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(57) ABSTRACT 

The present invention is a system, method, and computer 
program product for tracking and measuring digital content 
that is distributed on a computer netWork such as the 
Internet. The system collects online advertisement data, 
analyzes the data, and uses the data to calculate measure 
ments of the prevalence of those advertisements. The system 
processes raW traf?c data by cleansing and summarizing the 
traffic data prior to storing the processed data in a database. 
An advertisement sampling system uses site selection and 
de?nition criteria and a probe map to retrieve Web pages 
from the Internet, extract advertisements from those Web 
pages, classify each advertisement, and store the data in a 
database. A statistical summarization system accesses the 
processed raW traf?c data and the advertisement data in the 
database to calculate advertising prevalence statistics 
including the advertising frequency, impressions, and spend 
mg. 
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SYSTEM AND METHOD FOR ESTIMATING 
PREVALENCE OF DIGITAL CONTENT ON THE 

WORLD-WIDE-WEB 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims priority from, and 
incorporates by reference, the provisional application for 
letters patent, No. 60/175,665, ?led in the United States 
Patent and Trademark Office on Jan. 12, 2000, and provi 
sional application for letters patent, No. 60/231,195, ?led in 
the United States Patent and Trademark Of?ce on Sep. 7, 
2000. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to a system, 
method, and computer program product for tracking and 
measuring digital content that is distributed on a computer 
netWork such as the Internet. More particularly, the present 
invention relates to a system, method, and computer pro 
gram product that collects online advertisement data, ana 
lyZes the data, and uses the data to calculate measurements 
of the prevalence of those advertisements. 

BACKGROUND OF THE INVENTION 

[0003] The increase in the popularity of the Internet and 
the World-Wide-Web (“Web”) is due, in part, to the inter 
active technologies that a Web page can employ. These 
interactive technologies directly affect the Web as an adver 
tising medium because the technologies introduced neW 
advertising formats such as ?xed icon sponsorship adver 
tisements, rotating banners and buttons, and interstitial 
advertisements (i.e., online advertisements that interrupts 
the user’s Work and takes over a signi?cant percentage of the 
screen display). Even though the creation of the advertise 
ment is different, the affect on the vieWer is similar to 
traditional advertising. For example, a banner advertisement 
or logo icon on a Web page creates an impression of the 
product for the vieWer that is equivalent to a traditional 
billboard advertisement that promotes a product by present 
ing the brand name or slogan. Similarly, a sponsor’s logo on 
a Web page creates an impression of the sponsor for the 
vieWer that is equivalent to seeing a sponsor logo on the 
scoreboard at a college basketball game. 

[0004] The rapid and volatile groWth of the Internet over 
the last several years has created a high demand for quality 
statistics quantifying its magnitude and rate of expansion. 
Several traditional measurement methodologies produce 
useful statistics about the Internet and its users, but the 
complexity of the Internet has left some of these method 
ologies unable to ansWer many important questions. 

[0005] Online advertising is one area Where traditional 
methodologies do not lend Well to measurement. Each day, 
thousands upon thousands of electronic advertisements 
appear and then disappear from millions of Web pages. The 
transitory nature of online advertising activity Warrants a 
novel methodology to accurately measure advertising activ 
ity. 
[0006] Existing advertisement tracking and measurement 
systems automate the collection of Web pages, but fail to 
automate the collection of the online advertisements. Since 
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the content of an online advertisement changes or rotates 
over time, accurate reconstruction of the frequency of spe 
ci?c advertisements requires continuous sampling of rel 
evant Web pages in the correct proportions. Furthermore, 
due to the sheer siZe of the Web, sampling algorithms must 
be ?nely tuned to optimiZe the allocation of resources (i.e., 
netWork bandWidth, database storage, processor time, etc.) 
and simultaneously enable maximum Internet coverage. The 
existing advertisement tracking and measurement systems 
fail to meet these needs because they are not optimiZed for 
resource allocation and do not continuously sample relevant 
Web pages in the correct proportion. 

