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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

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

SERGIU HART c© 2025 – p. 7



Overbidding

SERGIU HART c© 2025 – p. 8



Overbidding

Setup:

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

Bayesian
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MAXIMIZE THE REVENUE OF THE SELLER
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Valuation

1 SELLER

1 BUYER

k GOODS (ITEMS)

T = the set of buyer TYPES

(the probability space; finite)

For each type t ∈ T :

VALUATION X(t) (in Rk
+

)

PROBABILITY α(t)
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Revenue

The seller’s revenue from random valuation
X and mechanism µ = (q, s, b):

R(µ; X) := E[s(X)] =
∑

t∈T

α(t)s(X(t))

The OPTIMAL REVENUE:

REV(X) := sup
µ∈IC & IR

R(µ; X)

“CONCEPTUAL” COMPLEXITY for k ≥ 2
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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(t)

µX = (qX, sX, bX) and µY = (qY , sY , bY )
denote optimal mechanisms for X, Y (resp.)

Payoff of t from ORIGINAL VALUATION X:

BX(t) := bX(X(t))
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Payoff of type t from STRATEGIC OVERBID Y :

BS
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Overbidding

Payoff of type t from STRATEGIC OVERBID Y :

BS
Y |X(t) := qY (Y (t)) · X(t) − sY (Y (t))

BIDS Y (t), VALUATION X(t)

Payoff of type t from COSTLY OVERBID Y :

BC
Y |X(t) := bY (Y (t)) −

∑k
i=1

|Yi(t) − Xi(t)|

PAYS IN FULL THE COST OF CHANGING THE

VALUATION FROM X(t) TO Y (t)
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Overbidding: Profitable

A STRATEGIC / COSTLY OVERBID Y on X is

buyer PROFITABLE

if the overbidding payoff BO
Y |X

DOMINATES the original payoff BX

BO
Y |X ¢ BX

{

∀t ∈ T : BO
Y |X(t) ≥ BX(t)

∃t ∈ T : BO
Y |X(t) > BX(t)

}

BO
Y |X = BS

Y |X / BO
Y |X = BC

Y |X
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Overbidding: Profitable

A STRATEGIC / COSTLY OVERBID Y on X is

buyer PROFITABLE

if the overbidding payoff BO
Y |X

DOMINATES the original payoff BX

for any optimal mechanisms µX, µY

BO
Y |X ¢ BX

{

∀t ∈ T : BO
Y |X(t) ≥ BX(t)

∃t ∈ T : BO
Y |X(t) > BX(t)

}

BO
Y |X = BS

Y |X / BO
Y |X = BC

Y |X
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Overbidding: Profitable

A STRATEGIC / COSTLY OVERBID Y on X is

buyer PROFITABLE (EX POST)

if the overbidding payoff BO
Y |X

DOMINATES the original payoff BX

for any optimal mechanisms µX, µY

BO
Y |X ¢ BX

{

∀t ∈ T : BO
Y |X(t) ≥ BX(t)

∃t ∈ T : BO
Y |X(t) > BX(t)

}

BO
Y |X = BS

Y |X / BO
Y |X = BC

Y |X
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A STRATEGIC/COSTLY OVERBID Y on X is:
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Overbidding: Improving

A STRATEGIC/COSTLY OVERBID Y on X is:

SELLER IMPROVING if

REV(Y ) > REV(X)
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Overbidding: Improving

A STRATEGIC/COSTLY OVERBID Y on X is:

SELLER IMPROVING if

REV(Y ) > REV(X)

MARKET IMPROVING (ex post) if ∀µX, µY

qY (Y ) ¢ qX(X)
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Overbidding: Improving

A STRATEGIC/COSTLY OVERBID Y on X is:

SELLER IMPROVING if

REV(Y ) > REV(X)

MARKET IMPROVING (ex post) if ∀µX, µY

qY (Y ) ¢ qX(X)

WELFARE IMPROVING (ex post) if ∀µX, µY

sY (Y ) + BO
Y |X ¢ sX(X) + BX
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Overbidding: Improving

A STRATEGIC/COSTLY OVERBID Y on X is:

SELLER IMPROVING if

REV(Y ) > REV(X)

MARKET IMPROVING (ex post) if ∀µX, µY

qY (Y ) ¢ qX(X)

WELFARE IMPROVING (ex post) if ∀µX, µY

sY (Y ) + BO
Y |X ¢ sX(X) + BX

OVERALL IMPROVING if it is
BUYER PROFITABLE, SELLER IMPROVING,
MARKET IMPROVING, & WELFARE IMPROVING

SERGIU HART c© 2025 – p. 22



Preliminaries

SERGIU HART c© 2025 – p. 23



Preliminaries

A profitable overbid is buyer IR (ex post)

