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Which information to reveal in
the interface of AdExchange

and how does that affect
revenue and welfare ?







web
surfers




_HOME PAGEJ TODAY'S PAPER LVIDEO MOST POPULAR [ TIMES TOPICS Subscribe: Home Delivery / Digital | Welcome, wi.rpleme... | Log Out | Help
I e e M T T R a1
| | I |
: ' l]B Nkllt 01'1( @mws ' '
| | | |
| | Tuesday, July 26, 2011 Last Update: 12:36 AM ET | |
p— | - b
’ | Search | | ING s DIRECT s E | a * Subscribe to Home Delivery | New York Cloudy 70°F ‘
|
Global i i f Log In with Facebook |
iti Log In With Facebook
clobal Edition» Parties Head to AT A f Log
J0BS Showdown as Editorial: Republican Loginto see what your friends are
REAL ESTATE Oballla “Ta rns Wreckage sharing on nytimes.com.
#IT08 fas a Their latest actions push Privacy Policy | What's This?
»
avcussiriens  Of a “Crisis the nation to the brink of ) 6
By CARL HULSE and JACKIE WHAT'S POPULAR NOW K3
WORLD CALMES 39 minutes ago default.
uU.s. President Obama urged “a Brook: Congress Leads - New York: Empire
POLITICS balanced approach” that As the Old Guard takes the of Evolution
NEW YORK would include higher tax lead, President Obama has
EESILNESSK revenues as well as cuts. faltered.
A Speaker John A. Boehner - Nocera: Wells Fargo's Pass |~ Lortraits From the
TECHNOLOGY B A RS e New York City
SPORTS C 3 0 - Cohen: Breivik's Enablers Marriage Bureau
4 « » > M . .
i asking for “a blank check. . Mike Mullen: Trust With
- B Video: President Obama's ¢ China
HEALTH Address (MSNBC.com) Pool photo by Jim Watson, left; Chip Somaod etty Images B Op_Ed. Terror T/‘Jithill
President Obama and Speaker John A. Boehner ea ke Monday. 5 ;
2:{1‘NSION B poit & Comment |Read (801) resident Obama and Speaker John A. Boehner each spoke Monday
NEWS ANALYSIS MARKETS » £ 12:18 A ET
Books . s 5 2 , aqe
Movie Deativol: D Draug | ‘Unique Opportunity’ on the Debt Ceiling, Lost JAPAN CHINA UPGRADE YOUR
Movies Blocks Out BigPicture AL R Rl IS “MES EXPE“IB‘GE.
Music on Credit By JACKIE CALMES 9:53 PM ET Nikkei HangSeng Shanghai
Television Gotl G t Whatever deal Congress and President Obama devise, it 10,123.16 | 22,502.65 2,690.33 | Become a Digital Subscriber.
- Gotham: Governmen L : ST 5 +73.15 | +200.36 +1.58
eater w 0 0 c week.
Theater Can't Help? Tell That ill probably fall short of the one nearly struck last weel Rt RSO RIS [ CLICK FOR DETAILS »
STYLE to the South Bronx + FiveThirtyEight: Is Wall Street Out of Touch?11:44 PM ET Data delayed at least 15 minutes
Dining & Wine
Fashion & Style GET QUOTES My Portfolios »




ad slot

HOME PAGEJ TODAY'S PAP VIDEO [ MOST POPULAR TIMES TOPICS pe Delivery / Digital | Welcome, wi.rpleme... | Log Out | Help
e st == P e o i i s T gl g W
1 | |
' ' l]ﬁ Nﬂl‘ 01'1( mes ;
1 | | |
| | Tuesday, July 26,2011 Last Update: 12:36 AM ET | |

p— | - _—

’ | Search | | ING s DIRECT s E | a * Subscribe to Home Delivery | New York Cloudy 70°F ‘

