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INTRODUCTION

Advertising spending on the Internet has soared. Indeed,
by some accounts, Internet advertising is projected to
reach 5323.5 billion by 2005 (eMarketer, 20023, Although
there are several wavs of advertising on the Internet, for
example. buttons, banuers. paid links. superstitials. and
so forth, banner advertising i3 the most common form of
advertising on the Internet {Meland, 2000y Advertising
using banners (usually placed near the top of a page) is
currently the most pepular form of online advertising.
Banners may be static (stationaryj or dynamic {rotating).
Inthe caseof static banners, all visitors to a particular site
arc exposed to the same banner. In contrast, dynamic
banners describe cases where ad servers to a particular
site deliver different banners to different clients/visitors,
This approach presents the pessibility of time/space
sharing among different advertisers.

This article discusses one particular tvpe of dynamic/

rofaiing banner advertising, Specifically] we present a -
model to deliver and track the effectiveneéss of dvnamic

rotating banner advertisements. The advertising is dv-
namic inthat different banners may be delivered to differ-
ent users, and it is rotating in that each user {depending
on the length of time spent at that site/page) will be
exposed to multiple advertisements. These banners may
be from asingle advertiser (different executions of an ad)
or from different advertisers. The latter aliows for better
space/time sharing and cost effectiveness,

Rotating ads provide the ability to delivermultiple ads
1o users by associnting many ads with a single Web page.
Most Web sites have popular pages that users visit ofien.
Rotating banners allow companies 1o deliver more than
one advertisgment for these pages. thereby increasing
their vield from the page.

Measuring click-through. that is, clicking on an ad
banner. has been and remains important in assessing the
effectiveness of online advertisements. Research has
shown that there are many factors thatinfluence peoples’
click- through behaviors {Cho. 2003a), For example. many
banner-related factors. for example. the size of the banaer,

focation of the banner. and dyvnumic animation (Razzouk
& Seitz. 2003) and other individuat factors, for example.
person’s mvolvement with the product/service being
advertised (Cho, 2003b: Yoeon. 2003) determine the effec-
tiveness of banner ads on the Internet. For example, Cho
{20030 confirmed that while people whose involvement
isloware generally less likely toseek additional informa-
ton. they are alse more likely to be influenced by ad-
related factors,

Howaver. of Iate, click-through rates have been de-
lining (Dreze & Hussherr. 2003 ). This disturbing wend
has caused advertisers to think about wavs inwhich ¢lick-
through rates may be improved. Recent findings suggest
that advertisers may be abie to reverse the trend by using
rotating and dynamic banner advertisemonts. For ex-
ample, Chatteriee. Hoftman and Novak (20413 ) found that
there is significant heterogeneity in consumers’ click-
proneness (o banner adverusements and that there are
significant gains from repeated exposures to banner ads
—burmainly for consamers who are not otherwise click-
prone. Inaddition. consumers whoe are more invelved with
the product are more bikely to click than those whoare not
{Cho, 2003b}. Such findings might spggest that rotating

(rather thanstatic) banner ads, which allow for space/time
sharing enabling multiple exposures to messages from

multiple advertisers, may be an effective way to improve
click-through rates and effectiveness of banner adver-
tisements. Recent experimental evidence also confirms
that the level of attention and message recall or associa-
tion of banner advertisements is alse a function of posi-
tion {i.e., fop versus botoem) and graphics (Razzouk &
Settz, 2003 ).

BACKGROUND
Review of Web Advertisement Models
The process of advertising on the Web consists of two

parts: delivery of advertisementtoa clientcompuler using
the Internet, and trackine effectiveness of the deliverad
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advertseameant, There are two basic types of advertise-
ment delivery models: delivery-focused and measure-
meni-focused. Delivery-focused models emphasize the
adverisementdelivery method and do nothave the ability
to track effectvencss of the advertisement. Measure-
meni-focused models use modified advertisement debiv-
gry mechanisms that help in measuring effectiveness,

We consider iwo delivery-focusad moedels: the static
ad model and the dynamic ad model. In the static ad model,
when a user reque\‘t\' a4 page. the Web server responds
with the requested page. The page has content and HTML
code to insert a banner image into the Web page. This
banner image ¢ the advertisement. A server finds the
reguested banmer image for the Web page, The page
content and hanner image are then wansmitied to the
user's computer. that is, the chient, over the Tnterner. A
Weh server Jog records transter of the content page as a
“hitTinthe server’s fog. When an ad file is sent out 1o Khx

chient, the server also yecords that the user’s hrowser
successfully downloaded the advertisement. In this madel
each page has enly one ad associated with ivand this ad
is changed in batches, either once per day or once per
week,

The dynamic ad model is very similar 1o the static ad
model described previously, Inadditionto the Webserver,
there is a separate server called an ad server that stores
all the banner advertisements that are delivered 1o the
client. The ad server also has special software that makes
a decision regarding which ads should be served w the
client or user. A summary of delivery-focused models is
provided in Table 1.