SERGIU HART c© 2025 – p. 23



Preliminaries

A profitable overbid is buyer IR (ex post)

Pf. BO
Y |X ¢ BX ≥ 0

SERGIU HART c© 2025 – p. 23



Preliminaries

A profitable overbid is buyer IR (ex post)

Pf. BO
Y |X ¢ BX ≥ 0

A profitable COSTLY overbid is also
a profitable STRATEGIC overbid

SERGIU HART c© 2025 – p. 23



Preliminaries

A profitable overbid is buyer IR (ex post)
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Preliminaries

A profitable overbid is buyer IR (ex post)

Pf. BO
Y |X ¢ BX ≥ 0

A profitable COSTLY overbid is also
a profitable STRATEGIC overbid

Pf.

BS
Y |X = qY (Y ) · X − sY (Y )

= bY (Y ) − qY (Y ) · (Y − X)
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Preliminaries

A profitable overbid is buyer IR (ex post)

Pf. BO
Y |X ¢ BX ≥ 0

A profitable COSTLY overbid is also
a profitable STRATEGIC overbid

Pf.

BS
Y |X = qY (Y ) · X − sY (Y )

= bY (Y ) − qY (Y ) · (Y − X)

≥ bY (Y ) −
∑

i|Yi − Xi| = BC
Y |X
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Preliminaries

A profitable overbid is buyer IR (ex post)

Pf. BO
Y |X ¢ BX ≥ 0

A profitable COSTLY overbid is also
a profitable STRATEGIC overbid

Pf.

BS
Y |X = qY (Y ) · X − sY (Y )

= bY (Y ) − qY (Y ) · (Y − X)

≥ bY (Y ) −
∑

i|Yi − Xi| = BC
Y |X

Thus: BC
Y |X ¢ BX ⇒ BS

Y |X ¢ BX
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A profitable overbid is buyer IR (ex post)

Pf. BO
Y |X ¢ BX ≥ 0

A profitable COSTLY overbid is also
a profitable STRATEGIC overbid
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Preliminaries

A profitable overbid is buyer IR (ex post)

Pf. BO
Y |X ¢ BX ≥ 0

A profitable COSTLY overbid is also
a profitable STRATEGIC overbid

If all overbid goods are received, i.e.,
Yi(t) > Xi(t) ⇒ qY,i(t) = 1,

then BC
Y |X = BS

Y |X , and so

COSTLY = STRATEGIC (as in Example)
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A profitable overbid is buyer IR (ex post)

Pf. BO
Y |X ¢ BX ≥ 0

A profitable COSTLY overbid is also
a profitable STRATEGIC overbid
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Preliminaries

A profitable overbid is buyer IR (ex post)

Pf. BO
Y |X ¢ BX ≥ 0

A profitable COSTLY overbid is also
a profitable STRATEGIC overbid

Results:
Existence −→ COSTLY

Non-existence −→ STRATEGIC

Properties −→ STRATEGIC
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Profitable Overbid

A (surprising?) property:

PROFITABLE OVERBIDDING can only
DECREASE PRICES!

SERGIU HART c© 2025 – p. 24



Profitable Overbid: “On Sale”

A (surprising?) property:

PROFITABLE OVERBIDDING can only
DECREASE PRICES!
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Slidebar: Pricing Functions

A PRICING FUNCTION p : [0, 1]k → [0, ∞] for
a mechanism µ and a random valuation X

associates to every allocation g ∈ [0, 1]k a
price p(g) such that
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Slidebar: Pricing Functions

A PRICING FUNCTION p : [0, 1]k → [0, ∞] for
a mechanism µ and a random valuation X

associates to every allocation g ∈ [0, 1]k a
price p(g) such that

p(q(X)) = s(X)
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Slidebar: Pricing Functions

A PRICING FUNCTION p : [0, 1]k → [0, ∞] for
a mechanism µ and a random valuation X

associates to every allocation g ∈ [0, 1]k a
price p(g) such that

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

b(X) = q(X) · X − p(q(X))

≥ g · X − p(g) for all g ∈ [0, 1]k
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Slidebar: Pricing Functions

A PRICING FUNCTION p : [0, 1]k → [0, ∞] for
a mechanism µ and a random valuation X

associates to every allocation g ∈ [0, 1]k a
price p(g) such that

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

b(X) = q(X) · X − p(q(X))

≥ g · X − p(g) for all g ∈ [0, 1]k

The CANONICAL (MINIMAL) pricing function:

pc(g) := sup [g · X − b(X)]

