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Trading Agent Resear

¥ Goalto develop techniques for the effective design and analys
trading agents

¥ both specibc solutions to particular trading problems and
general principles to guide the development of trading agen

¥ Challengemarkets are multiagent environments where an ager
performance depends on other agentsO behavior

¥ natural approach is for separate institutions/researchers to
develop agents to participate in a common market environmn
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Trading Agent Resear

¥ Goalto develop techniques for the effective design and analys
trading agents

¥ both specibc solutions to particular trading problems and
general principles to guide the development of trading agen

¥ Challengemarkets are multiagent environments where an ager
performance depends on other agentsO behavior

¥ natural approach is for separate institutions/researchers to
develop agents to participate in a common market environmn

Since 2000, teams frotdS, UK, Sweden, Greece, Turkey, Croatia, Hong KAnogtralia, Israel, ..
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TAC Games
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2.9 TAC Goals

o~

Stylized Models TAC Real World

DonOt usually capture DonOt want Pnancial
real-world complexity risk and market noise
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TAC Goals

Stylized Models TAC Real World
DonOt usually capture DonOt want bnancial
real-world complexity risk and market noise

¥ 6-8 agents compete In each game
¥ Simulate many games with different market conditions
¥ Agent with highest average probt wins

¥ Experiments are replicable
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TAC AA

Search Acmeces Sawen

View customizasons

Web + Show optons Results 1 - 10 of about 1,760,000,000 for TV [defintan]. (0.23 seconds)

Hulu - Watch your faverites, Anytime, For free, 10 visits - Feb

Hulucom is a free online video service that oMers hit TV shows including
Family Guy, 30 Rock, and the Dally Show with Jon Stewant, efc

WWW nuly .com

TV Guide, TV Listings. Online Videos, Entertainment News
and ..

Find local TV listngs, read the latest TV show scoops, celebrity gossip and
movie reviews and blog about your favorite TV shows, movies and
celedrites.

waw vguide.com

TV Listings - Find Local TV Shows and Movie Schedules
- Listings ...

Nip'Tuck Comes o an End « Criminal Minds' Gubler Makes
Directorial Debut - Get Your Oscars Fashion Fix on TV Guide
Network ..

www tvguice comiistings/ -

TV.com - Free Full Episodes & Clips, Show Info and TV
Listings Guide

Mar 3, 2010 ... The best source for free videos, show and episcde info, TV
kstngs guide, cast lists, TV gossip, and entertainmeant news

Shows - Browse Al - Episode Guide - NCIS

WWW tv comy

Tuesday, July 24, 12

Sponsored Links

Google TV Ads

Google TV Ads Helps You Buy, Sell,
Measure & Deliver Your Advertsing!
www Google com/TVads

Ty
Shop The Latest TVs At Best Buy
Buy Online & Pick Up In-Store

www BestBuy com

Cheap TV Prices

LCD, Plasma, HDTV and Projection!
Many Sizes for Sale. Reviews, Too
waw NexTag.com/TVs

TV at Amazon
Low Prices on TV
Free 2-Day Shipping wiAmazon Prime!

waw Amazen comMDTVs-Video-Audio

Top 10 Bestselling TVs
Bestselling TVs at Low Prices
Compare Great Offers & Save Big
deals. lcdTVprices.nel

Rhode island

Trading Agent Competition

Ad Auctions
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TAC-AA Game Flow

Advertisers bid
on keywords,

/ select ad types \
and budgets
Daily Cycle
(60 days)

AdvertiserOs goal: Maximize probts
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How do users

place queries
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User Query Model

"

~

Searching Users Generic
Search

Semi-
4 |nfo Search Targeted Transacted
Search

Not

Searching

Targeted
Search
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Cascade Model

Advertiser

Ad Type

Generic

A)k?, Convert?, Continue?

Tuesday, July 24, 12

Event Pr(Event)
Click advertiser quality, ad type
user state, capacity, compone
Convert specialty
Continue user state

15



Cascade Model

Advertiser

Ad Type

Generic

®

AAc:k’?N , Convert?N, Continue?