We conslder two measurement-focused models. The
first. cache-measuremens, “allows for the appropriate
measurements of ads stored and provided from cache by
a proxy server of browser, as well as those ads actunlly
provided by the ad server”™ (Benneit 19983 The second,
browser measurement, allows for the recording of ad-
refated activity using software fe.g., Javaithat rans on the
requesting browser. A summary of the measurement-
focused models is provided in Table 2.

able b Delivery focused models

Content Delivered

Model by

Ad Delivered by

Static and Rotating Banner
Advertisements

Static banner advertisemenis we defined as those in
which the banner space is utilized by a single advertiser.
whose banner appears along witha Web page throughthe
duration of client’s visit. Each such ad provides alink with
the advertiser’s home page via ¢ “huton™. We should
note that the term srarfe simply refers 1o the fact that the
ad belongs o a single advertiser. However, each ad may
include moving of animated elements {lexi. graphics. or
bothiand other features that attermpt to draw attention to
the ad.

In contrast, sefating banner advertisements refer
ads belonging 1o differemt advertisers that can share the
same banner spuce tor the duragon of the page visit, Tha
is, fwo or more advertisements appear i suCcession on
the user s screen 1 the same banner space. Bach ad
appears on the wser’'s screen o o predetermined durs-
tion, and is then replaced by another ad belonging o a
different advertiser. This “rotation” continues as iong as
the page is displayed on the user’s sereen. Furthermore,
similar to static ads. each adin the rotation provides a Hink
to the advertiser’s page for the duration of display.

FUTURE TRENDS

A Framework for Delivery and Tracking
of Rotating Banners

In this section we develop a theoretical framework (o
gxamine how rolating banter ads may bhe delivered and
evaluated. Figure t shows the proposed framework for the
delivery and racking of rolating banners

The proposed system consists of two componenis: ad
delivery and ad racking. The following sections describe
each in turn.

Delivery Mechanism

Web server

i Static Ad Model

Web Server

One ad associated with each page.
These ads are changed in daily or
weekly intervals. :

Web server

Ad server

Different  ads  are  dynamically |
associated with each page. This can |
be done based on the user. f
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Table 2. Measurement focused models

Content Delivered

Model by

Ad Delivered by Measurement Mechanism

Emphasis is on counting ads provided §
from ¢ache by a proxy server. X
A browser run program keeps track of

E Cache-measured Web server Ad server

I Browser-measured Web server Ad server

Figure 1 Ad delivery and fracking system

CLIENT-SIDE LOG

T1 T2
50 30

STEP 5: Page/ad display Visitor

h 4

STEP 1: Visitor requests Page

Web Server > Ad Server

A

STEP 4: Page, Ad and “Cookie”
are downloaded.

STEPS 2 & 53: Site requests for ad to
be inserted. and ad is inseried.

SERVER-SIDE LOG

Client | Time S1 52 Ci C2
(T)

1 0 1 0 i\ £

30 i 1 \ 0

60 2 I 0 0

80 2 I I 0

Note:

T = Time elapsed since page and ads were downloaded

S1 and S2 = Number of opportunities to see ads | & 2 respectively
C1 and C2 = Click status of ads | & 2 respectively

Tiand T2 = Total time of display of ads | & 2 respectively
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Ad Delivery

When a Web page is downloaded from the server 1
downloads the contents of the page tcontaining the Java
Seriptfor the rotation of the ad images). the ad vmages. and
aprogram tokeep track of tune speni on ihe page (T, and
chck status of each ad (C ). Once the page and the ads have
been loaded on the chient’s browser. the Java Script
program that is built into the Web page is executed using
the clent-computer’s resources and provides the ad ro-
tation. Thisprogram is crucial w the implementation of the
rolating hanner system.

Ad Tracking

The tracking system consists of two sub-systems, The
one that resides on the Web tor ad) server is calied the
server side sub-system, and the other, which utilizes the
user’s compufing resources. is calied the client side sub-
system. Bach sub-system s further described next, For
explanation purposes we consider a system that consists
of two rotating ads: Ad | and Ad 2.

Server Side Sub-System

The server-side sub-system is responsible for mainlain-
ing a fog of the tme (T elupsed since the page was sent
{start ol the download by client). In addition. it maintains
counts {8 and 8.7 of the number of opportunities that the
user has had 10 see each ad (ads 1 and 2 respectiveiyy S
and S, are incremented based on the Trequency of rota-
tion, that 15, how wany seconds (4 each ad s displaye
for. The log file also maintains 2 record of the “click
status” of each ad using counters C and C, Tor ad | and
ad 2 respectively. Initially, all counters are set to zero.
When the client chicks on a particular ad (say Ad 1), the
respective counter there. C ¥ is incremented by one. bu
C.remauins unchanged (refer o serverside log in Figure 5.

