
WO 02/091193 PCT/US01/49641  WEB PAGE ANNOTATION SYSTEMS Technical Field
This invention relates generally to annotation of web pages. Embodiments of
the  invention provide methods and apparatus for annotating web pages
retrieved from the Internet for  5 display at a user station. Background
Art Annotation of web pages is performed to provide a user viewing the web
pages with  access to additional information over and above the basic web
page content supplied by the web  page provider. Various types of web page
annotation system are known in the art, the nature of 10 the additional
information provided as annotations varying according to the objectives of
the  particular system. One example of an annotation service is provided by
Annotate.Net  (www.annotate.net). Users access this service by downloading
an application which plugs into  the user's web browser. When viewing web
pages retrieved from the Internet, this application  presents the user with
links to related web-pages of "annotators" participating in the service. 15
Thus, when viewing a particular page, the application may indicate that a
number of annotators  have web-pages related to this page. If the user
clicks on any of the links presented, a separate  browser window is opened
showing a dynamically-created web page containing the annotation  supplied
by the corresponding annotator. The particular annotations selected by the
service for  presentation to the user here are determined based on the URL
(Universal Resource Locator) of 20 the currently-viewed web page. This
service provides a means for portal sites, through provision  of
annotations, to increase the reach of the information they provide, and the
content of the  annotations themselves may be correspondingly diverse.
Another type of annotation service is provided by ThirdVoice
(www.thirdvoice.com).  Again users access the service by installing
specialized software .that plugs into the user's web  25 browser software.
This software provides support for so-called "anarchic annotation". That
is, any user of the service may annotate any Internet web-page, and other
users may then access  these annotations. In addition, annotations relating
to company names and technical terms in  web-pages are maintained by the
service provider. For example, a particular company name may  be displayed
underlined in the text of a web-page viewed by a user. Clicking on the name
then 30 calls up an annotation menu indicating that this has been
identified as the name of a company  and presenting a number of links
relating to aspects of this company, such as the company's 1 



WO 02/091193 PCT/US01/49641  home page, stock information, and a listing of
key competitors. Product terms like DVD, MP3,  etc. in web pages may be
similarly linked to annotations concerning suppliers of related products.
Here, therefore, the selection of particular annotations to be offered to
the user is based on  identification of keywords, either company names or
product terms, in the web page text. 5 The Jeeves Text Sponsorship Network
provides a different type of service where web  pages giving the results of
keyword searches on participating search sites are annotated with links  to
sponsors' web pages. The "sponsored links" are shown in a special section
alongside the  search results when a user launches a keyword search on a
participating site. Sponsors may bid a  fixed amount on any keyword, and
the sponsored links of the three highest bidders are displayed 10 to users
based on the keywords used in searches. US Patent No. 5,999,929 discloses a
further example of a web page annotation system.  This "link referral
system" assigns URLs of web pages to particular classes based on
abstractions  of the section titles in the web page data, maintaining lists
of URLs in each class. In one  embodiment the system retrieves web pages
from the Internet in response to user requests, and 15 detects, in a
retrieved web page, any links to other pages that have already been
classified by the  system. If such a link is identified, the web page
forwarded to the user is annotated with a link  referral indicator.
Clicking on this indicator results in the user display showing a list of
the other  links in the same class. In another embodiment, the user
downloads web pages in the usual way,  and a link request daemon associated
with the user's web browser interacts with the link referral 20 system to
retrieve links in the same class as a link identified in the web page.
Either way, like the  Annotate.Net service, the annotation system here is
essentially URL-based, though in this case  the annotation is performed to
supplement links in web pages with additional links in a common  class
rather than to provide information from participating annotators based on
the URL of a web  page itself. 25 While the various systems discussed above
differ in purpose and operation, the  mechanism for selecting annotations
is essentially URL-based or keyword-based in each case. In  particular,
where the annotation service provides a means for parties to offer
annotations for  display to Internet users, the particular annotations
selected in a given case are determined based  on detection of a particular
URL or keyword. Such annotation selection mechanisms inherently 30 limit
the efficacy of annotation services from the perspective of both users and
contributing  annotators. Consumers are increasingly using the Internet to
obtain information about goods or  services (referred to generally herein
as "products") with a view to making purchasing decisions.  



Annotation information that may be useful for this purpose will not be
presented to users when  2 WO 02/091193 PCT/US01/49641  viewing web pages
where predetermined URLs or keywords are not detected. Conversely,
contributing annotators can only reach a limited number of Internet users
with the offered  annotation information according to the particular URLs
or keywords specified for their  annotations. Accordingly, it would be
highly desirable to provide a web page annotation system 5 which allows
more effective matching of available annotations to potential interests of
Internet  users. Disclosure of the Invention According to one aspect of the
present invention there is provided a method for  annotating web pages
requested from the Internet by a user station, the method comprising, in a
10 data processing system connectable to the user station: (a) receiving
web page data retrieved from the Internet in response to a web page request
from the user station; (b) analyzing the web page data to select, in
dependence on the subject matter of the data,  at least one product class
to which said subject matter relates from a plurality of product classes
15 represented in a product classification database of the system, the
product classification database storing, for each said product class, a set
of product data items indicative of attributes of products  in that class;
(c) retrieving from the product classification database product data items
associated with  the or each product class selected in step (b); 20 (d) for
each of a group of annotations, each associated in the system with a
display  condition dependent on one or more product data items in the
product classification database,  determining whether the associated
display condition is satisfied by the product data items  retrieved in step
(c); and (e) for each of a set of annotations for which the associated
display condition is satisfied  25 in step (d), supplying annotation data
indicative of the annotation to the user station for display in
association with the web page., Thus, web page annotation systems embodying
the present invention employ a product  classification database in which a
plurality of classes of products are represented. A set of one or  more
product data items is stored in the database for each product class, where
each product data 30 item is indicative of a particular attribute of
products in that class. For each of a plurality of  