Cascade Model

S
Slot |Advertiserl Ad Type @

Generic




Cascade Model

Advertiser

Ad Type

Generic

-3

Click?, Convert?, Continue?




Cascade Model

Advertiser

Ad Type

Generic

@

Click?yY, Convert?, Continue?




Cascade Model

Slot |Advertiser] Ad Type

Generic

ML | fwwn wdmatt 0o 1eerch (searth - g dohesch guery« Pt DScreer O Tviladnd « 222220 TV loreer

"TLIOMNEER-
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Cascade Model

Slot | Advertiser

Ad Type

Generic

"TLIOMNEER-

Tuesday, July 24, 12

ML | fwwn wdmatt 0o 1eerch (searth - g dohesch guery« Pt DScreer O Tviladnd « 222220 TV loreer
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Cascade Model

Advertiser

Ad Type

Generic

Tuesday, July 24, 12

N\

) (S

@Q

Click?, Convert?, Continue?

...until a conversion or no more agds

21
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Advertiser

Bid

Quality

Score

Slot

CPC

$1
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Relevance Click

Through

Rate

Advertiser

Bid

Score

Slot

CPC

$1
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Relevance

Advertiser

Click
Through

Rate

Slot

CPC
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Relevance

Advertiser

Click
Through

Rate

CPC
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Relevance Click

Through

Rate

Advertiser

Minimum bid to
retain slot

- Score

CPC
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Relevance Click

Through
Rate

Advertiser

Minimum bid to
retain slot

CPC

$3 3 9 2 |(8/3) = $2.67
$2 6 12 1 |(9/6) = $1.5C
$1 8 8 3

28
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Relevance Click

Through
Rate

Advertiser

Minimum bid to
retain slot

CPC

$3 3 9 2 |(8/3) = $2.67
$2 6 12 1 |(9/6) = $1.5C
$1 8 8 3 |(4/8) = $0.5C
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Relevance

Advertiser

Through

Minimum bid to
retain slot

CPC

$4 4 X X

$3 9 2 |(8/3) = $2.67
$2 12 1 [(9/6) = $1.5C
$1 8 3 |(4/8) = $0.5C
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Relevance = o Minimum bid to

Through

ke retain slot

Slot CPC

Advertiser

$4 1 4 X X
$3 3 9 2 |(8/3) = $2.67
$2 6 12 1 |(9/6) = $1.5C

$1 8 8 3 |(4/8) = $0.5C
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Components

>0.3
T
2 I
'S o 0.2
) S
0
@®© o 0.1/ = Max Cap = 300
OB 2 7| —Max Cap = 450
3 . — Max Cap = 600
0 200 400 600 800 1000

Capacity Used in Window
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Ad Types

G()ugle o

Genenc Ad B(ie Savings at Walmart

Targeted Ad

s N Advanced Search
.SearCh. Preferences

Sponsored Links

e Best Deals on Name Brand
Electronics at Unbeatable Prices.
Walmart.com

Flat Screen T elevision
Extra 10% Off Sony HDTVs jover 40"
Use Coupon Code: SONYLCD at Sears.

www.SEARS.com

Sem |-Targ Eted AdIKAM Appliances & TV's

Generic Ad

VISIt our SHOWrooms or our site!
Sales, Service & Delivery
www.kamonline.com

Providence, RI-New Bedford, MA

Target.com: Official Site
Find Great Savings Online.
Shop Target.com.

www. Target.com

35



Query & Sales Report:
Quély

Advertiser Ad Type

Average| Average
Slot CPC

Impressiony Clicks | Conversions

Generic
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Advertiser Decisions

Private Information

Manufacturer Specialization ~ |
Component Specialization For this query type:

Distribution Capacity gidd t
udge

¥Ad type

: Overall budget
Daily Reports )