v Using this program, the Web server can not only
measure the click-through rate of each ad. but can also
measure the number of opportunities the ciient has had 1o
see each ad. The Istter measure can be used (o determine
reach, gross impressions, and other variables that may be
used in sophisticated pricing models. This additional
information also aliows the server to estimate an ad’s
effectiveness on dimensions other than thuse that are
behavioral innature. Existing models concern themselves
only with click-through rates (see IAB and MB Interactive
study, 1997

Client-Side Sub-system

The client-side sub-system is responsible for maintaining
alog on the clienl’s side. Thislog contains such informa-

tion as the client code and duration of display foreach ad
(Tt and T2) The sub-systems uses a program that is
downioaded 1o the client’s computer along with the Web
page requested. The code in the program creates a nme
stamp when the ad was received using the client’s own
computer clock and stores it in the hard drive. This
mechanism operates like a “vookie,” and can be ymple-
mented using programs like Java applets.

Consider the scenario when the client clicks en one of
the rotating banners. At this time. the data in the cookie
{i.e. the entire bog from the chient’s side) are wransmitted
back to the server log, which then updates the appropriate
tields. In this case, the time is noted based on when the
click-through was made. Based on the start time and end
time transmitied o the serverog, the actual time duration
(T and T Horwhicheach ad was displayed un the clionl’s
browser can be calcolated and stored in the server log.

Consider another scenario inwhich the elient does not
chick on any of the ads on the pave, but moves 1o 1
ditfferent page on a different server. ln this case, as soon
as the user moves to adifferent page the end time & noeted
from the computer’s internal clock and stored on the hard
disk as a “cookie” by the clieni—side program. The next
time the same cliens connects (o the Web siie {server), the
datain the cookie are timsmitied hack 1o the server log.
and the actual ad display times are recorded in the log.

ftis mmportant to note that there may be differences
between the server-side and chient-side logs because the
server-side log does not consider the time aken 1o rans-
mitdate and images from the server o the client and back,
The chentprogram will be move accurate since its ime {ogs
are not affected by the Ume taken to wansmit data and
images. Toreconcile these differences. the client side duta
arg used to calvutate the final values of ST 82T Tand T2,

CONCLUSIONS

In this articke we bave presented an overview of models
used Tor delivery and tracking banner advertising on the
Web. We introduced the concepl of rotating banner
advertising and presenied a model that can be used tor
delivery and measurement of such advertising. For ad-
vantages and Hmitations of this model see Dasgupte and
Chandrashekaran (20011

We would Hike our readers to note that techunology in
this field 1s changing rapidly and newer methods of Web
atdvertising are being introduced all the time. But we still
helieve that this encyclopedia article provides the righi
overview of technologies issues, marketing concepts,
and terms and definitions related to the field of Weh-
based advertising,
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KEY TERMS

Applet: Anapplet is a program written in the Java™
programrung fanguage that can be included in an HTML
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page. much in the same way an image is included. When
vou use d Java technology-enabled browser 1o view a
page that contains an applet, the applet’s code s trans-
ferred to your system and executed by the browser’s Java
Virrual Machine (JVM) thrrpcfava, sun.comfapplets?).

Browser: A computer soltware program that requests
Web pages and other associaed applications over the
tnternet and that can display these [ifes using the right
formal

Browser Log: Browser log is acomputer file tprogram)
running on the client’s browser that lists all requests for
mdividual files and ads.

Cache: Cache is g storpge arca on the user computer's
bard disk where recently viewed Web pages are siored.

Client: A clientrefers 1o a computer that reqgitests and
receives data and services from servers on a compulter
network, Computer users work with clients to access
information on the Internet and World Wide Weh.

Cookies: A collection of information. usually includ-
ing a username and the current date and tme. stored on
the Jucal computer of a person using the Waorld Wide
Web, used chiefly by Web sites o identify users who
bave previously registered or visited the site (rp#/
dictionary.reference. com.

HTML: HyperText Markup Language is the language
in which most pages on the World Wide Web are written.
These pages can be read using a browser.

JavatJavaisanobject-oriented language thatis widely
used for buternet or Web-based applications, H was de-
signed specifically for disiributed environments.

Javaseript: Javascript is Netscape's simple, cross-
platform, World Wide Web scripting language. Javascript
runs in only three environments — as a server-side seript-
ing language, as an embedded language in server-parsed
HTML. and as an embedded language run in Web brows-
ers. where itis the mostimportant part of DETML (itrp:/
Jdictionary. reference con).

Proxy Server {(or Web Cache: Thisis aserver that lies
inbetween the organizational network and the Internet. |
has its own disk storage and stores copies of recently
requested objects {Kurese & Ross. 2000).

Web Server: A Web server is a compuier that is
addressable by a URL and that bouses obiscts. Objects
inciude Web pages (HTML files), JPEG images, and other
applications or programs.

Web Server Log: Also called an Access log. thisisa
fist of all requests for individual files and ads thai vsers
{or chienis) have made from a Web site {fWhatis.com 20000,



