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Overview

= Introduction
« Ad targeting and current methods
« Targeting with ADWIZ

. The ADWIZ System

« Architecture and basic interaction
» The learning process
« Experimental results

= Conclusions
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Ad Targeting

= Goal

 Show advertisement only to desired
target audience

= Means

 Dynamically select different ad for
each Web site visitor

» Targeting Parameters (Examples)
« Browser, OS, time of day, country

1.1 Ad Targeti
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Manual Ad Targeting

= Method

« Manually define targeting parameters
for each ad

= Advantages
» Reaches only desired target audience

= Predictable (How many ads will be
shown?)

» Disadvantages
« Laborious to setup and maintain

1.1 Ad Targeti
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Automated Ad Targeting

= Method
= Neural network learns user interests

= Advantages
« Fully automated

» Disadvantages
« User tracking violates privacy

» Unable to predict number of times an
ad is shown (contract constraints)

1.1 Ad Targeti
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Targeting with ADWIZ

= Automated Targeting

« based on search keywords or page
URI

= Respects User Privacy
» No user tracking necessary

= Handles Contract Constraints

« Supports minimum number of
displays and other constraints
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Basic Interaction

2 Microsoft Internet Explorer

JEiIe Edt ew Favortes Iooks  Help

e S R A e B e B B(SE R

Back Furverd! Slop Refresh  Home Search Faworites  History Mail Print Ry Excite

NETPLAZA

[ear

SEEECERNEF-0-FTT, SU s 2T 2EBFETLET. Top20tF 1 B~
— : FEonfks-—D0—FTT, PV 2T 25 BRFTLET. Top202 -1

@aUEA—% AR —Fy b eREMH - CUER (rvanz. oW & - oy ==
n= PPy yIbRoy #oFrain BE-BFHE 2vta—% RAME (Gareerpl) J;IE M JI:ELEL i: =
N EHE' E — gﬂ 52. E HEE Eﬁ
6@k - vy OATAF
JvFa—% BE LauruHE— L FHAE EEW g £—8 TS b
@2HR—Y Rt —- LV e— Fam
Hoh— BE Jo7 B HRTT - Bk L WAEE SR AL Sk
67—k GIVE—FA AL
EXE FAFL-F-—T4AF %@ BEl . BELN-FAFL FAFL-T—F12F .
& FETER - R (£l eyl -#H=
Lie-itg User searches
- N n n
o BB - WARH for "car

BETELT HRf MER Ae Al -AE

GfEA - Bff~—% (Personalkingdon?
HEL BEWT ZYUFY. BuFy FEF

Last Update:1998/11/9 1853 136314

PN ytscop R
v | ittt | v gt 2 | Keyword-Based Ad Customization

CYBER PLAZA || BIGLOBE for Business || Personal Kingdem || BIGLOBE
Copyright{C) MWEC Corporation 1995, 1998 =
y MEC 080 nnA BUGLARE ma o mcamneb e o WEF Cormnentinn o inmoe mnd rthes |_»r'
v

[ [ ntemet

2.2 Basic Interact

NEC Corporation 8




Basic Interaction

7} Microsoft Internet Explorer

File Edt View Favortes Tools Help

R S | il i RS e
Back Eorverd Stop Refresh Home Search  Favortes  History Mail Prirt My Excite:
SMOOTH™
| ROAD
“ =&33 AHEAD /
NETPLAZA keywords used: car keywuﬁs used: car
F—O— FEENL T AMERET I eATEET .

SO REENIL TR YA %ﬁﬁ%”ﬁLtﬂfﬁiﬁ
($@22356§2345§78910H’” I / #%%

1. OVER Racing mew! \
F—bFA &N T 7R ==V —h—, 2723 -h5aw7

V= b= ETBEL S v, dlgfA~<73 T, Alfa \
Lomeo, Gol f, Wiper etc @O, FLAT v A i—vHUI)—2,

;W?’\‘—:/P123456?891011"”

o FEEFEIRT \v 57 v F9 5 | WW—CardD—3 yndare! |
I HER(CE ST AT BRI T 7 IEE - iR
1E - BIIE - ?iz@ ARERE - REE - RE- KU E
E’zbé FwF—E, COPC—DTHHLALERT v JELE

3 Online Flea Market MY-TRADE ran/
B REEE 2 TLAEARES -7 a Vb R TT, &
GBI TEEBHTERT & LN TEET,

4 HER=IO— =2 pewt i .
T/ B CHERIDT) \Wm) BT 4 - RSt T
BT TT. SiHE HSHUEE. AEEEST LA
QLS AV RE N

5 EWHEBLENET mews
agm;wsﬁi&% STFELEHEERYBEMSEURIIETT
Ly

6 Lt s A= e DT (B EIETIE ews
LA - A== )i ERT —Z—, LR - =X -
W\%/ (H%)r $%§§r“®+ LN—UTT, ﬁa@zﬂj/ﬁwz’%ﬁ
AL

L1 WU Keyword-Based Ad Customization
Uoa—20 20 308, F5o PEMETHRSVILET, £
fo. BETRECTOBLERYSHLTEVET,

