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57 ABSTRACT

Personalized electronic-mail delivery is disclosed. The con-
tent of incoming electronic-mail messages is identified.
Determinations may be made with respect to whether the
content of the incoming electronic-mail messages corre-
sponds to a user profile. The user profile may indicate one or
more user preferences of a particular user with respect to
incoming electronic-mail messages. If the incoming elec-
tronic-mail messages correspond to the one or more user
preferences indicated in the user profile, the electronic-mail
messages may be delivered to an electronic-mail server. The
electronic-mail messages may then be displayed to the user
via a list of electronic-mail messages reflective of those mes-
sages that are stored at the electronic-mail server and acces-
sible to the end-user.
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PERSONALIZED ELECTRONIC-MAIL
DELIVERY

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application is a continuation and claims
the priority benefit of U.S. patent application Ser. No. 11/589,
007 filed Oct. 27, 2006, which is a continuation and claims the
priority benefit of U.S. patent application Ser. No. 09/361,678
filed Jul. 27, 1999, which is now U.S. Pat. No. 7,158,986. The
disclosure of this commonly owned application is incorpo-
rated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates generally to a method
and system for creating a personalized display for a user of an
electronic network. More specifically, the present invention
relates to a method and system for determining a user’s inter-
ests from the content of electronic documents viewed by the
user and providing recommended documents and recommen-
dation packages to a user based upon the determined interests.
[0004] 2. Description of the Related Art

[0005] The number of Internet users continues to increase
at an explosive rate. The World Wide Web (“Web”) has there-
fore now become a significant source of information, as well
as products and services. As the numbers of Web users rise,
Internet commerce (“e-commerce”) companies, and content
providers are increasingly searching for strategies to target
their information, products and services to those Web users.
One technique that is currently being used to provide Web
users with more relevant and timely information is “person-
alization.”

[0006] Personalization can include sending a user an e-mail
message tailored to that user, or providing customized Web
pages that display information selected by, or considered of
interest to the user. Personal merchandising, in which a
unique view of an online store, featuring offerings targeted by
customer profile is displayed, is another effective personal-
ization technique. Personalization facilitates the targeting of
relevant data to a select audience and can be a critical factor in
determining the financial success of a Web site.

[0007] Internet companies wishing to create highly person-
alized sites are currently poorly served by both personaliza-
tion technology vendors and customer relationship marketing
product vendors. Each of these vendors offers only part of the
overall solution. In addition, a significant investment of time
and resources by the client is required to deploy these current
solutions.

[0008] Most prior art personalization and Web user behav-
ior (also known as click stream) analysis technologies main-
tain a record of select Web pages that are viewed by users.
This record, known as the “Web log” records which users
looked at which Web pages in the site. A typical Web log entry
includes some form of user identifier, such as an IP address, a
cookie ID or a session ID, as well as the Uniform Resource
Locator (“URL”) the user requested, e.g. “index.html.” Addi-
tional information such as the time the user requested the page
or the page from which the user linked to the current Web page
can also be stored in the Web log.

[0009] Traditionally, such data has been collected in the file
system of a Web server and analyzed using software, such as
that sold by WebTrends and Andromedia. These analyses
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produce charts displaying information such as the number of
page requests per day or the most visited pages. No analysis
is performed of the internal Web page structure or content.
Rather, this software relies on simple aggregations and sum-
marizations of page requests.

[0010] The prior art personalization methods also rely on
the use of Web logs. One technology used in prior art person-
alization methods is the trend analysis method known as
collaborative filtering. Examples of collaborative filtering
systems are those of Net Perceptions (used for Amazon.com’s
book recommendations), Microsoft’s Firefly, Personify, Inc.,
and HNC Software Inc.’s eHNC.

[0011] One method of collaborative filtering is trend analy-
sis. In trend analysis collaborative filtering, the pages
requested by a user are noted, and other users that have made
similar requests are identified. Additional Web pages that
these other users have requested are then recommended to the
user. For example, if User A bought books 1 and 2 from an
on-line bookseller, a collaborative filtering system would find
other users who had also bought books 1 and 2. The collabo-
rative filtering system locates 10 other users who on average
also bought books 3 or 4. Based upon this information, books
3 and 4 would be recommended to User A.