[0007] In vieW of the de?ciencies of the existing systems 
described above, there is a need for an advertisement track 
ing and measurement system that uses resources more 
intelligently, is friendlier to the Web sites that it visits, is 
scalable, and produces accurate measurements. The inven 
tion disclosed herein addresses this need. 

SUMMARY OF THE INVENTION 

[0008] The present invention is a system, method, and 
computer program product for tracking and measuring digi 
tal content that is distributed on a computer netWork such as 
the Internet. The system collects online advertisement data, 
analyZes the data, and uses the data to calculate measure 
ments of the prevalence of those advertisements. 

[0009] In the preferred embodiment, traf?c data from a 
variety of sources and complimentary methodologies fuels 
the traf?c analysis system, an intelligent agent (i.e., softWare 
that interact With, learn from, and adapt to an environment). 
The traf?c analysis system processes raW traf?c data by 
cleansing and summariZing the traffic data prior to storing 
the processed data in a database. When the statistical sum 
mariZation system calculates the advertising frequency, 
impressions, and spending, it relies upon the processed data 
from the traf?c analysis system. 

[0010] The advertisement sampling system, also knoWn as 
the “prober” or “Cloudprober”, use a robust methodology 
that continually seek out the most signi?cant and in?uential 
Web sites to probe (i.e., monitor). Moreover, the site selec 
tion and de?nition performed by the present invention 
dictates the Web pages that comprise each Web site to ensure 
that complete, singularly branded entities are reported as 
such. The advertisement sampling system uses intelligent 
agent technology to retrieve Web pages at various frequen 
cies to obtain a representative sample. This alloWs the 
Cloudprober to accurately assess hoW frequently each adver 
tisement appears in the traffic data. After the Cloudprober 
fetches a Web page, the advertisement sampling system 
extracts the advertisements from the Web page. In the 
preferred embodiment, the advertisement extractor, also 
knoWn as the “extractor”, invokes an automatic advertise 
ment detection (“AAD”) process, a heuristic extraction 
process, to automatically extract all of the advertisements 
from the Web page. 

[0011] FolloWing extraction of the advertisements from 
the Web page, the advertisement sampling system invokes a 
classi?cation engine to analyZe the advertisement fragments. 
The classi?er processes each fragment to determine a clas 
si?cation for the fragment and then stores the fragment and 
classi?cation data in a database. The result of the analyses 
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and processing performed by the advertisement sampling 
system is a rich catalog of advertising activity that can be 
easily queried by a client. 

[0012] The present invention uses a Web front end and 
user interface to access and update the data in the database. 
The Web front end provides a client, or user, of the present 
invention With a query interface to the database populated by 
the traf?c analysis, advertisement sampling, and the statis 
tical summariZation systems. The user interface is a graphi 
cal user interface that includes a separate component for 
system account management, site administration, taxonomy 
administration, advertising content classi?cation, and rate 
card collection. The user interface alloWs an account man 

ager and operator to maintain and administer the present 
invention. The user interface also alloWs a media editor to 
revieW the data in the database to verify the accuracy and 
integrity of the vast amount of data collected by the present 
invention. This data integrity process routinely investigates 
unusual or outlying data points to calibrate the system and 
adapt it to an ever-changing environment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The accompanying ?gures best illustrate the details 
of the present invention, both as to its structure and opera 
tion. Like reference numbers and designations in these 
?gures refer to like elements. 

[0014] FIG. 1 is a netWork diagram depicting the envi 
ronment for an advertising prevalence system according to 
the present invention. 

[0015] FIG. 2 depicts the netWork diagram of FIG. 1, in 
greater detail, to shoW the relationships betWeen the netWork 
environment and the elements that comprise the advertising 
prevalence system. 

[0016] FIG. 3 depicts the netWork diagram of FIG. 2, in 
greater detail, to shoW the elements and sub-elements that 
comprise the advertising prevalence system and the connec 
tions to the netWork environment. 