annotations which may be offered to a user, an associated display condition
is defined in the  system, each of these display conditions being defined
in terms of one or more product data items 3 WO 02/091193 PCT/USO1/49641
in the product classification database. In operation, when a web page is
retrieved from the  Internet in response to a user request, the subject
matter of the web page data is analyzed and at least one product class to
which the subject matter relates is selected from the product
classification database. For the (or each) product class selected, product
data items associated  5 with that product class are then retrieved from
the database and used to evaluate the display conditions for at least a
subset of the available annotations. Then, for a set of these annotations
for which the associated display condition is satisfied, annotation data
indicative of the  annotation is supplied to the user station for display
in association with the web page. In embodiments of the present invention,
the subject matter of a web page is effectively  10 mapped to a product
class for which attributes are represented by data in the product
classification database, and this data is used to define display conditions
for the annotations. This  data may be as comprehensive as desired,
allowing sophisticated annotation display conditions,  identifying
precisely the particular product categories, products or product features
to which an  annotation is relevant, to be formulated in a simple manner by
reference to this data. However, 15 selection of the annotation is not
dependent on these specific products or features being described  in any
particular manner in the web page itself (indeed they need not necessarily
be mentioned at  all), since the attributes on which annotation selection
is based are identified by first mapping the  subject matter of web pages
to product classes in the classification database. Embodiments of the
invention thus provide highly effective annotation systems, allowing  20
convenient formulation of conditions for selection of annotations relevant
to web pages without  constraint to particular URLs or keywords appearing
in web pages themselves. Annotations may  be matched more effectively to
potential interests of users, offering benefits to both users and
annotators, and providing a practical basis for extending the scope of
annotation services  generally. By way of example, a new type of annotation
service employing a system embodying 25 the invention will be described in
detail below. Methods embodying the invention may be implemented by a data
processing system  which is connectable directly or indirectly to the user
station. For example, the system may be  associated with an Internet access
server, such as an ISP proxy server or a gateway server of a  private
intranet, which retrieves web pages from the Internet in response to web
page requests 



30 from the user station. In such cases, the server may forward retrieved
web pages to both the user  and the annotation system, and, when the
annotation system has processed the web page data,  may forward the
resulting annotation data on to the user station for display. 4 WO
02/091193 PCT/US01/49641 In alternative embodiments, however, web pages may
be downloaded to the user station  independently of the annotation system.
Here, a dedicated application associated with the user's  web browser may
forward the web page data to the annotation system which then returns the
resulting annotation data to the user station for display. Either way, the
web page data processed 5 by the annotation system preferably includes all
text data, whether displayable content or format  descriptors such as
section titles, which is indicative of the subject matter of the web page
content. In general, a given class of products represented in the
classification database may  correspond to one or more products, from a
specific single product to a category of related  10 products. For the sake
of efficiency, however, the product classes are preferably defined in
accordance with a generally hierarchical classification system, the product
classification database being organized to reflect this hierarchy. A set of
one or more product data items may be stored  for a given product class,
and these data items may relate to various attributes of products in the
class, including product names or category descriptors, product features
and components, 15 supplier details etc., as appropriate. Various text
processing mechanisms may be employed in analyzing the web page data to
select the appropriate product class(es) to which the web page relates. The
particular relationship  between the web page content and product classes
selected may be built in to the text processing  algorithms as desired, but
it will generally be desirable to map at least web pages relating to 20
particular products or types of products to corresponding product classes
in the classification  database. Text processing algorithms here may
operate independently of the product  classification, data, but for greater
efficiency the text processing is preferably performed with  reference to
product data items in the product classification database. For example,
where a  hierarchical product classification system is employed, text
classification mechanisms may be 25 used in a first stage of the analysis
process to identify a product class (or classes) corresponding  to a
particular category (or categories) of products to which the text relates.
This initial product  class selection may then be refined in a second stage
by checking for references in the text  corresponding to particular product
data items in the classification database. Of course,  



depending on the particular implementation of the product class selection
process, this process 30 may not result in selection of a product class for
every web page. Where no product classes are  identified for a web page,
then annotation data (or at least new annotation data) may not be  supplied
to the user station for that page. 5 WO 02/091193 PCT/US01/49641  The data
items associated with a selected product class which are retrieved in step
(c) above may consist only of the set of data items stored for that product
class. However, depending  on the particular classification system
employed, data items stored for other, related classes may  be retrieved
here. For example, in a hierarchical classification system, data items
stored for 5 "ancestor" or "descendent" classes of a selected product class
may also be retrieved as discussed  further below. The group of annotations
whose display conditions are evaluated in step (d) above may be  only a
subset of all the available annotations. For example, embodiments are
envisaged where  annotations are categorized to some extent and an
appropriate group of annotations selected 10 based on the product class
selected in step (b). In the simplest case however, the display  conditions
of all annotations may be evaluated in step (d). While these display
conditions are  dependent on the product data items discussed above, at
least some of the conditions may  additionally depend on further data items
stored in the system, such as user-specific data, as  discussed further
below. Evaluating such a display condition thus involves determining
whether 15 the condition is satisfied by both the product data items and
the appropriate further data items.  The set of annotations in step (e) for
which annotation data is supplied to the user station  may be all those for
which the associated display condition is satisfied in step (d). In other
embodiments, for example where display space is limited, up to a
predetermined maximum  number of annotations may be selected. In this case,
annotations are preferably selected in a 20 priority order according to
some priority parameter associated with the annotations. Particular
examples of such priority systems will be described below. In other
embodiments of the present invention, the annotation data supplied to the
user  station comprises the annotation itself, though in preferred systems
the annotation data comprises  at least a link to the annotation and may
include additional data such as an abstract, annotators' 25 logo or other
such indicia conveying some basic information about the annotation. The
user may  then use the link to access the entire annotation if desired. It
will be appreciated, therefore, that  the annotations themselves need not
be stored in the system, the display conditions being  