(b and pc: Fenchel conjugates)
SERGIU HART c© 2025 – p. 25
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Profitable Overbid: “On Sale”

Theorem. Let Y ≥ X be PROFITABLE OVERBID,
µY and µX optimal mechanisms, and
pY and pX pricing functions. Then:

pY ¡ pX
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pY and pX pricing functions. Then:
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Pf. Let G := qY (Y ), then
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Theorem. Let Y ≥ X be PROFITABLE OVERBID,
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pY and pX pricing functions. Then:
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Pf. Let G := qY (Y ), then
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Profitable Overbid: “On Sale”

Theorem. Let Y ≥ X be PROFITABLE OVERBID,
µY and µX optimal mechanisms, and
pY and pX pricing functions. Then:

pY ¡ pX

Pf. Let G := qY (Y ), then

G · X − pY (G) = BS
Y |X

¢ BX
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Profitable Overbid: “On Sale”

Theorem. Let Y ≥ X be PROFITABLE OVERBID,
µY and µX optimal mechanisms, and
pY and pX pricing functions. Then:

pY ¡ pX

Pf. Let G := qY (Y ), then

G · X − pY (G) = BS
Y |X

¢ BX ≥ G · X − pX(G)

SERGIU HART c© 2025 – p. 26



Profitable Overbid: “On Sale”

Theorem. Let Y ≥ X be PROFITABLE OVERBID,
µY and µX optimal mechanisms, and
pY and pX pricing functions. Then:

pY ¡ pX

Pf. Let G := qY (Y ), then

G · X − pY (G) = BS
Y |X

¢ BX ≥ G · X − pX(G)

and so
pY (G) ¡ pX(G)

SERGIU HART c© 2025 – p. 26
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No Overbidding for One Good

Theorem. There is NO PROFITABLE

OVERBIDDING for one good (k = 1).
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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) = max
u

u · P[X ≥ u]

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

Pf. Otherwise there is a type t such that

X(t) < u∗ ≤ Y (t)

and then

BS
Y |X(t) = X(t) − u∗ < 0

SERGIU HART c© 2025 – p. 28



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∗

SERGIU HART c© 2025 – p. 28



No Overbidding for One Good

Theorem. There is NO PROFITABLE

OVERBIDDING for one good (k = 1).

Proof. Let Y ≥ X be a profitable overbid.
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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∗

u∗ is an optimal price also for X

Pf. u∗ · P[X ≥ u∗] = u∗ · P[Y ≥ u∗]
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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 (t) ≥ u∗

u∗ is an optimal price also for X

Pf. u∗ · P[X ≥ u∗] = u∗ · P[Y ≥ u∗]

≥ u · P[Y ≥ u] for all 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 (t) ≥ u∗

u∗ is an optimal price also for X

Pf. u∗ · P[X ≥ u∗] = u∗ · P[Y ≥ u∗]

≥ u · P[Y ≥ u] for all u

≥ u · P[X ≥ u] for all 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 (t) ≥ u∗

u∗ is an optimal price also for X
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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∗

u∗ is an optimal price also for X

Contradiction
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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∗

u∗ is an optimal price also for X

Contradiction

Pf. Take µX = µY = u∗-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 (t) ≥ u∗

u∗ is an optimal price also for X

Contradiction
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Two-Good Pure Mechanisms

Theorem. For every non-degenerate two-good
PURE mechanism µ there exists an
OVERALL-IMPROVING COSTLY OVERBID Y ≥ X

s.t. µ is the unique optimal mechanism for X.
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Two-Good Pure Mechanisms

Theorem. For every non-degenerate two-good
PURE mechanism µ there exists an
OVERALL-IMPROVING COSTLY OVERBID Y ≥ X

s.t. µ is the unique optimal mechanism for X.

PURE (DETERMINISTIC) mechanism: qi ∈ {0, 1}
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Two-Good Pure Mechanisms

Theorem. For every non-degenerate two-good
PURE mechanism µ there exists an
OVERALL-IMPROVING COSTLY OVERBID Y ≥ X

s.t. µ 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)
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Two-Good Pure Mechanisms

Theorem. For every non-degenerate two-good
PURE mechanism µ there exists an
OVERALL-IMPROVING COSTLY OVERBID Y ≥ X

s.t. µ 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)
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PURE mechanism µ there exists an
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s.t. µ is the unique optimal mechanism for X.
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Two-Good Pure Mechanisms

Theorem. For every non-degenerate two-good
PURE mechanism µ there exists an
OVERALL-IMPROVING COSTLY OVERBID Y ≥ X

s.t. µ is the unique optimal mechanism for X.