[0017] FIG. 4A is an exemplary Web site that illustrates 
the expected values used in the calculation of the advertising 
prevalence statistics. 

[0018] FIG. 4B is an exemplary Web site that illustrates 
the observed values used in the calculation of the advertising 
prevalence statistics. 

[0019] FIG. 4C is an exemplary Web site that illustrates 
the Weighted values used in the calculation of the advertising 
prevalence statistics. 

[0020] FIG. 4D is an exemplary Web site that illustrates 
an alternative method for the calculation of the advertising 
prevalence statistics. 

[0021] FIG. 5 illustrates an example of a database struc 
ture that the advertising prevalence system may use. 

[0022] FIG. 6 is a functional block diagram of the adver 
tising prevalence system that shoWs the con?guration of the 
hardWare and softWare components. 

[0023] FIG. 7A is a How diagram of a process in the 
advertising prevalence system that measures the quality of 
online advertising and the activity generated by an online 
advertisement. 
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[0024] FIG. 7B is a How diagram that describes, in greater 
detail, the process of sampling traf?c data from FIG. 7A. 

[0025] FIG. 7C is a How diagram that describes, in greater 
detail, the process of generating a probe map based on 
sampled traf?c data from FIG. 7A. 

[0026] FIG. 7D is a How diagram that describes, in greater 
detail, the process of probing the Internet 100 to gather 
sample data from FIG. 7A. 

[0027] FIG. 7E is a How diagram that describes, in greater 
detail, the process of classifying the advertising data from 
FIG. 7A. 

[0028] FIG. 7F is a How diagram that describes, in greater 
detail, the process of calculating advertising statistics from 
FIG. 7A. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0029] FIG. 1 depicts the environment for the preferred 
embodiment of the present invention that includes the Inter 
net 100, and a Web site 110, traf?c sampling system 120, 
advertising prevalence system 130, and client 140. The 
present invention uses intelligent agent technology to gather 
data related to the attributes, placement, and prevalence of 
online advertisements. This data provides a user With up-to 
date estimates of advertisement statistics and helps the user 
to gain a competitive advantage. 

[0030] As shoWn in FIG. 1, the Internet 100 is a public 
communication netWork that alloWs the traf?c sampling 
system 120 and advertising prevalence system 130 to com 
municate With a client 140 and a Web site 110. Even though 
the preferred embodiment uses the Internet 100, the present 
invention contemplates the use of other public or private 
netWork architectures such as an intranet or extranet. An 
intranet is a private communication netWork that functions 
similar to the Internet 100. An organiZation, such as a 
corporation, creates an intranet to provide a secure means for 
members of the organiZation to access the resources on the 
organiZation’s netWork. An extranet is also a private com 
munication netWork that functions similar to the Internet 
100. In contrast to an intranet, an extranet provides a secure 
means for the organiZation to authoriZe non-members of the 
organiZation to access certain resources on the organiZa 
tion’s netWork. The present invention also contemplates 
using a netWork protocol such as Ethernet or Token Ring, as 
Well as, proprietary netWork protocols. 

[0031] The traf?c sampling system 120 is a program that 
monitors and records Web activity on the Internet 100. The 
traffic sampling system 120 is an intermediary repository of 
traffic data betWeen a Web surfer (not shoWn) on the Internet 
100 and a Web server 112. The Web server 112 shoWn in 
FIG. 1 is a conventional personal computer or computer 
Workstation that includes the proper operating system, hard 
Ware, communications protocol (e.g., Transmission Control 
Protocol/Internet Protocol), and Web server softWare to host 
a collection of Web pages. The Web surfer (not shoWn) 
communicates With the Web server 112 by requesting a 
Uniform Resource Locator (“URL”) 114, 116, 118 associ 
ated With the Web site 110, typically using a Web broWser. 
Any program or device that can record a request for a URL 
made by a Web surfer (not shoWn) to a Web server 112 can 
perform the functions that the present invention requires of 
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the traf?c sampling system 120. The traffic sampling system 
120 then aggregates the traf?c data for each Web site 110 for 
use by the advertising prevalence system 130. 