Query Reports

Sales Reports

37



Outsourcing Creativity

Tournament
Structure

[Semibnal

~

[Semibnal

~

Qualibers | Qualibers

Tuesday, July 24, 12

TAC 2009 Finals

Agent Afbliation

TacTex U Texas @ Austin 79.9
AstonTAC Aston U 76.3
Schlemazl Brown U 754
QuakTAC U Penn 74.5
DNAgents U Wash @ Tacoma 71.8
EPFLAgent EPFL 71.7
MetroClick City U of New York 70.6
UMTac09 U Macau 66.9

38
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Game Server

| : o
TacTex . Estimation and | : R .
: Prediction : pumizan :
[ [

. ~total impressions ! User i —predicted users in each state Multi-da '
Position | odel , . S timize\: |
I o > —bid ranks : I —predicted bids I P :
'::‘: r;::::::m Analyzer ~impression ranges - ‘ : —predicted impressions ' Single-day |

— y, . s - —_nredicote . - | - -
: Advertiser : predicted ads > | | Optlmlzer :
~p  Model . : ,
T ' ! : Query '
Feos pancack | P t | I —parameter estimates ! l
I arameiter ! z g > : Ana|yzer |
| ’ MOdEl | 1 |
: . !
~clicks : ! I ,

----------- 4 1
. > I
~conversions e e e e e e e e m— -
- -

- TacTex’s daily bids, ads, and spending limits for all queries

Pardoe, Chakraborty, & Stone
University of Texas at Austin
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PREDICT OPTIMIZE:
! l.e., make
market prices .
decisions
PRl A . 3 !
Ta CTeX i Estimation and | : ObiiEatiEn !
' Prediction | ot :
. | I
- ~total impressions I r 1 —predicted users in each state Multi- ,
Position : o n;j::m e : Out:midzae‘:' '
—impressions = = oA ramks : ¢ [Rmiciedbice : £ :
g posions. | NYZOT | | mpressioncanges . | g impressions. | | | Single-day | | .
" | Advertiser| ;P : ol Optimizer :
: - Model ! ! [ l I
| |
T . ' l : Query :
—cost per click o o Parameter I —parameter estimates ! :
: Model ' > Analyzer '
. | 1
~clicks : I | :
Y [ v g — 4 1
f > I
~Conversions e e e e e e ————
-

Pardoe, Chakraborty, & Stone
University of Texas at Austin
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PREDICT OPTIMIZE:
! l.e., make
market prices .
decisions
R S A A . 3 =il
TaCTeX i Estimation and | : Oblimzation !
' Prediction 1 | porieate :
_ [ |
- ~total impressions I r 1 —predicted users in each state Multi-da :
Position : 5> I\;J::el P : out:midzeyr '
impressions = Anal pisaireey : ¢ [pndiciad ide : p :
—impression: o e | | _predicted impressions i
o posions | TOOVIRY | cionmen 1y vertiver] | | pedteiate 1 | | Sindleday | |,
| vertiser| | - > ! Optimizer :
"» | Model : ' M | |
I |
T . ' l : Query :
—cost per click - Parameter I —parameter estimates ! :
| : > Analyzer
! p | Model ! . '
~clicks : I | :
Y [ v g — 4 1
| > !
~Conversions e e e e e e ————
-

Pardoe, Chakraborty, & Stone
University of Texas at Austin
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W\O

Adaptive bidding based on

3ev
wort

overall target capacit@*

If todayOs sales are to
high, reduce tomorrowQO
sales by decreasing bids.

Tuesday, July 24, 12

25

N

EPFLAgent

C C* Cq

0 -

Rev/Conv
Cost/Conv

'S i 3 ! A . A i .
100 200 300 450 500 5600 700 ° 800

Capacity

Cigler & Mirza, EPFL
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Tau

Distribute target capacity using regret minimization

Tuesday, July 24, 12

e vg 1
t+1 _—
Cq = N Ct+1
q
q e

Alm:Robust Agent

Mviodeler

M stimator

¥Optimizer

Schain, Hertz, & Mansour
Tel-Aviv University
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ooy QuakTac

wort
(and later Mertacor)
. ¥ Game-theoretic agent
Zj | ¥ Bids! v.! < 1,vis value/click
:Zj | ¥ Finds! using best-reply dynamic
. ¥ Restricted strategy space