OVERALL-IMPROVING: buyer profitable (ex post),
seller improving, market improving (ex post),
welfare improving (ex post, net of costs)
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Two-Good Pure Mechanisms

Theorem. For every non-degenerate two-good
PURE mechanism µ there exists an
OVERALL-IMPROVING COSTLY OVERBID Y ≥ X

s.t. µ is the unique optimal mechanism for X.

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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Up to now: PROFITABLE OVERBIDDING

INCREASES the seller’s REVENUE.
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INCREASES the seller’s REVENUE.

Can PROFITABLE OVERBIDDING

DECREASE the seller’s REVENUE?
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Up to now: PROFITABLE OVERBIDDING

INCREASES the seller’s REVENUE.

Can PROFITABLE OVERBIDDING

DECREASE the seller’s REVENUE?

If µX is MONOTONIC: NO
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Overbidding and Revenue

Up to now: PROFITABLE OVERBIDDING

INCREASES the seller’s REVENUE.

Can PROFITABLE OVERBIDDING

DECREASE the seller’s REVENUE?

If µX is MONOTONIC: NO

MONOTONIC mechanism:
s(x) ≤ s(y) for all x ≤ y

Hart & Reny 2015
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Overbidding and Revenue

Up to now: PROFITABLE OVERBIDDING

INCREASES the seller’s REVENUE.

Can PROFITABLE OVERBIDDING

DECREASE the seller’s REVENUE?

If µX is MONOTONIC: NO

If µX is NON-MONOTONIC: YES!

NON-MONOTONIC mechanism:
s(x) > s(y) for some x ≤ y

Hart & Reny 2015
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Overbidding and Revenue

Up to now: PROFITABLE OVERBIDDING

INCREASES the seller’s REVENUE

Can PROFITABLE OVERBIDDING

DECREASE the seller’s REVENUE?

If µX is MONOTONIC: NO
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Overbidding and Revenue

Up to now: PROFITABLE OVERBIDDING

INCREASES the seller’s REVENUE

Can PROFITABLE OVERBIDDING

DECREASE the seller’s REVENUE?

If µX is MONOTONIC: NO

Proposition. If Y ≥ X and there is
an optimal mechanism µX for X that
is MONOTONIC then REV(Y ) ≥ REV(X).
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Overbidding and Revenue

Up to now: PROFITABLE OVERBIDDING

INCREASES the seller’s REVENUE

Can PROFITABLE OVERBIDDING

DECREASE the seller’s REVENUE?

If µX is MONOTONIC: NO

Proposition. If Y ≥ X and there is
an optimal mechanism µX for X that
is MONOTONIC then REV(Y ) ≥ REV(X).

Pf. REV(Y ) ≥ R(µX; Y )

≥ R(µX; X) = REV(X)
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Overbidding and Revenue

Up to now: PROFITABLE OVERBIDDING

INCREASES the seller’s REVENUE

Can PROFITABLE OVERBIDDING

DECREASE the seller’s REVENUE?

If µX is MONOTONIC: NO
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Overbidding and Revenue

Up to now: PROFITABLE OVERBIDDING

INCREASES the seller’s REVENUE

Can PROFITABLE OVERBIDDING

DECREASE the seller’s REVENUE?

If µX is MONOTONIC: NO

If µX is NON-MONOTONIC: YES!
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Overbidding and Revenue

Theorem. For every two-good NON-MONOTONIC

pure mechanism µ there exists a PROFITABLE

COSTLY OVERBID Y ≥ X s.t. µ is the unique
optimal mechanism for X and the REVENUE IS

DECREASED: REV(Y ) < REV(X).
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Overbidding and Revenue

Theorem. For every two-good NON-MONOTONIC

pure mechanism µ there exists a PROFITABLE

COSTLY OVERBID Y ≥ X s.t. µ 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).
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Overbidding and Revenue

Theorem. For every two-good NON-MONOTONIC

pure mechanism µ there exists a PROFITABLE

COSTLY OVERBID Y ≥ X s.t. µ 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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Why OVER-bidding?
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General “Misbidding”

Why OVER-bidding?

UNDER-bidding may not be possible and
credible (e.g., lower bounds on valuations)
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General “Misbidding”

Why OVER-bidding?

UNDER-bidding may not be possible and
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Choice in any mechanism is the same for
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In order to get Pareto improvement and to
decrease market failures, fines / taxes the
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OMEB

Office of Market Efficiency Benefits ?
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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

Our paper: no underbidding, ex-post IR
(and even more so: ex-post profitability),
helps buyer, seller, market
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