Theorem. For one good:

REV(X) = maxu - P[X > u]

Myerson 1981, Riley & Zeckhauser 1983, ... I

HART (© 2025-p. 27



No Overbidding for One Good

Theorem. There iIs NO PROFITABLE
OVERBIDDING for one good (k = 1).



No Overbidding for One Good

Theorem. There is NO PROFITABLE
OVERBIDDING for one good (k = 1).

Proof. Let Y > X be a profitable overbid.
Let u* be an optimal price for Y.



No Overbidding for One Good

Theorem. There is NO PROFITABLE
OVERBIDDING for one good (k = 1).

Proof. Let Y > X be a profitable overbid.
Let u* be an optimal price for Y.

s X(t)>u & Y(t) > u



No Overbidding for One Good

Theorem. There is NO PROFITABLE
OVERBIDDING for one good (k = 1).

Proof. Let Y > X be a profitable overbid.
Let u* be an optimal price for Y.

®» X(t)>u" & Y() > u*
Pf. Otherwise there is a type t such that
X((t) <u* <Y(t)

and then
B§.|X(t) =X(t)—u" <0

SERGIU .
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No Overbidding for One Good

Theorem. There is NO PROFITABLE
OVERBIDDING for one good (k = 1).

Proof. Let Y > X be a profitable overbid.
Let u* be an optimal price for Y.

s X(t)>u & Y(t) > u

# wu”* Is an optimal price also for X
Pl. " -PX >u"] = v -PlY > u”]
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No Overbidding for One Good

Theorem. There is NO PROFITABLE
OVERBIDDING for one good (k = 1).

Proof. Let Y > X be a profitable overbid.
Let u* be an optimal price for Y.

®» X(t)>u" & Y() > u*
# wu”* Is an optimal price also for X

Pf. u*-P[X > u”] u* - PlY > u”]

u - PlY > u] forall u

SERGIU HAR 025 —p. 28
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No Overbidding for One Good

Theorem. There is NO PROFITABLE
OVERBIDDING for one good (k = 1).

Proof. Let Y > X be a profitable overbid.
Let u* be an optimal price for Y.

® X(t) > u* < Y(t) > u*

# wu”* Is an optimal price also for X

Pf. u*-P[X > u”] u* - PlY > u”]

u - PlY > u] forall u
u - P[X > u] forall u

SERGIU HAR 025 —p. 28
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OVERBIDDING for one good (k = 1).
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Let u* be an optimal price for Y.
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Theorem. There is NO PROFITABLE
OVERBIDDING for one good (k = 1).

Proof. Let Y > X be a profitable overbid.
Let u* be an optimal price for Y.

®» X(t)>u" & Y() > u*
# wu”* Is an optimal price also for X
o Contradiction



No Overbidding for One Good

Theorem. There is NO PROFITABLE
OVERBIDDING for one good (k = 1).

Proof. Let Y > X be a profitable overbid.
Let u* be an optimal price for Y.

®» X(t)>u" & Y() > u*
# wu”* Is an optimal price also for X

o Contradiction
Pf. Take ux = py = uw*-mechanism
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No Overbidding for One Good

Theorem. There is NO PROFITABLE
OVERBIDDING for one good (k = 1).

Proof. Let Y > X be a profitable overbid.
Let u* be an optimal price for Y.

®» X(t)>u" & Y() > u*
# wu”* Is an optimal price also for X
o Contradiction
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I Two=-Good Pure Mechanisms

Theorem. For every non-degenerate two-good
PURE mechanism p there exists an
OVERALL-IMPROVING COSTLY OVERBID Y > X
s.t. p Is the unique optimal mechanism for X.
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I Two=Good Pure Mechanisms

Theorem. For every non-degenerate two-good
PURE mechanism p there exists an
OVERALL-IMPROVING COSTLY OVERBID Y > X
s.t. p Is the unique optimal mechanism for X.