System selects a car
related advertisement

|| g ntermet 7

-
(3
u
[«0

-

=

i
)
©

m

o

N

NEC Corporation 9




Basic Interaction

73 Microsoft Internet Explorer

File Edt View Favortes Tools Help

= s 5]

Back et Stop Refresh  Home

Q = I

Search  Favortes  Histary

l%\‘ m Mygine b, The h___ 1._ '%‘J\.:“f'f-ﬁa r

ol

i berliing © @&

Golf Clab

eriing & @z

NETPLAZA

& 2:R—v / Sports

|
fﬂxﬂfhnhj;k gzzg? 9ummm§mﬁi @ :{ﬂ'{‘-—‘_‘y _fSpDr'ts
ERLCEONLZA-T-FTH. U J’?T%}t i%?ﬂﬁi?’o

i ] T O
AudSL2 BF vaud HHEE CARP

ST vl (28R | 1 BRLAOKE LB E % ﬁ

7\:[ ﬁlﬂf ¢ 142 & C |68 ﬂ E 2 ERE% i Ef

[ 824 |14 5555 (2336 | 69 - " - = - éi"/_n

TAUR T bR 123 12 T a = |
Bk (1012 ] 303 _ 5_% t(SIE |0£) {29 IO)
LI PR N
mmgyﬁ;fm T U e | (TR | 1 AFELAOEHS & FHE)
T A2z | 24) JiEEa b (5T 1)
012 {276 |5 IEEE 07 |2
FE (8IE g;} (202|4) ERa bt i A )]
Z MM 203 |7 LAV S @391

1917 | 54 = W D s el ooz
HeA e e User browses sports
A7 €238 |30 {FiResE (28 |00 t 5 A
a0z |3y 10 |0}

IEien o) w0 lo) section in directory
Dzpiad (20 5 (80 |4

G - IS - ytiz {183 |2y BE L - w57 (221 |11}

TURET
Z J_T_g;: Uoed 276 [103

] (1550 |40}
jj»f — SA{SH— etc {273 | 92

I B t (57 10}

EZ 347 [ 15}

FoA-AM-w U470 F1. B
_&(1396|12>

A &g (2486 | 32)

Emif 2272 | 403

T VILPTERYAHRRETVET.
I

System selects a sports
related advertisement

CYBER PLAZA || BIGLOBE for Business \ersona\ Kingdom || BIGLOBE Page- Ba Sed Ad CUStomization

Copyrieht (2] NEC Corporstion 1395, 1998
NEC, C&C and BIGLOBE are trademarks of NEC Corporation in Japsn and other countr

e

e

& [ [ e mtermet

2.2 Basic Interact

NEC Corporation 10




System Components

[j | c Content Provider
w@ ==
User Content Site

_______ ? i

Ad System

Ad Server Database Server Learning System

Advertiser

Administration Server Advertiser
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Scheduling Ad Displays

3 ADWIZ Administration System - Edit Campaign

=l

User: demo

by NEC
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CANCEL |
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— Targeting Constraints /
—

— Status —‘

110 uuu/

Minimum Displays:

|
Begins: | 03/01/1999
Ends: | 11/01/1989
Rented Keywords: | <

1. Select advertisement
graphic to display

2. Set minimum number
of necessary displays

3. What is the timeframe
for showing the ad?

Demonstration System P _Administration Server I Login I Logout [+ ADjust
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Updating Display Weights

3 ADWIZ Administration System - ADjust

J File Edit V“iews Favorites Toolz  Help
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Inspecting the Weights

a ADWIZ Administration System - ADjust
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Inspecting the Weights

a ADWIZ Administration System - Weights

J File Edit ‘“iew Favorites Tools Help

=
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Inspecting the Weights

; ADWIZ Administration System - Weights

J File Edit “iew Favoriies Toolzs Help

Show weights for Advertisement Toyota Camry
{this advertisement has no section constraints) J

Campaign Title  Ad(s) Begins End Imp. Keywords Sections Actions
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group by
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Inspecting the Weights

3 ADWIZ Administration System - Weights ‘

J File Edit “iew Favortes Tools  Help

Show weights for the URL List of advertisement
http://jive.mmp.cl.nec.co.jp:8080/index /sports fgolf-2.html Weights per page
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Keyword based Learning

— Inputs Maximize expected

total click-through rate
m n kl
2i=12 j=1 Cijkidli

1. Show all required displays

n
S ki =h
2. Weights sum up to 100%

ernzldij =1

3. No negative weights allowed

dij >0

Advertisements A; Required displays h;

Toyota Camry i 110 000 '
Cyberwing Golfi 50 000 '

Keywords W; | | Usage rate k;

car 17 462

golf' 34 921 '