[0032] The present invention can use any commercially 
available traf?c sampling system that provides functionality 
similar to the Media Metrix audience measurement product. 
Other possible mechanisms to obtain a traf?c data sample 
include: 

[0033] 1. “Proxy Cache Sampling” gathers data such as 
user clickstream data, and Web page requests from a global 
distributed hierarchy of proxy cache servers. This data 
passes through an intermediate mechanism that provides 
pre-fetch and caching services for Web objects. As of May 
1999, traf?c statistics calculated by the present invention 
represent the distillation of raW data from nine ?rst-tier and 
approximately 400 second-tier caches in the United States, 
as Well as an additional 1100 WorldWide. 

[0034] 2. “Client-Side Panel Collection” retrieves sample 
data from each panelist via a client-side mechanism and 
transfers that data to a collection repository. The client-side 
mechanism may monitor the broWser location bar, use 
broWser, a client-side proxy, or TCP/IP stack hooks. 

[0035] 3. A “Transcoder” is a proxy that reWrites HTML, 
usually for the purpose of adding elements for generation of 
advertisement revenue or page headers/footers. Free Internet 
service providers (“ISPs”) typically use this technique. 

[0036] 4. Any content distribution mechanism that repli 
cates Web page or site content in a manner meant to ease 

netWork congestion or improve user experience. 

[0037] 5. Any content ?ltering mechanism that evaluates 
requests for URLs and takes actions to alloW or disalloW 
such requests. 

[0038] 6. From server logs maintained by Internet service 
providers (“ISPs”) or individual Web sites. 

[0039] FIG. 2 expands the detail of the advertising preva 
lence system 130 in FIG. 1 to shoW the relationships 
betWeen the netWork environment and the elements that 
comprise the advertising prevalence system 130. The adver 
tising prevalence system 130 includes a traf?c analysis 
system 210, advertisement sampling system 220, and sta 
tistical summariZation system 230 that communicate data to 
the database 200 for storage. The account manager 260, 
operator 262, and media editor 264 can access the database 
200 through the user interface 240 to perform administrative 
functions. The client 140 can access the database 200 
through the Web front end 250. 

[0040] The traf?c analysis system 210 receives raW traf?c 
data from the traf?c sampling system 120. The traf?c analy 
sis system 210 cleanses the raW traffic data by removing 
information from the traf?c data that may identify a particu 
lar user on the Internet 100 and then stores the anonymous 
data in the database 200. The traf?c analysis system 210 
estimates the global traffic to every signi?cant Web site on 
the Internet 100. This present invention uses this data not 
only for computing the number of advertising impressions 
given an estimate of the frequency of rotation on that page, 
but also in the probe mapping system 320. In one embodi 
ment, the traf?c analysis system 210 receives traf?c data 
from a cache site on the Internet 100. The goal is to 
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accurately measure the number of page vieWs by individual 
users, and therefore the number of advertising impressions. 

[0041] The advertisement sampling system 220 uses the 
anonymous traf?c data to determine Which URLs to include 
in the sample retrieved from the Web server 112. The 
advertisement sampling system 220 contacts the Web server 
112 through the Internet 100 to retrieve a URL 114, 116, 118 
and extract the advertisements therein along With the accom 
panying characteristics that describe the advertisements. The 
success rate for retrieval of creatives is high. Analysis 
indicates that the present invention captures over 95% of 
creatives served. The advertisement sampling system 220 
stores these advertisement characteristics in the database 
200. The advertisement sampling system 220, for example, 
the Cloudprober, Online Media Network Intelligent Agent 
Collection (“OMNIAC”), or the Cloudprober, repeatedly 
probes prominent Web sites, extracts advertisements from 
each Web page returned by the probe, and classi?es the 
advertisements in each Web page by type, technology and 
advertiser. 