PURE (DETERMINISTIC) mechanism: q; € {0, 1}

N
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I Two=Good Pure Mechanisms

Theorem. For every non-degenerate two-good
PURE mechanism p there exists an
OVERALL-IMPROVING COSTLY OVERBID Y > X
s.t. p Is the unique optimal mechanism for X.

PURE (DETERMINISTIC) mechanism
for two goods (k = 2) is given by 3 prices:

p(G1), p(G2), p(G1 & G2) I

HART (© 2025-p. 29
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I Two=Good Pure Mechanisms

Theorem. For every non-degenerate two-good
PURE mechanism p there exists an
OVERALL-IMPROVING COSTLY OVERBID Y > X
s.t. p Is the unique optimal mechanism for X.

PURE (DETERMINISTIC) mechanism
for two goods (k = 2) is given by 3 prices:

p(G1), p(G2), p(G1 & G2) I
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I Two=Good Pure Mechanisms

Theorem. For every non-degenerate two-good
PURE mechanism p there exists an
OVERALL-IMPROVING COSTLY OVERBID Y > X
s.t. p Is the unique optimal mechanism for X.

o Moreover, the change from X to Y consists
of increasing the valuation of only one good
for only one type.

OVERALL-IMPROVING: buyer profitable (ex post),
seller improving, market improving (ex post),
welfare improving (ex post, net of costs)
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I Overbidding and Revenue

# Up to now: PROFITABLE OVERBIDDING
INCREASES the seller's REVENUE.

# Can PROFITABLE OVERBIDDING
DECREASE the seller’'s REVENUE?
» If 1y is MONOTONIC: NO
» If 1y is NON-MONOTONIC: YES!

NON-MONOTONIC mechanism:
s(x) > s(y) forsome x < y

Hart & Reny 2015 I
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# Up to now: PROFITABLE OVERBIDDING
INCREASES the seller's REVENUE

® Can PROFITABLE OVERBIDDING
DECREASE the seller's REVENUE?

» If 1y is MONOTONIC: NO

Proposition. If Y > X and there is
an optimal mechanism pu 5 for X that
is MONOTONIC then REV(Y) > REV(X).
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I Overbidding and Revenue

# Up to now: PROFITABLE OVERBIDDING
INCREASES the seller's REVENUE

® Can PROFITABLE OVERBIDDING
DECREASE the seller's REVENUE?

» If 1y is MONOTONIC: NO

Proposition. If Y > X and there is
an optimal mechanism pu 5 for X that
is MONOTONIC then REV(Y) > REV(X).

Pf. REV(Y) > R(ux;Y)

> R(py; X) = REV(X) |
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# Up to now: PROFITABLE OVERBIDDING
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® Can PROFITABLE OVERBIDDING
DECREASE the seller's REVENUE?

» If 5 is MONOTONIC: NO
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I Overbiddiné and Revenue

# Up to now: PROFITABLE OVERBIDDING
INCREASES the seller's REVENUE

# Can PROFITABLE OVERBIDDING
DECREASE the seller’'s REVENUE?
» If 5 is MONOTONIC: NO
» If ptx IS NON-MONOTONIC: YES!

—
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Overbidding and Revenue

Theorem. For every two-good NON-MONOTONIC
pure mechanism p there exists a PROFITABLE
COSTLY OVERBID Y > X s.t. i Is the unique

optimal mechanism for X and the REVENUE IS
DECREASED: REV(Y ) < REV(X).
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I Overbidding and Revenue

Theorem. For every two-good NON-MONOTONIC
pure mechanism p there exists a PROFITABLE
COSTLY OVERBID Y > X s.t. i Is the unique

optimal mechanism for X and the REVENUE IS
DECREASED: REV(Y ) < REV(X).

® Moreover: There is another PROFITABLE
COSTLY OVERBID Y’ > X that is overall

improving, and so REV(Y”’) > REV(X).

