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Talk outline

ÅExamples of expressive mechanisms

ÅComputational theory of expressiveness in mechanisms

ÅRelationship between expressiveness & efficiency

ÅRelationship between expressiveness & communication

ÅExample instantiation: channel-based mechanisms

ÅRelated work & conclusions
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What is a mechanism?
ÅAn outcome functionthat computes an (optimal) outcome (e.g., 

allocation of items) based on the expressions of the agents
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ÅA payment functionthat computes a payment from or to each 
agent (optional)
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$7 $6
3



Mechanism design desiderata

ÅClear incentives for participants (e.g., dominant or pure 
strategy Nash equilibrium)

ÅHigh efficiency / social welfare (or potentially revenue)

ÅUsability(e.g., eliminate time struggling w/ interface)

ÅNo subsidies necessary (i.e., budget balanced)

ÅIncentivize participation (i.e.,individual rationality)
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Broad trend toward expressiveness
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Electronic mechanisms are becoming 
more expressive

ÅDŜƴŜǊŀƭƛȊŜŘ ŎƻƳōƛƴŀǘƻǊƛŀƭ ŀǳŎǘƛƻƴǎ όŀƪŀΦΣ ά9ȄǇǊŜǎǎƛǾŜ 
/ƻƳƳŜǊŎŜέύ ŀǇǇƭƛŜŘ ǘƻ ǎƻǳǊŎƛƴƎ όнллм-) [Sandholm07]

ÅDiscount schedules
ÅMulti-attribute bids
ÅFree-form expression of alternates

ÅFlexible forms of package bids
ÅSide constraints, e.g., capacity constraints
ÅRich forms of conditional discounts

ÅExpressiveness forms for bidders:

ÅExpressiveness forms for bid taker(s):

ÅSide constraints
ÅMulti-attribute preferences
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ƛƴǘǊƻŘǳŎŜǎ άbŀƳŜ ¸ƻǳǊ hǿƴ tǊƛŎŜέ όмффуύ
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Amazon.c& New Egg o  offer bundles of items (ca. 2000)
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Facebookincreases expressiveness of privacy control (2006)

άΧǿŜ ŘƛŘ ŀ ōŀŘ Ƨƻō ƻŦ ŜȄǇƭŀƛƴƛƴƎ ǿƘŀǘ 
the new features were and an even 
worse job of giving you control of 

ǘƘŜƳΧΦ ¢Ƙƛǎ ƛǎ ǘƘŜ ǎŀƳŜ ǊŜŀǎƻƴ we 
have built extensive 
privacy settings τto give 
you even more controlover 

ǿƘƻ ȅƻǳ ǎƘŀǊŜ ȅƻǳǊ ƛƴŦƻǊƳŀǘƛƻƴ ǿƛǘƘΦέ 
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CD+Tunesadds option for users to rent movies (2007)
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Airlines charge extra for baggage, food & choice seats (2008)
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.ǳǘ ŜȄǇǊŜǎǎƛǾŜƴŜǎǎ ƛǎ ƴƻǘ ŦǊŜŜΧ

ÅMore expressiveness requires more 
communication [Nisan & Segal 06]

ÅMore expressive mechanisms are more 
complex to run [Rothkopfet. al. 98]

[Sandholm02] [Martin et. al. 08]

ÅMore expressiveness can make 
mechanisms harder to use*[Schwartz 

04] [Sadehet. al. 08]

* Lǘ Ŏŀƴ ŀƭǎƻ ǊŜƳƻǾŜ άǎƘƻŜ-ƘƻǊƴƛƴƎέ ōǳǊŘŜƴ
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Overall research approach
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1.Develop a new theoryof expressiveness 
in mechanisms

2.Develop models and algorithms to 
estimate the impact of different 
expressiveness alternatives

3.Study efficiency and usability tradeoffs

1
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What makes a mechanism expressive?
A straw man notion

$5 $2

Dimension Á2

expression space

Item bid auction
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Dimension Á3

expression space

Combinatorial auction
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What makes a mechanism expressive?

Prop: Dimensionality of expression space does not suffice

Dimension Á1

expression space

a b

Mapping

Proof intuition [based on work of Georg Cantor, 1890] :

Dimension Á3

expression space
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A computational theory of 
expressiveness

[Benisch, Sadeh, & Sandholm,  AAAI 2008]
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Our notion: Expressive mechanisms 
allow agents more impact on outcome

!ƴ ŀƎŜƴǘΩǎ impactis a measure of the outcomes it can 
choose between by altering only its own expression

$X

$Y

$6

$4
A
B D

C
$X $Y $6$4

17



Uncertainty introduces the need for greater impact
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Å10 outcome pairs but only 9 regions
ÅIn this example the impact vector B,CŎŀƴΩǘ ōŜ ŜȄǇǊŜǎǎŜŘ
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