Click-through rate Cij car golf

Toyota Camry 7% ' 8% '
Cyberwing Golf 1% ' 11%'
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Keyword based Learning

— Inputs

Advertisements AJ-

Required displays h;

Maximize expected
total click-through rate

Toyota Camry i 110 000 '

Cyberwing Golfi 50 000 '

Keywords W,

Usage rate k;

car 17 462

Click-through rate c;

golf i 34 921 '

car

golf

Toyota Camry

7% '

8%

Cyberwing Golf

1% '

2l
1)

2:21 2?:1 Cijkidi

— Output

Display rate d;;

car

golf

Toyota Camry

91%

74%

Cyberwing Golf

)
=)

)

Total:
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Ad Selection Process

Ad Server
HTTP "car®
Extract Lookup
> D R—
™ Keyword Weights
. Administration
P(A;|"car") / Weights / Server
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E HITP Return ||, By Select
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Experimental Setup

« Keyword based « Methods compared
= 32 Ads = Random Selection
= 128 Keywords « Constraint-based

. Setup Learning
- Simulated keyword » Max-Click Method

search
= Artificial User Interest T
Models

Always select the advertisement

. Repeated 1 million which had the highest click-through
times rate for given keyword in the past

= Averaged over 5 runs
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Experimental Results

Random Selection
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Experimental Results

Max-Click Method

Number of times

14 000 T T T T T T
& o )
- Murmber of clicks ]
12000 = Mumber of displavs [« 17101 & 7]
e
10000 - -
ao00 - & -
“
G000 -
o)
4000 F || < ® © o =
i x.~.|_ I by TSR 4 I an’
1] g 10 15 20 25 30

Advertisement ID

= More total clicks

=  Fails to show more than

half of the ads
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Experimental Results

« Max-Click Method « Constraint-based Learning
14 000 o T T T T T T 14 000 T T T T T T
© Mumber of clicks 1 Mumber of clicks [T
12000 Mumber of displays [« 14101 & 12000 Mumber of displays [« 14101 & 7
wn SE{} n
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Advertisement ID Advertisement ID
= More total clicks = Increases click-through for
- Fails to show more than all ads
half of the ads = Shows minimum number of
required displays
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Experimental Results

Max-Click Method

Number of times

14 000 T T T T T T
@ o .
- Murmber of clicks ]
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e
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Advertisement ID

More total clicks

Fails to show more than
half of the ads

Number of times

Constraint-based Learning

14000 T

12000

10000

a000

6000

4000

2000

T I I I I
Mumber of clicks ]
Mumber of displays [« 190] <

o

Advertisement ID

= Increases click-through for

all ads

= Shows minimum number of
required displays
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Experimental Resulits Il

]
Random Method

Number of times
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4500 |

4000 |
3500 |-
3000
2500 |-
2000 |
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Humber of clicks [
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Experimental Resulits Il

]
Random Method

[ ]
Max-Click Method

Number of times

5000
4500
4000
3500
3000 §
2500
2000
1500
1000
500

Humber of chicks 1]
Murnber of dizplavs 4 1101

i

4
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Experimental Resulits Il

]
Random Method

[ ]
Max-Click Method

Constraint-Based Learning

Number of times

5000 1 I 1 I I I
4500 Mumber of clicks [TTJ =
Mumber of displaps (= 1101 <
4000 -
3500 | 71 [ —
3000 {Lﬁﬁﬂﬁ}é}'{} ;@@GG}@@{}@{}@Q G (€ 203,07 L OLOSORCT0%
2500 |- — — L -
2000 [ [ | | | -
1500 |- || ~ 111l E N .
1000 | L | _
500 = f ﬂ —
g | I I I i I
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Experimental Resulits Il

] 0.06 I
Random Method
] 0.05 |-
Max-Click Method —
I 0.04 .~
Constraint-Based Learning £
= .03
o
Q
0.02 |-
0.01 |-
= More than 15% 0 !
0 10

2.6 Experimen

—_————

]
——

Random Selection ——
Maw-Click Method ----
Constraint-Based Method ——=—-

improvement ovet
Max-Click Method
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Conclusions

» Current Ad Targeting Solutions

= Manual:
= Laborious

« Automated:
= Threatens privacy
= Difficult to incorporate contract constraints

- ADWIZ

« Offers Automated Targeting
= Respects User Privacy
» Handles Contract Constraints
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Future Work

= Scaling Up
« Thousands of keywords, pages, ads
« Clustering techniques

» Faster Learning for New Ads

 How to reuse previously learned
parameters for new advertisements

= Real-World Deployment
« "Real"” experiments
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Related Work

= Web Advertisement
» effectiveness [Risden98]
« alternative forms [Kohda%96, Briggs97]
» customization [Baudisch97]
= Privacy
» user surveys [Rogers98, Cranor99]
« cookies & profiling
« FTC reports, EU Directive
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ADWIZ Homepage

http://www.ccrl.com/adwiz/
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