N
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I Overbidding and Revenue

Theorem. For every two-good NON-MONOTONIC
pure mechanism p there exists a PROFITABLE
COSTLY OVERBID Y > X s.t. i Is the unique
optimal mechanism for X and the REVENUE IS
DECREASED: REV(Y ) < REV(X).

#® Moreover: There is another PROFITABLE
COSTLY OVERBID Y’ > X that is overall
improving, and so REV(Y”’) > REV(X).

SAME X : one overbid Y decreases revenue,
another overbid Y’ increases revenue.

—
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o Why OVER-bidding?
» UNDER-bidding may not be possible and
credible (e.g., lower bounds on valuations)

# One good: while UNDER-bidding (and
MIS-bidding in general) may be profitable to
the buyer, it can NEVER BENEFIT THE SELLER
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I General ‘‘Misbidding”

o Why OVER-bidding?
» UNDER-bidding may not be possible and
credible (e.g., lower bounds on valuations)

# One good: while UNDER-bidding (and
MIS-bidding in general) may be profitable to
the buyer, it can NEVER BENEFIT THE SELLER

o The loss of revenue may be arbitrarily large

SERGIU HAR 025 —p. 36
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I Implementing Overbidding 1

How to implement STRATEGIC / COSTLY
OVERBIDDING, in the pre mechanism design
stage (ex ante)?

o COMMITMENT

» Instructions to bidding agent to act
accordingto Y

» Board instructions to management
o ...
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I Implementing Overbidding 11

# |n order to convince the seller, cheap talk
cannot suffice — THE VALUATION MUST
ACTUALLY CHANGE

® |n order not to create value — THE FULL
COSTS OF THE CHANGE IN VALUATION MUST

BE PAID

—
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® BEARING COSTS:

o If type turns out to be t3, then PAY 10 In
order to INCREASE the value for good 2
by 10, FRom 20 10 30.
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I Implementing Overbidding 111

® BEARING COSTS:
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o COSTLY INVESTMENT:

Buyer hires a consultant whose expertise
Is only useful if the type turns out to be
t3, and who then gets paid the value

Increase that she creates
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o If type turns out to be t3, then PAY 10 In
order to INCREASE the value for good 2
by 10, FROm 20 1O 30.

)

o If type turns out to be t3, then DECREASE
the value for NOT getting good 2 by 10,
FROM 0 1O -10.

Choice in any mechanism is the same for

{get =30, notget= 0} asfor I
{get = 20, not get = -10} (“sunk cost” of :
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® MARKET “FACILITATOR” / “CZAR”

» In order to get Pareto improvement and to
decrease market failures, fines / taxes the
buyer Y;(t) — X;(t) when type t does not
get good 2

» OMEB
» Office of Market Efficiency Benefits ?

o Overbidding Makes Everything Better !
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o Selling multiple goods
(two good to be covered here ...)

# Modify the buyer’s type distribution

» Tang and Zeng 2018
Deng, Lin, Xiao 2020
Deb and Roesler 2024
Dai and Koh 2025

o Our paper: no underbidding, ex-post IR
(and even more so: ex-post profitability),

helps buyer, seller, market I

HART (© 2025-p. 43
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I Overbidding: Summary

# PRE mechanism design
#® NO VALUE CREATED, sometimes destroyed

& OVERALL IMPROVING:
» BUYER benefits (ex post), and thus IR
® SELLER benefits
® MARKET inefficiency decreases (ex post)
N

WELFARE increases (ex post) even after
costs are paid

® PRICES decrease

® MULTIPLE GOODS only I

SERGIU HART (© 2025-p. 44
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I ThePain of Overbidding

g, s

N’\—\
- ﬂiz = v m
’ _f% a

~
w2 h

"NEXT TIME YOU THINK I OVERBID, JUST TAP ME..
YOU ALMOST BROKE MY SHIN/"
© Doug Hi
SERGIU -p.