[0042] The traffic analysis system 210 and the advertise 
ment sampling system also present the data retrieved from 
the Internet 100 to the statistical summariZation system 230 
for periodic processing. The statistical summariZation sys 
tem 230 calculates the advertising frequency, impressions, 
and spending on per site per Week basis. 

[0043] The graphical user interface for the present inven 
tion includes the user interface 240 and Web front end 250. 
The account manager 260, operator 262, and media editor 
264 access the user interface 240 to administer access by the 
client 140 to the Web front end 250 (e.g., account and 
passWord management), de?ne sites and probe instructions, 
and manage the advertising taxonomy, content classi?ca 
tion, and rate card collection for the advertising prevalence 
system 130. The Web front end 250 is the Web broWser 
interface that a client 140 uses to retrieve the advertisement 
measurement results from the database 200 as generated by 
the traf?c analysis system 210, advertisement sampling 
system 220, and the statistical summariZation system 230. 

[0044] FIG. 3 further expands the detail of the advertising 
prevalence system 130 to depict the logical components 
comprising the elements of the advertising prevalence sys 
tem 130 shoWn in FIG. 2. FIG. 3 also depicts the relation 
ships betWeen the netWork environment and those logical 
components. 

[0045] The traffic analysis system 210 includes an ano 
nymity system 310 and traffic summariZation process 312. 

[0046] The anonymity system 310 cleanses the data 
received from the traf?c sampling system 120 by removing 
information that identi?es a particular user on the Internet. 
The data is rendered anonymous by passing all user infor 
mation (e.g., originating internet protocol (“IP”) number or 
cookies) through a cryptographically secure one-Way hash 
function; this assures the utmost privacy for Web users 
Without devaluing the resulting data. The anonymity system 
310 presents the cleansed data to the traf?c summariZation 
system 312 Which in turn stores the aggregated URL count 
information in database 200. 

[0047] The traffic summariZation process 312 receives 
cleansed data from the anonymity system 310. The anony 
mous traffic data is summariZed to yield traf?c totals by 
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Week or month for individual URLs, domains, and Web 
sites. The traffic summariZation process 312 scales the data 
by Weighting factors to extrapolate total global traf?c from 
the sample. 

[0048] The advertisement sampling system 220 in FIG. 3 
includes a probe mapping system 320, Web page retrieval 
system 322, Web broWser emulation environment 324, 
advertisement extractor 326, and a structural classi?er 328. 

[0049] The probe mapping system 320 generates a probe 
map, i.e., the URLs 114, 116, 118 that the advertisement 
sampling system 220 Will visit. This probe map assists the 
advertisement sampling system 220 With the measurement 
of the rotation of advertisements on individual Web sites. 
The preferred embodiment of the present invention continu 
ously fetches various Web pages in the probe map. In an 
alternative embodiment, the present invention visits each 
URL in the probe map approximately every 6 minutes. 
Another embodiment can vary the fetching rate by consid 
ering several factors including the amount of traffic that 
visits the Web site as a Whole and the individual Web page 
in question, the number of advertisements historically seen 
on the Web page, and the similarlity of the historically 
observed ad rotation to other sampled pages. 

[0050] The Web page retrieval system 322 uses this probe 
map generated by the probe mapping system 320 to deter 
mine Which Web pages it needs to sample and the frequency 
of the sampling. For each URL in the probe map generated 
by the probe mapping system 320, the Web page retrieval 
system 322 fetches a Web page, extracts each advertisement 
from the Web page, and stores the advertisement’s attributes 
in the database 200. The data retrieved from each URL in the 
probe map is used to calculate the frequency With Which 
each advertisement is shoWn on a particular Web site 

[0051] For each Web page, the Web broWser emulation 
environment 324 simulates the display of the Web page in a 
broWser. This simulation guarantees that the present inven 
tion Will detect not only static advertisements, but also 
dynamic advertisements generated by softWare programs 
Written in a language such as J avaScript, Perl, Java, C, C++, 
or HTML that can be embedded in a Web page. 