|

Switch to . OPINION =
clobal Edition» Parties Head to 2 f Log In with Facebook

Showdown as

THE DEBT STALEMATE

JOBS Editorial: Republican Log in to see what your friends are
REAL ESTATE Oballla “Ta rns Wreckage sharing on nytimes.com.
#IT08 fas a Their latest actions push Privacy Policy | What's This?
»
accussireos  Of a “Crisis the nation to the brink of i -
By CARL HULSE and JACKIE WHAT'S POPULAR NOW K3
WORLD CALMES 39 minutes ago default.
uU.s. President Obama urged “a Brook: Congress Leads - New York: Empire
POLITICS balanced approach” that As the Old Guard takes the of Evolution
NEW YORK would include higher tax lead, President Obama has
EESILNESSK revenues as well as cuts. faltered.
e Speaker John A. Boehner - Nocera: Wells Fargo's Pass Portraits From the
TECHNOLOGY B A RS e New York City
SPORTS C s 9 - Cohen: Breivik's Enablers Marriage Bureau
4 3 » > M . .
i asking for “a blank check. . Mike Mullen: Trust With
- BX Video: President Obama's ¢ China
HEALTH Address (MSNBC.com) Pool photo by Jim Watson, left; Chip Somaod etty Images B Op_Ed. Terror T/‘Jithill
President Obama and Speaker John A. Boehner ea ke Monday. : '
2:{1‘NSION B poit & Comment |Read (801) resident Obama and Speaker John A. Boehner each spoke Monday
NEWS ANALYSIS MARKETS » A 12:18 A ET
Books . ) y % s e
Movie DealBook: ngt ].)l ama A ‘Unique Opportunity’ on the Debt Ceiling, Lost JAPAN CHINA "PME Youn
Movies Blocks Out Big Picture it 27 8 E o B
usic on Credit By JACKIE CALMES 9:53 PM ET ikei Hangseng shanghai | TINIES EXPERIENCE.
Television Gotl G t Whatever deal Congress and President Obama devise, it 10,123.16 | 22,502.65 2,690.33 | Become a Digital Subscriber.
- Gotham: Governmen an 5 S 5 +73.15 | +200.38 +1.58
A W, (0] 0 C w o
Theater Can't Help? Tell That ill probably fall short of the one nearly struck last week R B | CLICK FOR DETAILS »
STYLE to the South Bronx + FiveThirtyEight: Is Wall Street Out of Touch?11:44 PM ET Data delayed at least 15 minutes
Dining & Wine
Fashion & Style GET QUOTES My Portfolios »







sommmmes d \ - EEHEIBCHCI»(
:________.; A EXC ange EMicrosoft'

d d S lO t Advertising Exchange



fl> AdExchange

holds a second
price auction

doubleclick

. by Google
@ Microsoft

Advertising Exchange



sommmmes d \ .Egg?lealick
!_________.; A EXC ange SMicrosoft'

ad SlOt Advertising Exchange
holds a second

price auction

TIFFANY & CO. @ Store

b, b,




sommmmes d \ .Egg?lealick
!_________.; A EXC ange SMicrosoft'
ad Slot Advertising Exchange

holds a second
price auction

Their value depends who is the user behind the impression.
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Who knows what ?

« AdExchange knows who is the user j
issuing the click

 Advertisers just know the prior p



One idea: revealing all the information
» Advertiser i bids vi(J)

* Revenue = Zj p(j)max2;v;(j)



One idea: revealing all the information
» Advertiser i bids vi(J)
* Revenue = Zj p(J)max2;v;(j)

« Many problems:

 Cherry picking

« Revenue collapse

« Adverse selection

« Too much cognitive burden
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Other idea: bundling the items

« Group theitemsinsetss,...S,
* Revenue-= Zt max2; Zjest p(J)vi(j)

« [Ghosh, Nazerzadeh, Sundarajan ‘07]
[Emek, Feldman, Gamzu, Tennenholtz “11]
 strongly NP-hard to optimize revenue
 2-approximation

Integral Partitioning Problem
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Bundling the items fractionally

Signaling

« [Emek, Feldman, Gamzu, Paes Leme, Tennenholtz '12]
 [Bro Miltersen, Sheffet "12]
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 Design asignal @ which is a random variable
correlated with j

Signaling

0 € [s| andis represented by a joint
probability P(7, o)

J

P(j, o)

2. P, 0)

p(J)



Signaling

« Foruserj, the search engine samples o
according to

P(o]j) = 07

Zj’ P(j!: O-)
 Advertiser use o to update their bid

> vi(3)P(4,0)

b; = Elvi(j)|o] =

> P(j,0)
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Signaling

Expected revenue: Y P(o)max2;E[v;(j)|o]
= ), max2; Zj vi(7)P(J, o)

How big does s (size of signaling space) need to be ?

How to optimize revenue ? (max2 is not convex)
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to keep n (n-1) signals. One correspond to each
pair of advertisers (i, i,)



Signaling

Theorem: If there are n advertisers, we just need
to keep n (n-1) signals. One correspond to each
pair of advertisers (i, i,)

max Z R(0y, 4,) s-t.
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Signaling

« Theorem: The revenue-optimal signaling can be
found in polynomial time.

* Also, there is an optimal signaling scheme that
preserves %2 of the optimal social welfare.



Signaling

« Theorem: The revenue-optimal signaling can be
found in polynomial time.

* Also, there is an optimal signaling scheme that
preserves %2 of the optimal social welfare.

 |[timproves the optimal (integral) bundling up to
a factor of 2.
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Signaling in a Bayesian World

Valuations of advertiser i for user j depends on
some unknown state of the world w ~ ¢q

U; (.]a w)
Let & = supp(q)

We can find the optimal signaling scheme in
polynomialtime if £ = O(1)
 Naive extension of the full information LP
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Signaling in a Bayesian World

« |fm (number of user types) is constant, then we
can find the optimal signaling scheme in time
polynomialin k,n.

e Geometry of hyperplane arrangements

e NP-hard: n=3 and arbitrary m,k

« Open:approximability of this problem
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Bayesian case with independent values



Open Problems

Approximability in the Bayesian Case
Bayesian case with independent values

Optimal auctions with signaling



Thanks !