HART (©) 2025 -p. 45




	 
	Joint work with
	Paper
	Paper

	�romSlide {8}{Overbidding}
	�romSlide {8}{Overbidding}
	�romSlide {8}{Overbidding}
	�romSlide {8}{Overbidding}
	�romSlide {8}{Overbidding}
	�romSlide {8}{Overbidding}
	�romSlide {8}{Overbidding}
	�romSlide {8}{Overbidding}

	Overbidding
	�romSlide *{7}{Costly }Overbidding
	�romSlide *{7}{Costly }Overbidding
	�romSlide *{7}{Costly }Overbidding
	�romSlide *{7}{Costly }Overbidding
	�romSlide *{7}{Costly }Overbidding

	Overbidding
	Overbidding

	Example�S {6}{: Overbidding}
	Example�S {6}{: Overbidding}
	Example�S {6}{: Overbidding}
	Example�S {6}{: Overbidding}
	Example�S {6}{: Overbidding}
	Example�S {6}{: Overbidding}
	Example�S {6}{: Overbidding}
	Example�S {6}{: Overbidding}
	Example�S {6}{: Overbidding}
	Example�S {6}{: Overbidding}

	Example: Overbidding
	Example: Overbidding
	Example: Overbidding
	Example: Overbidding
	Example: Overbidding
	Example: Overbidding

	Example: Explanation
	Example: Explanation

	untilSlide *{8}{Overbidding}�romSlide *{9}{Pre Mechanism Design}
	untilSlide *{8}{Overbidding}�romSlide *{9}{Pre Mechanism Design}
	untilSlide *{8}{Overbidding}�romSlide *{9}{Pre Mechanism Design}
	untilSlide *{8}{Overbidding}�romSlide *{9}{Pre Mechanism Design}
	untilSlide *{8}{Overbidding}�romSlide *{9}{Pre Mechanism Design}
	untilSlide *{8}{Overbidding}�romSlide *{9}{Pre Mechanism Design}
	untilSlide *{8}{Overbidding}�romSlide *{9}{Pre Mechanism Design}
	untilSlide *{8}{Overbidding}�romSlide *{9}{Pre Mechanism Design}
	untilSlide *{8}{Overbidding}�romSlide *{9}{Pre Mechanism Design}

	Pre Mechanism Design
	Pre Mechanism Design
	Pre Mechanism Design

	Setup
	Setup
	Setup
	Setup
	Setup

	Setup
	Setup
	Setup
	Setup
	Setup
	Setup
	Setup

	Valuation
	Valuation
	Valuation

	Mechanism
	Mechanism
	Mechanism
	Mechanism
	Mechanism
	Mechanism
	Mechanism
	Mechanism

	Revenue
	Revenue
	Revenue
	Revenue
	Revenue

	Overbidding
	Overbidding
	Overbidding
	Overbidding
	Overbidding

	Overbidding
	Overbidding
	Overbidding

	Overbidding: Profitable
	Overbidding: Profitable
	Overbidding: Profitable
	Overbidding: Profitable
	Overbidding: Profitable
	Overbidding: Profitable
	Overbidding: Profitable

	Overbidding: Improving
	Overbidding: Improving
	Overbidding: Improving
	Overbidding: Improving
	Overbidding: Improving
	Overbidding: Improving

	Preliminaries
	Preliminaries
	Preliminaries
	Preliminaries
	Preliminaries
	Preliminaries
	Preliminaries
	Preliminaries
	Preliminaries
	Preliminaries
	Preliminaries
	Preliminaries