[0052] The advertisement extractor 326 extracts the online 
advertisements from the result of the simulation performed 
by the Web broWser emulation environment 324. The adver 
tisement extractor 326 identi?es features of the advertising 
content (i.e., “fragments”) extracted from the Web pages 
returned by the probe mapping system 320 that are of 
particular interest. Advertisements are the most interesting 
dynamic feature to extract, hoWever, an alternative embodi 
ment of the present invention may use the extraction tech 
nology to collect any type of digital content including 
promotions, surveys, and neWs stories. The advertisement 
extractor 326 can use various advertisement extraction 

methods, including rule-based extraction, heuristic extrac 
tion, and comparison extraction. 

[0053] Rule-based extraction relies upon a media editor 
264 to use the user interface 240 to create rules. The user 
interface 240 stores the rules in the database 200 and the 
advertisement extractor 326 applies the rules to each Web 
page that the Web page retrieval system 322 retrieves. The 
effect of running a rule is to identify and extract an HTML 
fragment from the Web page (i.e., the part of the page 
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containing the advertisement). The advertisement extractor 
326 ?rst converts the HTML representation of the fetched 
Web page into a Well-formed XML representation. FolloW 
ing this conversion, the rules are applied to the parse tree of 
the XML representation of the Web page. 

[0054] Heuristic extraction relies upon the similarity of 
advertisements at the HTML or XML source code level 
because the advertisements are typically inserted by an 
advertisement server When the Web page is generated in 
response to the Web broWser emulation environment 324 
request to display the Web page. Heuristic extraction ana 
lyZes the source code for clues (e.g., references to the names 
of knoWn advertisement servers) and extracts fragments that 
surround those clues. The advantage of this method is that 
the extraction is automatic and the media editor need not 
create the rules. 

[0055] Comparison extraction repeatedly fetches the same 
Web page. This extraction method compares the different 
versions of the Web page to determine Whether the content 
varies from version to version. The portion of the Web page 
that varies With some degree of frequency is usually an 
advertisement and is extracted. 

[0056] The structural classi?er 328 parses each advertise 
ment and stores the structural components in the database 
200 and passes those components to the statistical summa 
riZation system 230. Each advertisement fragment extracted 
by the advertisement extractor 326 is analyZed by the 
structural classi?er 328. The process performed by the 
structural classi?er 328 comprises duplicate fragment elimi 
nation, structural fragment analysis, duplicate advertisement 
detection. 

[0057] The structural classi?er 328 performs duplicate 
fragment elimination by comparing the current advertise 
ment fragment to other fragments in the database 200. TWo 
advertisement fragments are duplicates if the fragments are 
identical (e.g., each fragment has the exact same HTML 
content). If the structural classi?er 328 determines that the 
current fragment is a duplicate of a fragment in the database, 
the advertisement sampling system 220 logs another obser 
vation of the fragment and continues processing fragments. 

[0058] The structural classi?er 328 performs structural 
fragment analysis on the XML representation of the Web 
page by determining the “physical type” of the fragment 
(i.e., the HTML source code used to construct the adver 
tisement). Physical types that present invention recogniZes 
include banner, form, single link, and embedded content. 
Banner advertisement fragments include a single HTML 
link having one or tWo enclosed images and no FORM or 
IFRAME tag. Form advertisement fragments include a 
single HTML form having no IFRAME tag. Single link 
advertisement fragments include a link With textual, but no 
IMG, FORM, or IFRAME tags. Embedded content adver 
tisement fragments reference an external entity using an 
IFRAME tag. After performing this analysis, the structural 
classi?er 328 updates the advertisement fragment in the 
database. For a banner advertisement fragment, the struc 
tural classi?er 328 stores the link and image URL’s in the 
database 200. A form advertisement fragment requires the 
creation of a URL by simulating a user submission that sets 
each HTML control to its default value. The structural 
classi?er 328 stores this URL and the “form signature” (i.e., 
a string that uniquely describes the content of all controls in 






