associated with the annotations in the system simply by storing the
corresponding link for each  display condition. 30 Another aspect of the
invention provides apparatus for annotating web pages requested  from the
Internet by a user station connectable to the apparatus. The apparatus
comprises: 6 WO 02/091193 PCT/US01/49641  a product classification database
for storing, for each of a plurality of product classes  represented in the
database, a set of product data items indicative of attributes of products
in that class; an annotation database for storing, for each of a plurality
of annotations, a display 5 condition dependent on one or more product data
items in the product classification database;  and a controller for
receiving web page data retrieved from the Internet in response to a web
page request from the user station, the controller being configured to (a)
analyze the web page data to select, in dependence on the subject matter of
the data, at  10 least one product class to which said subject matter
relates from the product classes  represented in the product classification
database, (b) retrieve from the product classification database product
data items associated with  the or each product class selected in step (a),
(c) determine, for each of a group of said annotations, whether the
associated display 15 condition in the annotation database is satisfied by
the product data items retrieved in step  (b), and (d) for each of a set of
annotations for which the associated display condition is satisfied  in
step (c), to supply annotation data indicative of the annotation for
display at the user  station in association with the web page. 20 It is to
be understood that, in general, where features are described herein with
reference  to a method embodying the invention, corresponding features may
be provided in apparatus  embodying the invention, and vice versa. The
invention also extends to a computer program  product comprising computer
program code means which, when loaded in a controller of a data  processing
system, configures the controller to perform a web page annotation method
as 25 described above. Brief Description of the Drawings Embodiments of the
invention will now be described, by way of example, with reference  



to the accompanying drawings in which: Figure 1 is a schematic block
diagram of a web page annotation system embodying a  30 preferred
embodiment of the invention; Figure 2 is a schematic illustration of part
of a product classification database of a type  which may be employed in
embodiments of the invention; 7 WO 02/091193 PCT/US01/49641  Figure 3 is a
flow chart illustrating operation of an ISP server in the embodiment of
Figure 1; Figure 4 is a flow chart illustrating operation of a product
identification server in the  embodiment of Figure 1; 5 Figure 5 is a flow
chart illustrating operation of an annotation server in the embodiment  of
Figure 1; Figures 6 and 7 show flow charts illustrating in more detail
respective steps in the flow  chart of Figure 5; and Figure 8 illustrates
one example of a user display resulting from operation of the  10
annotation system. Best Mode for Carrying Out the Invention The web page
annotation system described in detail below implements a particular
annotation service designed to assist consumers in gathering information
which each individual  consumer may consider relevant to a product
purchasing decision. 15 The current HTML-based model of Internet browsing
gives web page providers full  control over the web page content. They
decide which links to include and which text and  pictures to provide. In
the context of electronic commerce, the total control of the web page
provider makes it problematical for consumers to base purchasing decisions
on the information  provided at a single merchant's web site. Before buying
products, many consumers prefer to 20 collect more information, such as
information on merchants from merchant rating sites, and  information on
products from specialized product comparison and recommendation sites,
professional consumer organizations or product rating sites, or the web
sites of organizations like  Greenpeace and Amnesty International which may
offer information about particular products  and suppliers. Consumers may
also wish to check whether they may buy a product from their 25 favorite
merchant, or from other merchants with faster delivery or cheaper prices.
Collecting all  this information requires considerable effort and expertise
on where and how to search for the  



required information. The annotation system described below implements an
annotation service which  addresses this problem, reducing the need for
consumers to perform independent searches to  30 obtain information
relevant to intended purchasing transactions. In the particular embodiment
described, the system operates to provide users with access to two basic
types of annotation  information. The first group of annotations comprises
information items from particular sources,  8 WO 02/091193 PCT/US01/49641
referred to hereinafter as "authorities", who offer their annotations for
use in the service. These  authorities may include a wide range of
organizations, from religious, charitable or political  organizations to
consumer rating or review organizations and individual commercial entities.
In  general, any entity providing comments or other information which
consumers may find relevant 5 to a purchasing transaction may participate
as an authority in the service. The second group of  annotations comprises
advertisements submitted for use in the service by participating
advertisers. The block diagram of Figure 1 illustrates an overall system
architecture. A data  processing system 1 is provided at an Internet
Service Provider (ISP) site in this embodiment and  10 provides customers
who connect to the ISP system from user stations 2 with access to the
Internet 3. In particular, Internet access is provided by an ISP proxy
server 4 of the ISP system 1.  Proxy server 4 is connected to an annotation
controller, indicated generally at 5, and to a user  account management
component 6 providing software tools which enable users to access and
update user account data stored in a user database 7 as discussed further
below. The annotation 15 controller 5 may also access the user database 7,
as well as five further databases indicated by  references 8 to 12 in the
figure. Database 8 is an authorities annotations database in which the
display conditions for  authorities' annotations are stored with their
associated data as described further below. Database  9 is an advertisers
annotations database in which the display conditions for advertisers' 20
annotations are similarly stored. Database 10 stores the product
classification data, and database  11 the analysis algorithms, used in the
product identification process of the annotation system  discussed further
below. Database 12 is a URL database which is also employed in the product
identification process discussed below. In addition to the ISP system 1,
the overall annotation system here includes a set of  25 master components
which are centrally maintained at the site of a system management  



organization on behalf of all ISPs who offer the annotation service to
their customers. These  include a set of master databases 15 which
correspond to the databases 8 to 11 of the ISP system  1 as indicated in
the figure. In addition, a central management component 16, implemented by
one or more servers for example, provides the software tools necessary for
set-up and 30 maintenance of the system. These include a set of core
management tools 17 with which a  management team at the central
organization sets up and maintains the product classification data  and
analysis algorithms in the corresponding master databases. A set of
authorities' management  tools 18 are provided to enable participating
authorities to formulate and maintain the display 9 WO 02/091193
PCT/US01/49641  conditions and associated data for their annotations in the
master authorities annotations  database. A set of advertisers' management
tools 19 are similarly provided to enable  participating advertisers to
input and maintain their advertisement display conditions and  associated
data in the master advertisers annotations database. These management tools
may also 5 support other administrative tasks such as viewing of account
and statistical information for  example. As indicated in the figure, the
contents of the master databases 15 are periodically  replicated to the
corresponding databases of ISP system 1. Focusing now on the ISP system 1,
the annotation controller 5 in this embodiment is  implemented by an
annotation server 20 and a product identification server 21. These servers
are  10 configured by software to perform the key steps of the web page
annotation process described in  detail below, and suitable software will
be apparent to those skilled in the art from the description herein. It
will be appreciated that the program code constituting this software may be
supplied as a separate product, embodied in a computer-readable medium such
as a diskette or an  electronic transmission sent to a system operator for
example, for loading in servers 20, 21 to 15 configure the servers to
operate as described. Operation of servers 20 and 21 utilizes various data
stored in databases 7 to 12 as will now be described. Product ID server 21
uses databases 10, 11 and 12 in analyzing a received web page. This
analysis is performed to select one or more product classes, represented in
the product  classification database 10, to which the subject matter of the
web page relates. The product 20 classification database stores data
representing a generally hierarchical product classification  system
defining multiple product classes organized in a hierarchical fashion. A
given product  class may represent a particular product or category of
products, and for each product class a set  of product data items is stored
in the database, where each product data item defines a particular  