01 ¢
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
Symmetric Profile (s)

¥ Initialized at truth-telling

1

Vorobeychik, University of Pennsylvania
Mitkas & Simeonidis, Aristotle University of Thessaloniki
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Schlemazl

<
Schlemazl User Model

Estimation

l

Parameter

/ Estimation \
Summary l
Disaggregator /
A T Budget

Estimation

T

Bid
Estimation

Optimization

I n pUt: Daily Summaries Bids, Budgets, Ad Types OUtp ut:
Daily Summaries Bids, Budgets, Ad

Server -

~—
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Schlemazl

( )

SChIemaZI User Model

PREDICT Estimation | WY [V4 =

market l l.e., make

prices decisions
Parameter
Estimation

- /
Dis:grgrrgzg[or l Optimization
A T Budget /
Estimation
Bid
Estimation
Input: Daily Summaries g > Bids, Budgets, Ad Types OUtp ut:
Daily Summaries Bids, Budgets, Ad
Server -
ﬁ
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Which prediction
method is best?

Input:

Daily Summaries

Tuesday, July 24, 12

Schlemaz

xS}Nemazl

User Model
PREDICT Estimation | We)-R4]V[V4=F
market l l.e., make
prices decisions
Parameter
/ Estimation
Dis?:grgrrgzg[or l Optimization
A \ Budget /
Estimation
Bid
Estimation
Daily Summaries Bids, Budgets, Ad Types
4 )
Server -
ﬁ

Which optimization
routine is best?

/

Output:
Bids, Budgets, Ad

43



Prediction
Challenge

Schlemaz

xS}Nemazl

PREDICT

Input:
Daily Summaries

Tuesday, July 24, 12

User Model
Estimation

OPTIMIZE:

market l l.e., make
prices decisions
Parameter
/ Estimation
Dis?:grgrrgzg[or l Optimization
A \ Budget /
Estimation
Bid
Estimation
Daily Summaries Bids, Budgets, Ad Types
4 )
Server -
ﬁ

/

Optimization

Challenge

Output:
Bids, Budgets, Ad
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Peaetion ) Schlemazl

E}Nsmazl

User Model
Estimation

l

Parameter
Estimation

Summary
Disaggregator

A

Estimation

T

Bid
Estimation

Daily Summaries

Server

-
Budget /

Optimization

Bids, Budgets, Ad Types

./

Tuesday, July 24, 12
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Prediction
Challenge

Schlemazl

\E}Nsmazl

Summary
Disaggregator

A

-

User Model
Estimation

Parameter
Estimation

.
Budget /

Optimization

Estimation
Bid
Estimation
Daily Summaries " - Bids, Budgets, Ad Types

|

10 59 e Server
1.88888889

—‘

Tuesday, July 24, 12

44



Peaetion ) Schlemazl

N N
4 ) SC maZI User Model
Estimation

l

Parameter
Estimation

l T

Summary

Optimization

Disaggregator
A Budget /
Estimation
Bid
Estimation
Daily Summaries Bids, Budgets, Ad Types
| e \
/ -
10 59 Iz Server -
1.88888889
N —
VA Aggregation Bias in Sponsored Search Data
\ N= Y, Abhishek, Hosanagar, & Fader

Tuesday, July 24, 12



Upside-down Waterfall
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Upside-down Waterfall
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Upside-down Waterfall
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Upside-down Waterfall

1.0 N=7
2.0 N=5
2.2 N = 10
1.4666666 0 N = 20 1
1.8888333@ N = 25
2
v
(@)
N O
4
5

5 / 10 20 25

_ Impressiong=——mmm—m—m—m—>
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Upside-down Waterfall
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Upside-down Waterfall
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Heuristic Search

