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Talk outline

AExamples of expressive mechanisms

AComputational theory of expressiveness in mechanisn
ARelationship between expressiveness & efficiency
ARelationship between expressiveness & communicatic
AExample instantiation: channbhsed mechanisms

ARelated work & conclusions



What Is a mechanism?

AAnoutcome functionthat computes an (optimal) outcome (e.qg.,
allocation of items) based on the expressions of the agents

AApayment functionthat computes a payment from or to each
agent (optional)




Mechanism design desiderata

AClear incentives for participant&.g., dominant or pure
strategy Nash equilibrium)

AHigh efficiency / social welfaréor potentially revenue)
AUsability (e.g., eliminate time struggling w/ interface)
ANo subsidies necessafie., budget balanced)

Alncentivize participation(i.e.,individual rationality)



Broad trend toward expressiveness



Electronic mechanisms are becomir
more expressive
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A Expressiveness forms for bidders:

A Flexible forms of package bids A Discount schedules
A Side constraints, e.g., capacity constraifisMulti-attribute bids
A Rich forms of conditional discounts A Freeform expression of alternates

A Expressiveness forms for bid taker(s):

A Side constraints
A Multi-attribute preferences
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FATrrTincreases expressiveness of privacy control (20

& Privacy » Profile

Contact Information |

Control who can see your profile and related information.

Profile

Basic Info

Personal Info

Status Updates

Photos Tagged of You

Videos Tagged of You

Friends
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Only Friends
Only Friends
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Custom

A Only Friends
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An Open Letter from Mark Zuckerberg:
by Mark Zuckerberg Friday, September &, 2006 at 5:48am
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Airlines charge extra for baggage, food & choice seats (2(

Checked baggage

Checked Under 50 51-70 1bs/23-32 kg T1-100 Ibs/32-45 Ko Over 100
bags Ibs/23 kg (includes $50 weight fee) (includes $100 weight fee) Ibs/45 kg
First bag §15* H65* 5115* Mot accepted
Second bag $25* §75* $125* Mot accepted
Eggd'”i”th 5100 5150 5200 Nat accepted

Lunch/Dinner

-
Chef Salad $7 o (:f& ?‘ :
W= S & . o ¢ .
Crisp Romaine lettuce served with smoked turkey and Fi Q{’iu i w U 5 .!"'!LI RWHYS
turkey-ham, cubed cheddar and swiss cheeses, chopped ‘-..,4%;‘"" c
hardboiled egg and ripe cherry tomatoes, served with a side of \"5,\ (‘"11 - £ HD"EE
Ranch dressing and a chocolate chip cookie. *‘:
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A More expressiveness requiresore
communication[Nisan & Segal 06]

A More expressive mechanisms arere

complexto run[Rothkopfet. al. 98]
[Sandholm02] [Martin et. al. 08]

A More expressiveness can make

mechanism$arder to use*[Schwartz
04] [Sadehet. al. 08]
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Overall research approach

1.Develop anew theoryof expressiveness S =5
. p . y p ?‘@/"1’{’/02
IN mechanisms

2.Developmodels and algorithmso
estimate the impact of different
expressiveness alternatives

3. Study efficiency andsabillity tradeoffs



What makes a mechanism expressi\
A straw man notion

ltem bid auction Combinatorial auctior

DimensionA 2 DimensionA3
expression space expression space



What makes a mechanism expressi\

Prop:Dimensionality of expression space does not suffice

Proof intuition [based on work of Georg Cantor, 1§90

DimensionA3 DimensionAl
expression space -------° expression space



A computational theory of
expressiveness

[BenischSadeh & Sandholm AAAI 2008]



Our notion: Expressive mechanism
allow agents morempacton outcome

|y | Jrepgaii<aimeasure of the outcomes it can
choose between by altering only its own expression




Uncertainty introduces the need for greater impac
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A10 outcome pairs but only 9 regions
Aln this example thémpact vector>,COl Yy QU 0 S