attribute of the product or products in that class. Figure 2 is a schematic
illustration of the data 25 structure for a portion of the classification
hierarchy in one particular example of the product  classification
database. Five product classes of the hierarchy are illustrated by the
blocks in the  figure. Here, the classes labeled Al 1 and A12 represent
respective individual products which are  both members of a particular
product category represented by product class Al in the figure.  Product
classes All and A12 may thus be considered "descendants" of product class
Al, and 30 conversely, class Al may be considered an "ancestor" of All and
A12 in the hierarchy. Class Al  is itself a descendant of product class A,
so that Al represents a sub-category of products in the  broader category
represented by A. Class A, which may itself be a descendent of a class in a
higher level of the hierarchy, may have a number of other descendent
classes such as A2 shown 10 WO 02/091193 PCT/USO1/49641 in the figure, and
each of these descendent classes may, like Al, have its own descendent
classes.  Thus, every product class is cross-referenced in the data
structure with its particular ancestor  and/or descendant classes as
appropriate. Each individual product class is referenced in the data
structure by a class ID, and a set of one or more product data items,
referred to hereinafter as 5 "properties" P, may be stored against each
class ID. Such properties may define various attributes  of products, from
a simple name of a product or product category, to more detailed aspects
such  as particular product features and components, supplier details, etc.
(Note that the class ID may  be an abstract reference, so that at least one
property, descriptive of the product or products in a  class, may be stored
as a product data item for each class. However, where the class ID is
itself a 10 descriptor for product(s) in the class, this may be considered
to be a product data item for the  purposes of the annotation method, and
there need not necessarily be additional properties stored  against such a
class ID in all cases). According to one embodiment of the invention,
properties P maybe expressed as  <name,value> pairs so that, for example, a
property <battery, cadmium> may be stored where  15 product(s) in the class
require cadmium batteries. In general, for a class representing a category
of products, properties common to all descendent classes may be stored as
properties for that  class. Thus, in the example of Figure 2, properties
P1, P2 and P3 are common to all descendants  of class A. Properties P4, P5
and P6 of class Al are common to the products represented by  classes Al 1
and A12, and properties P4, P6 and P7 for A2 are common to descendent
classes of 20 A2. For products Al 1 and A12, additional properties P8, P9
and P10, PI 1 are stored respectively  as indicated. In addition to
descendants of a given product class, identifiable subcomponents of  



product(s) in the class may be cross-referenced with the product class
where these  subcomponents are represented in another part of the data
structure. Moreover, while particular  supplier details may be defined by
properties of a given product class, comprehensive details of 25 suppliers
may be stored independently in the database and cross-referenced with
product classes  as appropriate, thus enabling access from the product
classification structure to more detailed  supplier information. The
analysis algorithms stored in database 11 may be employed by product ID
server 21  to process web pages with reference to data stored in the
product classification database 30 described above. These algorithms
implement a two-stage analysis process. In the first stage,  automatic text
processing mechanisms are preferably employed to make a preliminary
identification of the product class, or group of product classes, to which
the content of the web  page relates. These mechanisms may employ generally
known text processing techniques and 11 WO 02/091193 PCT/US01/49641 may be
formulated to learn from input data examples, developing and refining rules
for mapping  subject matter to product classes based on factors such as the
appearance of particular  combinations of words in the text, the context of
particular words and numbers of references to  words in particular sets,
etc. To allow for web pages relating to more than one subject, these text 5
processing algorithms may first analyze the coherence of text to identify
segments relating to  different subjects, and then process the resulting
segments individually. The second stage  employs knowledge based mechanisms
which are specialized for the individual product class(es)  identified by
the first processing stage. These knowledge based mechanisms, again
employing  generally known techniques, may check for references in the text
corresponding to particular 10 properties in the product classification
database which distinguish between descendent product  classes. This allows
the preliminary selection of a product class in the first analysis stage to
be  refined in most cases to a more specific product class, where possible
to a class representing a  specific product. By means of the analysis
process described above, the product ID server 21 may select at  15 least
one product class in database 10 relating to the subject matter of the web
page. When this  process has been performed for a web page, in this
embodiment the product ID server stores the  class ID for the selected
class in the URL database 12 against the URL of the web page, together
with a "valid-until date" set based on the expected frequency of web page
updates. The annotation server 20 may use data stored in the user database
7 and the two 



20 annotations databases 8 and 9 to select particular annotations for which
annotation data is to be  supplied to the user station for a given web
page. Considering first user database 7, the user  account data for a given
user, identified by a corresponding user ID, includes a set of rating
values defining a preference profile for authorities participating in the
annotation service. These  rating values are set by users, by means of
account management tools 6, to indicate the relative 25 importance that the
user attaches to comments from the individual authorities for specific
product  categories. In this example, the account management tools 6
present users with a hierarchy of  product categories, corresponding to
product classes in the classification database 10, and a user  may assign
to each node of the hierarchy any number of authorities (with an associated
rating  value) from the list of participating authorities. Possible rating
values maybe 0, 1, 2 or 3 with 0 30 being the default value. For a given
authority, rating values lower down the hierarchy may  overwrite
higher-level rating values. These rating values are used by annotation
server 20 in the  annotation selection process as described further below.
12 WO 02/091193 PCT/US01/49641  The annotation selection process may also
use the display conditions stored in the annotation databases 8 and 9. Each
of these display conditions is expressed in terms of one or  more
properties in the product classification database to indicate the
particular products, product  categories or product features, for example,
to which the associated annotation is relevant. The 5 display condition is
stored together with associated data which differs in this embodiment for
authorities' and advertisers' annotations. An example of XML (Extensible
Markup  Language)-format data stored in database 8 for an authority
annotation is shown below. <comment
url=http://www.enviro.org/comments/cadmiunBattery  type=product> 10
<trigger importance=3> <member product.battery cadmium>  </trigger>
<abstract>  uses worst of battery type  15 </abstract> </comment>  Here,
the URL in the data "comment" points to the web page of the comment offered
as the  annotation by the authority in question. The element "type"
indicates whether the comment  