1666666 N = 20

.8888888

Impressions Priors

-

0
0
2
A
3

Slots

5 / 10 20 25
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1.0
2.2

1.4666666@ N

1.8888888

Impressions Priors

Heuristic Search

Tuesday, July 24, 12

Evaluate Waterfall

arg II%?ZX 1;[ Pr(7, = Z I models)

5 [ 10 20 25



Prediction Challenge

GOAL:to compare the performance of prediction method
without running too many expensive game experiment:

¥ Run a few real games and log all agentsO decisions and game outcomes

¥ Pick a candidate prediction method to substitute for the one used by one of
original agents

¥ Send the candidate all the information the original agent received
¥ Compare the candidateOs predictions with the outcome recorded in the I

¥ Repeat using all game logs and all agents, for all candidate prediction methc

52
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Prediction Challenge

e(jn) e(T;) e(T)
crocodileagent 24 38 49
TacTex 32 79 163 Participates in many auctions; drops out early.
tau 10 21 30
MetroClick 24 41 53
Schlemazl 19 37 43
McCon 24 46 82
Mertacor 32 65 2 Participates in few auctions; stays in until end.
FO Fl F2
NI %N %X0 %10 %Imp | AN %X.0 %1.0 %Imp | AN %X.0 %1.0 %Imp
Nanda AA | 12675 | 0 12 12 76 | 20 20 18 79 | 80 13 8 90
crocodileagent | 25451 2 9 9 93 9 3 1 95 89 L 9 67
TacTex 33686 | 4 88 48 17| 27 89 30 13 | 69 71 12 26
tau | 19205 | 0 21 93 93 46 79 94 91 32
MetroClick | 14363 | 1 11 1 70 | 11 13 6 77 | 88 15 6 7
Schlemazl = 14821 | 0 0 0 67| 9 27 18 66 91 16 9 72
McCon | 29810 | 4 58 49 68 | 28 27 22 67 68 22 14 58
Mertacor | 8449 | 2 38 38 100 | 19 12 11 100 80 12 7 98

Prediction error depends on agentOs decisions.
CanOt look at predictions In isolation.

Tuesday, July 24, 12




Future Work

¥ Measure error
propagation

¥ Measure impact on
the bottom line

"
Schlemazl

mmmmm

Estimation

aaaaaaaaa
Estimation

Estimatio

Estimation

mari Bids, B ets, A
4
Server \4—




Optimization
SCh Ie m a.Z Challenge
(Schlemazl Usor Model /

Estimation

l

Parameter

/ Estimation

Dig:grgrrgzraytor Optimization
A T Budget
Estimation
Bid
Estimation
InpUt: Daily Summaries . > Bids, Budgets, Ad Types OUtp ut:
Daily Summaries Bids, Budgets, Ad
Server <
=
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Model-heavy optimizatic

leqg,?]qg

90,20
89,18
60,10
20,4

4 2 ; )

How many sales dqg ...and how much
we anticipate? probt?
\ ) \- /

56
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Model-heavy optimizatic

S — 90,20 in.. 195,19 e 67,18

R e 89,18 T —— 89,18 T —— 65,13

i e | 60,10 i s | 60,10 Yo eV s 60,10

ST 20,4 =TT 20,4 S 20,4

S flOé‘ sesmere—— | 10,3 seamema—— | 10,3
4 )
How many sales dq ...and how much

we anticipate? probt?

\ ) \- /

Vgs = IgPrClick 4s(PrConvqUSP;! CPCys)
Wgs = I¢qPTrClick gsPrConvy

Models give us these value:

56
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Model-heavy optimizatic

S———— 90,20 Sa——p—— 05,19 e | 67,18
pirnmesmmeme [ 00 10 pensescmmamens. | 30 10 S 65,13
e e —esa| 60,10 rim rscimsamasonn | 50,10 rize e | 60,10
B ] By e
S | (10,3 S teesmsa— [ 10,3 S tmmmmmmnrr [ 10,3
4 ) .
How many-sales dd _andhowmuch|| VWhat bids should we placb
we Snitipoit? oS given this information?
\ J - J

1qPrClick 4s(PrConvqUSP, ! CPCgs)
1qP rClick 4sP rConvy

Models give us these valueg¢ ©

56
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I\/Iodel-heav

495,19

[

How many sales
we anticipate?