	Profitable Overbid�S {3}{: ``On Sale''}
	Profitable Overbid�S {3}{: ``On Sale''}
	Profitable Overbid�S {3}{: ``On Sale''}

	onlySlide *{1}{
lap {Sidebar: }phantom {Slidebar: }}�romSlide *{2}{Slidebar: }Pricing Functions
	onlySlide *{1}{
lap {Sidebar: }phantom {Slidebar: }}�romSlide *{2}{Slidebar: }Pricing Functions
	onlySlide *{1}{
lap {Sidebar: }phantom {Slidebar: }}�romSlide *{2}{Slidebar: }Pricing Functions
	onlySlide *{1}{
lap {Sidebar: }phantom {Slidebar: }}�romSlide *{2}{Slidebar: }Pricing Functions
	onlySlide *{1}{
lap {Sidebar: }phantom {Slidebar: }}�romSlide *{2}{Slidebar: }Pricing Functions
	onlySlide *{1}{
lap {Sidebar: }phantom {Slidebar: }}�romSlide *{2}{Slidebar: }Pricing Functions

	Profitable Overbid: ``On Sale''
	Profitable Overbid: ``On Sale''
	Profitable Overbid: ``On Sale''
	Profitable Overbid: ``On Sale''
	Profitable Overbid: ``On Sale''
	Profitable Overbid: ``On Sale''
	Profitable Overbid: ``On Sale''

	No Overbidding for One Good
	No Overbidding for One Good
	No Overbidding for One Good

	No Overbidding for One Good
	No Overbidding for One Good
	No Overbidding for One Good
	No Overbidding for One Good
	No Overbidding for One Good
	No Overbidding for One Good
	No Overbidding for One Good
	No Overbidding for One Good
	No Overbidding for One Good
	No Overbidding for One Good
	No Overbidding for One Good
	No Overbidding for One Good
	No Overbidding for One Good

	Two-Good Pure Mechanisms
	Two-Good Pure Mechanisms
	Two-Good Pure Mechanisms
	Two-Good Pure Mechanisms

	Two-Good Pure Mechanisms
	Two-Good Pure Mechanisms
	Two-Good Pure Mechanisms
	Two-Good Pure Mechanisms
	Two-Good Pure Mechanisms
	Two-Good Pure Mechanisms
	Two-Good Pure Mechanisms
	Two-Good Pure Mechanisms

	Two-Good Pure Mechanisms
	Two-Good Pure Mechanisms
	Two-Good Pure Mechanisms
	Two-Good Pure Mechanisms

	Overbidding and Revenue
	Overbidding and Revenue
	Overbidding and Revenue
	Overbidding and Revenue
	Overbidding and Revenue
	Overbidding and Revenue

	Overbidding and Revenue
	Overbidding and Revenue
	Overbidding and Revenue

	Overbidding and Revenue
	Overbidding and Revenue

	Overbidding and Revenue
	Overbidding and Revenue
	Overbidding and Revenue
	Overbidding and Revenue

	General ``Misbidding''
	General ``Misbidding''
	General ``Misbidding''
	General ``Misbidding''
	General ``Misbidding''

	Implementing Overbidding I
	Implementing Overbidding I
	Implementing Overbidding I
	Implementing Overbidding I
	Implementing Overbidding I
	Implementing Overbidding I

	Implementing Overbidding II
	Implementing Overbidding II
	Implementing Overbidding II

	Implementing Overbidding III
	Implementing Overbidding III
	Implementing Overbidding III
	Implementing Overbidding III

	Implementing Overbidding IV
	Implementing Overbidding IV
	Implementing Overbidding IV

	Implementing Overbidding IV
	Implementing Overbidding IV
	Implementing Overbidding IV
	Implementing Overbidding IV
	Implementing Overbidding IV
	Implementing Overbidding IV
	Implementing Overbidding IV

	Implementing Overbidding V
	Implementing Overbidding V
	Implementing Overbidding V
	Implementing Overbidding V
	Implementing Overbidding V
	Implementing Overbidding V

	Related Literature
	Related Literature
	Related Literature
	Related Literature
	Related Literature

	Overbidding: Summary
	Overbidding: Summary
	Overbidding: Summary
	Overbidding: Summary
	Overbidding: Summary
	Overbidding: Summary
	Overbidding: Summary
	Overbidding: Summary
	Overbidding: Summary
	Overbidding: Summary

	The Pain of Overbidding
	The Pain of Overbidding