relates to a product, a product category, or a product supplier, in this
case to a product. This 20 element may be used in generating the annotation
data to be displayed to the user as discussed  further below. The trigger
clause specifies the display condition together with an importance  rating
set by the authority. The importance rating may be set, for example, at
values from 1 to 3  to indicate increasing importance with which the
annotation is viewed by the authority. Here the  element "importance" is
set to 3 to indicate the highest importance rating. The display condition
25 is expressed by the member clause which specifies the values of
particular properties required for  applicability of the annotation. Here
the member clause specifies that the property "battery"  should have the
value "cadmium", i.e. that the product uses a cadmium battery. The abstract
clause gives a brief abstract of the annotation which may be displayed to
the user without  accessing the complete annotation as discussed further
below. 30 An example of the XML-format data stored in database 9 for an
advertiser's annotation is  shown below. <ad
url=http//www.tshirts.com/catalog?PID=79797610  13 WO 02/091193
PCT/USO1/49641  budget=100 validUntil=2001-09-25>  <trigger firstBid=0.05
loselncrement=0.05 5 winDecrement=0.01  maxBid=0.5>  <equal
consumer.buyFrequency high>  <less consumer.age 50> <equal product.ISBN
79798790>  10 </trigger> <abstract>  Get matching T-shirt  </abstract>
</ad>  15 Here, the URL again points to the location where the full
advertisement may be found,  and an abstract is included as for the
authority annotation above. The trigger clause here specifies  a bidding
strategy from which a bid value, indicative of the price offered by the
advertiser for  



selection of the advertisement, may be determined. In particular, the value
of "budget" indicates  the total amount the advertiser is willing to spend
on the particular advertisement up to a date 20 specified by the element
"validUntil". "firstBid" in the trigger clause indicates the price offered
for a first bid. "winDecrement" indicates the amount by which the bid value
is to be decreased if  a bid is won, and "loselncrement" the amount by
which the bid should be increased if a bid is  lost, up to a maximum amount
specified by "max.Bid". Each time an advertisement competes for  selection
as described further below, the annotation server 20 updates account
information which 25 is stored for that advertisement in database 9. For
each advertisement, a current bid value is  updated by subtracting/adding
the win decrement/lose increment respectively from the last  current bid
value according to whether the advertisement won the bid (i.e. was
selected) or not.  In addition, when the bid was won, an account balance is
updated to reflect the remaining budget  by subtracting the last current
bid value. Operation of the bidding process will be described in 30 more
detail below. The trigger clause above also specifies the display condition
for the  advertisement. Here, the display condition references not only
properties in the product  classification database, but also further data
items relating to characteristics of the user which are  recorded by the
ISP against individual user IDs, for example in the user database 7. In
this 14 WO 02/091193 PCT/US01/49641  particular example, the display
condition requires that: a parameter "buyFrequency", indicating  the
purchasing rate of the consumer, is determined to be high; that the
consumer's age is less  than 50; and that the property ISBN has the value
79798790 (i.e. that the product is a book with  the ISBN number stated). 5
Having described the information used in the annotation process, the
operation of the  various components of the annotation system 1 will now be
described in detail with reference to  the flow charts of Figures 3 to 7.
Figure 3 illustrates operation of ISP proxy server 4 in response to receipt
of a web page  request from user station 2. Receipt of the web page request
is represented by step 30 in the 10 figure, and in step 31 the ISP server 4
retrieves the web page from the Internet 3 in the usual way.  In step 32,
the ISP server sends the web page to the user station 2 as usual, but also
forwards the  web page to the annotation server 20 of controller 5. When
forwarding the web page to  annotation server 20, the ISP server also
supplies the user ID of the current user (determined  from the web page
request from the user station) for use by the annotation server as
discussed 15 below. The annotation server operates as detailed below to
supply annotation data for the web  



page back to ISP server 4. This annotation data is received by the ISP
server at step 33, and in  step 34 the ISP server transmits the annotation
data to the user station 2 for display in association  with the web page.
(A particular example of the resulting user display will be described
below).  The operation is then complete. 20 When the annotation server 20
receives a web page from ISP server 4, the annotation  server stores the
web page (with the supplied used ID) and then issues a product ID request
to  product ID server 21. The subsequent operation of product ID server 21
is shown in Figure 4.  Following receipt of the product ID request at step
40, in step 41 server 21 retrieves the web page  from annotation server 20.
Next, in step 42 server 21 checks whether there is a valid entry in the 25
URL database 12 for the URL of the web page following previous analysis of
the same web page  as described above. A valid entry here may be one for
which the valid-until date has not yet  expired. If a valid entry is found
(as indicated by a "Yes" at step 43), operation proceeds directly  to step
46 where the class ID(s) stored under this entry are supplied to the
annotation server 20,  and the operation is complete. If no valid entry is
found (indicated by a "No" at step 43), then in 30 step 44 the product ID
server runs the analysis algorithms described above to select the
appropriate product class(es) in the classification database 10. Next, in
step 45, the class ID for  the (or each) selected class is stored under the
web page URL in URL database 12, together with  an appropriate valid-until
date which may be calculated, for example, as a fixed number of days  15 WO
02/091193 PCT/US01/49641  from the current date. Finally, the selected
class ID is forwarded to annotation server 21 in step  46, and the
operation terminates. In the Figure 4 process, where supplier data is
stored independently in the classification  database as described above,
the server 21 may additionally identify a supplier ID from the web  5 page
where possible. This may be performed as part of the analysis process of
step 44, for example by comparing domain names in the web page URL with
supplier names in the prestored  supplier data. Supplier IDs identified in
this way, or referenced by properties associated with the  selected product
classes, may be included in the entry in the URL database 12 and supplied
to the  annotation server in step 46 together with the class IDs. 10 Figure
5 shows the operation of the annotation server 20, where steps 50 and 51
represent receipt of a web page from ISP server 4, and issue of a product
ID request to server 21,  as already described. On receipt of the selected
class ID (or IDs) from server 21 at step 52 of  Figure 5, the annotation
server may retrieve, for the or each class ID, properties associated with  