\_

dqg

J -

propt?

...and how much

optimizatic

>

80 o0n

- [67.18

89,18 e omeimmmemene [“GE 773
60,10 | 60,10
20,4 EEEEEEE 50,4
10,3 Sees=———[ 10,3

J

What bids should we placb

given this information?

Models give us these value:
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Vgs = I1gqPrClick qs(PrConvqUSP;! CP Cgs)
Wgs = I¢qPTrClick gsPrConvy

56



I\/Iodel-heav

Penalized

89,18

[
How many sales
we anticipate?

\

dqg

J -

propt?

...and how much

60,10

20,4

10,3

0 000

optimizatic

- [67.18

65,13

60,10

20,4

10,3

J

What bids should we placb

given this information?

Models give us these value:
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IqP rClick gs(PrConvqUSP;! CPCgs)
1qP rClick 4sP rConvy
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Eqguimarginal Principl

H.H. Gossen

If a man Is free to choose among several pleasures but has not time
afford them all to their full extent, then in order to maximize the sum o
his pleasures he must engage in them all to at least some extent bef
enjoying the largest one fully, so that the amount of each pleasure is t
same at the moment when it is stopped; and this howevedént the
absolute magnitude of the various pleasures may be.

57
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Eqguimarginal Principl

H.H. Gossen

If a man Is free to choose among several pleasures but has not time

afford them all to their full extent, then in order to maximize the sum o
his pleasures he must engage in them all to at least some extent bef
enjoying the largest one fully, so that the amount of each pleasure is t

same at the moment when it is stopped; and this howevedént the
absolute magnitude of the various pleasures may be.

Penalized ) _-

Tuesday, July 24, 12 57

Aim:Equate marginal
ROI across queries
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Model-heavy light optimizatic

wq§7 Uqg

90,20

89,18

60,10

20,4

/

How many sales
we anticipate?

-

dqg

J

' pm—— ’10,3

\_

...and how much

propt?

\

J
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I\/IM uwlues.

58

Model-heavy algorithms
equate marginal RO
using heavy-duty models

Model light algorithms
eguate someroxy of
marginal ROl using less
Information, such as RO

58



EquateROI

If todayOs sales are too higl;,
reduce tomorrowQOs sales b

increasing target ROI, ROI = Oprobt per sale(i)
thereby decreasing bids.

Input: sales, targetROI | targetSales
Output: Vg, bid, rev,(sq) — costy(sq)

if sales > targetSales then ROI,(sq) = salesy(s,)
3 St;zrgetI{OI = targetROI(d) x INC_ROI o CPC, (5. mumClicks, (s,
— y — i
targetROI = targetROI(d) / INC_ROI salesq(sq)
1
for all g do _ USP, — CPC,(s,)

CPC, = (USP, — targetROI) * PrConv,
bidy = cpc2bid(CPCy)

PrConuy,

Borgs, et al. 2007
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Optimization Challeng

GOAL:to compare the performance of optimization routine
without running too many expensive game experiment:

¥ Run a few real games and log all agentsO decisions and game outcomes

¥ Pick a candidate optimization routine to substitute for the one used by one C
original agents

¥ Send the candidate all the information the original agent received
¥ Re-simulate game with candidateOs decisions and all other agentsO dec

¥ Repeat using all game logs and all agents, for all candidate optimization rou

60
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Optimization Challenge

ClickPr ConvPr Salesin C! Salesin M OverCap

DynamicMCKP| 75.93 2.49 0.46 0.21 0.17 0.41 0.85 1.38
HybridMCKP 75.85 2.42 0.48 0.22 0.17 0.40 0.86 1.40
ExhaustiveMCK| 75.01 2.70 0.42 0.20 0.14 0.41 0.78 1.45
EquateROI 73.47 2.33 0.48 0.20 0.14 0.38 0.86 1.40