that class and stored classification database 10. Depending on the
particular implementation of 15 the classification system, the properties
retrieved for each class may be only those stored under  that particular
class ID in the database, or properties associated with other classes
referenced  from this class. For instance, in the example of Figure 2, the
common properties stored for  ancestor classes of a given class may be
retrieved in addition to the particular properties stored  for that class.
For a class representing a product category, it will generally be
sufficient to retrieve 20 only those properties stored for that class (and
ancestor classes where appropriate), though  properties stored for
descendent classes may be retrieved in some embodiments if desired.
Moreover, where subcomponents and supplier data are referenced from product
classes (or a  supplier ID is supplied by the product ID server as
described above), subcomponent and supplier  properties may be retrieved as
appropriate. In any case, after retrieval of the properties in step 52, 25
the annotation server then uses these properties in step 53 to select the
authorities annotations for  the web page. This process will be described
in more detail with reference to Figure 6. Next, the  advertisements are
selected in step 54 using the retrieved properties, and this process is
detailed  further in Figure 7. After selection of the annotations, at step
55 the resulting annotation data is  supplied to the ISP server 4 for
forwarding to the user station, and the process terminates. 30 Referring
now to Figure 6, a preferred process of selecting authorities' annotations
(step  53 of Figure 5) is described in more detail. In step 60, the
annotation server 20 evaluates the  display conditions stored in annotation
database 8 to identify the annotations whose display  conditions are
satisfied by the properties retrieved in step 52 of Figure 5. In step 61
the 16 WO 02/091193 PCT/US01/49641  annotation server accesses user
database 7 to retrieve, for the current user ID, the authorities and
associated rating values stored as described above for the product category
or categories  corresponding to the class IDs received from product ID
server 21 in step 52 of Figure 5. Of the  annotations identified in step
60, those for which the user has specified a rating value for the 5
corresponding authority are selected. (The identity of the annotating
authority may be determined  here from domain names in the URL associated
with the display condition where appropriate, or  from an authority ID
specified in the data stored for each display condition for example). For
each of the remaining annotations, where more than one rating value is
specified for the authority  (i.e. in the case of a web page relating to
multiple product categories) the maximum user rating 10 value for that
authority is selected. Next, in step 62, the annotation server calculates a
priority  value for each annotation as the product of the corresponding
user rating value and the  



importance value specified by the authority for that annotation as
described above. In step 63, up  to a preset maximum number (here six)
annotations are then selected in order of decreasing  priority value.
(Where there are more than six annotations, these may be noted here by the
15 annotation server for access by the user in response to a subsequent
request as discussed further  below). Next, in step 64 the annotation
server generates the annotation data for the selected  annotations for
supply to the ISP server 4. This data comprises an icon for each annotation
for  display at the user station as described below. Each icon may provide
a link to the corresponding  annotation at the URL stored in the annotation
database, and the abstract for the annotation may 20 be supplied in this
embodiment as an "alt text" associated with the icon. Typically, each icon
will  also include other indicia, such as the authority name or a logo
associated with the authority  where specified in the annotation database.
In addition, the icons may be color-coded or  otherwise indicate whether
the corresponding annotation refers to a product, supplier or product
category based on the "type" element associated with the annotation as
described above. 25 Figure 7 shows the process of selecting advertisers
annotations (step 54 of Figure 5) in  more detail. In step 70, annotation
server 20 retrieves the user details (consumer age, buy  frequency etc.)
referenced in advertisement display conditions as described above which are
stored in user database 7 under the current user ID. Next, in step 71, the
annotation server may  evaluate the advertisement display conditions in
database 9 to identify the set of advertisements 30 whose display
conditions are satisfied by the properties retrieved in step 52 of Figure 5
and the  user properties retrieved in step 70 as appropriate. For the
resulting set of advertisements  competing for selection, in step 72 the
current bid values may be retrieved from the  advertisement account
information discussed above. The two highest-bidding advertisements 17 WO
02/091193 PCT/US01/49641 may then be selected in step 73. In step 74, the
advertisement account information for each of the  competing advertisements
may be updated as described above to adjust the current bid value and
remaining budget according to whether the advertisement was selected or not
in step 73. (If an  advertising budget is reduced to zero here, then a
message to this effect may be sent 5 automatically to the advertiser).
Then, in step 74, the annotation server generates the annotation  data for
the selected advertisements in a similar manner to step 64 of Figure 6, and
the process is  complete. Figure 8 illustrates one example of a user
display resulting from annotation of a web page  by the process described
above. In this example, the web page relates to a particular book offered  