Optimization routines that equate ROI are
competitive with those that equate marginal ROI

Tuesday, July 24, 12
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TAC AA Game Experimen

Agent Setl Set 2 . : :
TacTex | 80.76 | 7986 Optimization algorithms
HybridMCKP | 77.83 that equate marginal ROI
EquateROI 75.67 are competitive with those
astonTAC 76.30 | 75.32 that equate ROI.
munsey 7341 | 72.40
epRagent | 72.43 | 73.05 Opponent scores and
QuakTAC | 70.61 | 70.53 rankings are similar,
MetroClick 70.15 | 68.73 regardless of our agent.
mertacor 68.31 | 68.08

Scores in thousands

62
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Model Accuracy

Performance under varying model accuracy

75

¥ As model accuracy degrades:

~J
(=

¥ performance of model-light
algorithms iIs unchanged

(o)}
(&)

~—t—= MCKP + ClickPr Error
~— MCKP + CPC Error

e quatortO ¥ model-light algorithms
eventually perform better
than model-heavy ones

(o)
o

Average Final Profit (in Thousands)
(o))
()

o
=

¥ ClickPr accuracy appears to be
0 0.05 0.1 015 02 0.25 0.3 more important than CPC

Noise Added
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JACK

JAVA Auction ConbPguration Kit

2 .|
!
- B =
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What i1s JACK ?

Auction Types

Value Structure

V(gll 1"): 'lg;_l+'29|22+ +Ing;]n

Contract | Vvalue|45|33]28]17]10]
Goodl: (3,5) Tme 1 2 3 4 5
Good2:(10, 20)
Goods3: (6, 15)

65

Auction Structure
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Running an Auction




Running an Auction




Running an Auction

— \ |
=l JACK
i




Running an Auction




Running an Auction

Files




Running an Auction

Files




Running an Auction




Running an Auction




Running an Auction

Files




Running an Auction

Files




Running an Auction

Files

Log Results



¥ Simple Auctions
¥ 1st Price
¥ 2nd Price
¥ Ascending

¥ Descending

Tuesday, July 24, 12

Auctions

1st

Ascen.

68

2nd

Descen.

68



Auctions

¥ Simple Auctions
¥ 1st Price
¥ 2nd Price
¥ Ascending
¥ Descending
¥ Compound Auctions
¥ Sequential

¥ Simultaneous

Tuesday, July 24, 12

H

Sequential

Desce

Simultaneous

69
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Valuation Structure

¥ Additive acfa, o] e[, ]

V(g !,")=11git + Lagp? + ...+ gy

| # of Goods Value 45/33,23)1 /)10,
¥SChedUI|ng* minValue, maxValue Time .1 x c VN

minNeeded, maxNeeded

|
Good: MIN#, Max#, S—
l minValue, maxValue |Js Contracti Contract

GGcGoodli(I Contract P

¥ Contracts

20)
15)

GqGo0d2:{Good1: (3, 5)

—1 |Goo0d3: Good2:(10, 20)

Good: (#, VaIUE) — Good3: (6, 15)

70
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Dutch Flower Auctions

¥ We used JACK to model a
simplification of the DFA

¥ Simultaneous and
iIndependently sequential
descending auctions

¥ The next TAC Game?

71
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PREDICT OPTIMIZE:

| Summary |
prices decisions

¥Two-phased agent architecture lends itself to two
complementary testing frameworks

¥ Prediction challenge
¥ Optimization challenge

¥ But itOs not quite so simple ...

¥ Decisions impact model accuracy
¥ Model accuracy impacts optimization quality
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Outline

¥ Agents for OsimpleO interdependent markets
¥ Simultaneous & Sequential

¥Agents for more complex interdependent marke
¥ Simulated market$AC games
¥ Real-world marketQuibids

¥ Empirical game-theoretic analysis (EGTA),
predict equilibrium outcomes in these markets

73
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