10 for sale by an online bookstore, and is displayed in a main frame 80 of
the web browser window 81. In this example, the user interface presenting
the annotation data to the user is in the form of  a footnotes bar
displayed in a separate frame 82, at the bottom of the browser window, with
sub-frames for the annotation icons. The icons representing the two winning
advertisements, Adl  and Ad2, are displayed at the left-hand side of the
footnotes bar. The next six icons, labeled C1 15 to C6, represent the six
authorities' annotations selected in the annotation process. Clicking on
any of these icons takes the user to the corresponding annotation which may
be displayed in a  separate browser window, for example. The last icon on
the right-hand side, labeled "More",  provides a link to a display showing
any additional authorities' annotations noted by the annotation server in
step 63 of Figure 6 as described above. These may be displayed in a
separate  20 browser window, or in the same browser window with an updated
footnotes bar, for example. As  indicated for icon Cl in the figure, when
the user places the cursor over one of the icons, the  associated abstract
is displayed as Alt text. As discussed above, the icons themselves may
include information such as annotators' logos, and maybe color-coded
according to the subject  of the annotation. In other embodiments,
color-coding of authorities' annotations may be 25 performed based on
whether the annotation is a positive, negative or neutral comment where an
appropriate indicator is provided in the annotation database for each
annotation. The footnotes  bar may also provide an additional link (not
shown) enabling the user to access his account  information in user
database 7 and adjust his authority preference profile if desired. Of
course,  while one particular user interface for displaying annotation data
is shown in the figure, many 30 other possibilities are contemplated. For
example, in some embodiments, annotation data may be  presented to users in
a separate browser window and/or presented in response to the user clicking
on an "annotation request" icon in the main browser window. 18 WO 02/091193
PCT/US01/49641  Industrial Applicability It will be seen that the present
invention provides an annotation system that provides  users with access to
personally-tailored annotation information relevant to web page content
while allowing annotation providers to conveniently specify display
conditions for their 5 annotations which reference the topic of the web
page content to which the annotations are  relevant. It will of course be
appreciated that many changes and modifications may be made to  the
particular embodiment described above without departing from the scope of
the invention.  For example, while databases 7 to 12 are illustrated as
separate elements in Figure 1, in practice  



more than one of these databases may of course be implemented by the same
device. Also, while 10 the above embodiment operates with two particular
groups of annotations, i.e. authorities'  annotations and advertisements,
in general one or more groups of annotations may be employed.  Further,
while a single display condition is described above for each annotation, in
general one or  more display conditions may be associated with each
annotation as desired. Various alternatives to the advertisement bidding
process described above are also within  15 the scope of the present
invention. For example, advertisers may simply pay a fixed fee for
inclusion of an advertisement in the service for a specified time, in which
case advertisement  selection may be based solely on the display
conditions. If desired, the system may select and  display advertising
annotations before authorities' annotations, and the number of "spaces"
allocated to advertisements (e.g. sub-frames in the footnotes bar of Figure
8) may be 20 user-selectable. With regard to the text analysis process,
this may involve a preliminary stage  which determines whether the web page
content is generally product-related, and if not the  annotation process
may then be terminated for that page. In any case, situations where the
text  analysis process cannot identify a product class for a particular web
page may be handled in  various ways. For example no annotation data may be
supplied, or annotation data for the last 25 page accessed by that user may
be retained, or a set of advertisements may be selected based on a  history
of product classes identified during that user-session. Further, while it
is assumed that  system is applied to HTML-format web pages in the above
embodiment, the system is of course  applicable with other data formats. 19
WO 02/091193 PCT/USO1/49641  CLAIMS  What is claimed is: 1. A method for
annotating web pages requested from the Internet (3) by a user station (2),
the method comprising, in a data processing system (1) connectable to the
user station (2): 5 (a) receiving web page data retrieved from the Internet
(3) in response to a web page  request from the user station (2); (b)
analyzing the web page data to select, in dependence on the subject matter
of the data,  at least one product class to which said subject matter
relates from a plurality of product classes  represented in a product
classification database (10) of the system (1), the product classification
10 database (10) storing, for each said product class, a set of product
data items indicative of attributes of products in that class; 



(c) retrieving from the product classification database (10) product data
items associated  with the or each product class selected in step (b); (d)
for each of a group of annotations, each associated in the system (1) with
a display  15 condition dependent on one or more product data items in the
product classification database  (10), determining whether the associated
display condition is satisfied by the product data items  retrieved in step
(c); and (e) for each of a set of annotations for which the associated
display condition is satisfied  in step (d), supplying annotation data
indicative of the annotation to the user station (2) for 20 display in
association with the web page. 2. A method as claimed in claim 1 wherein
said annotation data comprises a link to the  corresponding annotation. 3.
A method as claimed in claim 1 or claim 2 including, prior to step (a),
receiving the web  page request from the user station (2) and obtaining the
web page from the Internet (3) for supply  25 to the user station (2). 4.
The method of claim 1 wherein step (b) comprises text-processing the web
page data with  reference to product data items in the product
classification database (10) to select said at least  one product class. 20
WO 02/091193 PCT/USO1/49641  5. The method of claim 1 wherein, for at least
some annotations of said group, the  associated display conditions are
additionally dependent on respective sets of further data items  stored in
the system (1), and wherein, for each such annotation, step (d) comprises
determining  whether the associated display condition is satisfied by said
product data items and the respective  5 set of further data items. 6. The
method of claim 1 wherein said set of annotations comprises up to a
predetermined  maximum number of annotations. 7. The method of claim 1
wherein step (e) includes selecting said set of annotations, from
annotations for which the associated display condition is satisfied in step
(d), in a priority order  10 according to a priority parameter associated
with each annotation. 8. The method of claim 7 wherein: the annotations
comprise information items from predetermined sources; the priority
parameter associated with an annotation is dependent on a rating value,
assigned by a user to the source of the annotation and prestored in the
system (1) in association  



15 with a user ID for that user; and step (e) includes determining, for
each of the annotations for which the associated display  condition is
satisfied, the priority parameter associated with the annotation from the
rating value  prestored for the source of that annotation in association
with a current user ID determined by  communication from the user station
(2). 20 9. The method of claim 7 wherein: the annotations comprise
advertisements; the priority parameter associated with an annotation
comprises a bid value defined in the  system (1) and indicative of a price
an advertiser offers for display of the advertisement; and step (e)
includes selecting said set of annotations in order of decreasing price
indicated by  25 the bid values for annotations for which the associated
display condition is satisfied in step (d).  10. The method of claim 7
including performing steps (d) and (e) for each of first and second  groups
of annotations, wherein: 21 WO 02/091193 PCT/US01/49641  annotations in the
first group comprise information items from predetermined sources, said
priority parameter associated with an annotation in the first group being
dependent on a  rating value, assigned by a user to the source of the
annotation and prestored in the system (1) in  association with a user ID
for that user; 5 step (e) for the first group includes determining, for
each of the annotations for which the  associated display condition is
satisfied in step (d), the priority parameter associated with the
annotation from the rating value prestored for the source of that
annotation in association with a  current user ID determined by
communication from the user station (2); annotations in the second group
comprise advertisements, said priority parameter 10 associated with an
annotation in the second group comprising a bid value defined in the system
(1) and indicative of a price an advertiser offers for display of the
advertisement; and step (e) for the second group includes selecting said
set of annotations in order of  decreasing price indicated by the bid
values for annotations in the second group for which the  associated
display condition is satisfied in step (d). 15 11. The method of claim 1
further including the steps of: after step (b), storing data identifying
the or each selected product class, in association  with the URL of the web
page data, in a URL database (12) of the system (1); and prior to step (b),
checking whether the URL of the received web page data is stored in the  



URL database (12), and, if so, performing an alternative step (b)
comprising selecting the or each  20 product class identified in the URL
database (12) in association with the URL of the received  web page data.
12. The method of claim 1 further including, prior to performing step (a)
for a first web page,  the step of generating the set of product data items
for each said product class and storing the  product data items in the
product classification database (10). 25 13. The method of claim 1 further
including, prior to performing step (a) for a first web page,  the step of
generating the display conditions associated with respective said
annotations, and  storing the display conditions in an annotation database
(8, 9) of the system (1). 14. An apparatus for annotating web pages
requested from the Internet (3) by a user station  (2) connectable to the
apparatus, the apparatus comprising: 22 WO 02/091193 PCT/US01/49641 a
product classification database (10) for storing, for each of a plurality
of product classes  represented in the database (10), a set of product data
items indicative of attributes of products in  that class; an annotation
database (8, 9) for storing, for each of a plurality of annotations, a
display  5 condition dependent on one or more product data items in the
product classification database  (10); and a controller (5) for receiving
web page data retrieved from the Internet (3) in response to  a web page
request from the user station (2), the controller (5) being configured to
(a) analyze the web page data to select, in dependence on the subject
matter of the data, at  10 least one product class to which said subject
matter relates from the product classes  represented in the product
classification database (10), (b) retrieve from the product classification
database (10) product data items associated  with the or each product class
selected in step (a), (c) determine, for each of a group of said
annotations, whether the associated display 15 condition in the annotation
database (8, 9) is satisfied by the product data items retrieved  in step
(b), and (d) for each of a set of annotations for which the associated
display condition is satisfied  in step (c), supply annotation data
indicative of the annotation for display at the user  station (2) in
association with the web page. 20 15. The apparatus of claim 14 wherein
said annotation data comprises a link to the  



corresponding annotation. 16. The apparatus of claim 14 or claim 15
including an Internet access server (4) for  retrieving web pages from the
Internet (3) in response to web page requests from the user station  (2),
the server (4) being configured to supply said web page data to the
controller (5) on retrieval  25 of a web page from the Internet (3). 17.
The apparatus of claim 14 wherein the controller (5) is configured to
analyze the web  page data by text-processing the data with reference to
product data items in the product  classification database (10). 23 WO
02/091193 PCT/USO1/49641  18. The apparatus of claim 14 wherein said set of
annotations comprises up to a  predetermined maximum number of annotations,
the controller (5) being configured to select the  set of annotations from
annotations for which the associated display condition is satisfied in step
(c). 5 19. The apparatus of claim 14 wherein the controller (5) is
configured to select said set of  annotations, from annotations for which
the associated display condition is satisfied in step (c),  in a priority
order according to a priority parameter associated with each annotation.
20. The apparatus of claim 19 for use where said plurality of annotations
comprise  information items from predetermined sources, wherein: 10 the
apparatus includes a user database (7) for storing rating values, assigned
by a user to  respective said sources, in association with a user ID for
that user; and the controller (5) is configured such that, in selecting
said set of annotations, the  controller (5) determines, for each of said
annotations for which the associated display condition  is satisfied, the
priority parameter associated with the annotation from the rating value
assigned 15 to the source of that annotation and stored in the user
database (7) in association with a current  user ID determined by
communication from the user station (2). 21. The apparatus of claim 19
wherein said plurality of annotations comprise advertisements,  said
priority parameter associated with an annotation comprising a bid value
defined in the  annotation database (9) for that annotation and indicative
of a price an advertiser offers for 20 display of the advertisement,
wherein the controller (5) is configured to select said set of  annotations
in order of decreasing price indicated by the bid values for annotations
for which the  associated display condition is satisfied in step (c). 22.
The apparatus of claim 19 wherein the controller (5) is configured to
perform steps (c)  



and (d) for each of first and second groups of annotations for which
annotation conditions are  25 stored in the annotation database (8, 9),
wherein annotations in the first group comprise information items from
predetermined sources and annotations in the second group comprise
advertisements, and wherein: the apparatus includes a user database (7) for
storing rating values, assigned by a user to  respective said sources, in
association with a user ID for that user; 24 WO 02/091193 PCT/US01/49641
the controller (5) is configured such that, in selecting said set of
annotations in step (d) for the first group, the controller (5) determines,
for each of the annotations for which the  associated display condition is
satisfied in step (c) for the first group, the priority parameter
associated with the annotation from the rating value assigned to the source
of that annotation and 5 stored in the user database (7) in association
with a current user ID determined by  communication from the user station
(2); the priority parameter associated with an annotation in the second
group comprises a bid  value defined in the annotation database (9) for
that annotation and indicative of a price an  advertiser offers for display
of the advertisement; and 10 the controller (5) is configured to select
said set of annotations in step (d) for the second  group in order of
decreasing price indicated by the bid values for annotations for which the
associated display condition is satisfied in step (c) for the second group.
23. The apparatus of claim 14 including a URL database (12), wherein the
controller (5) is  configured such that: 15 after performing step (b), the
controller (5) stores data identifying the or each selected  product class,
in association with the URL of the web page data, in the URL database (12);
and  prior to performing step (b), the controller (5) checks whether the
URL of the received web page data is stored in the URL database (12), and,
if so, performs an alternative step (b)  comprising selecting the or each
product class identified in the URL database (12) in association  20 with
the URL of the received web page data. 24. A computer program product
comprising computer program code means which, when  loaded in a controller
(5) of a data processing system (1), configures the controller (5) to
perform  a web page annotation method as claimed in claim 1. 25 