[0012] Another type of collaborative filtering asks the users
to rank their interest in a document or product. The answers to
the questions form a user profile. The documents or products
viewed by other users with a similar user profile are then
recommended to the user. Systems using this technique
include Reel.com’s recommendation system. However, col-
laborative filtering is not an effective strategy for personaliz-
ing dynamic content. As an example, each auction of a Web-
based auction site is new and therefore there is no logged
history of previous users to which the collaborative filtering
can be applied. In addition, collaborative filtering is not very
effective for use with infrequently viewed pages or infre-
quently purchased products.

[0013] Another technique used to personalize Internet con-
tent is to ask the users to rank their interests in a document.
Recommendations are then made by finding documents simi-
lar in proximity and in content to those in which the user has
indicated interest. These systems may use an artificial intel-
ligence technique called incremental learning to update and
improve the recommendations based on further user feed-
back. Systems using this technique include SiteHelper,
Syskill & Webert, Fab, Libra, and WebWatcher.

[0014] Another technique that has been used to personalize
Internet content is link analysis. Link analysis is used by such
systems as the search engine Direct Hit and Amazon.com’s
Alexa®. The prior art link analysis systems are similar to the
trend analysis collaborative filtering systems discussed pre-
viously. In the link analysis systems, however, the URL of a
web page is used as the basis for determining user recommen-
dations.

[0015] Other prior art personalization methods use content
analysis to derive inferences about a user’s interests. One such
content analysis system is distributed by the Vignette Corpo-
ration. In the content analysis method, pages on a client’s Web
site are tagged with descriptive keywords. These tags permit
the content analysis system to track the Web page viewing
history of each user of the Web site. A list of keywords
associated with the user is then obtained by determining the
most frequently occurring keywords from the user’s history.
The content analysis system searches for pages that have the
same keywords for recommendation to the user.
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[0016] This prior art content analysis systems is subject to
several disadvantages. First, tagging each page on the client’s
Web site requires human intervention. This process is time-
consuming and subject to human error. The prior art content
analysis systems can only offer recommendations from pre-
defined categories. Furthermore, the prior art content analy-
sis’ systems require a user to visit the client’s Web site several
times before sufficient data has been obtained to perform an
analysis of the user’s Web page viewing history.

[0017] Other prior art content analysis systems automati-
cally parse the current document and represent it as a bag of
words. The systems then search for other similar documents
and recommend the located documents to the user. Such
systems include Letizia and Remembrance Agent. These con-
tent analysis systems base their recommendations only on the
current document. The content of the documents in the user’s
viewing history are not used.

[0018] Many Web sites offer configurable start pages for
their users. Examples of configurable start pages include My
Yahoo! and My Excite. To personalize a start page using the
prior art method, the user fills in a form describing the user’s
interests. The user also selects areas of interest from pre-
defined categories. The user’s personalized start page is then
configured to display recommendations such as Web pages
and content-based information that match the selected cat-
egories.

[0019] This prior art method, however, is not automated.
Rather, the user’s active participation is required to generate
the personalized Web start page. Furthermore, pages on the
client’s Web site must be tagged to be available as a recom-
mendation to the user. In addition, recommendations can only
be offered from predefined categories. Thus, the prior art
personalized start pages may not provide relevant content to
users who have eclectic interests or who are not aware of or
motivated to actively create a personalized start page.
[0020] Content Web sites are increasingly generating
income by using advertising directed at users of the Web sites.
Inthe prior art, advertising was targeted to users by using title
keywords. In this method, keywords in the title of a Web page
or otherwise specified by the author of the page are compared
with the keywords specified for a particular advertisement.
Another technique used is to associate specific ads with cat-
egories in a Web site. For example, advertisements for toys
might be associated with Web site categories related to
parenting. However, these prior art methods require human
intervention to select the keywords or to determine the asso-
ciations of advertisements with particular categories. Further-
more, the prior art methods cannot readily be used to target
advertisements to dynamic content.

[0021] It would therefore be an advantage to provide a
method and system for providing Internet end users with
relevant and timely information that is rapid to deploy, easy
and inexpensive for client Web sites to use. It would be a
further advantage if such method and system were available
to automatically and dynamically determine the interests of a
user and recommend relevant content to the user. It would be
yet another advantage if such method and system were avail-
able to provide for a user a personalized recommendation
package, such as an automatically generated start page for
each user who visits a Web site.

SUMMARY OF THE INVENTION

[0022] Inone exemplary embodiment of the present inven-
tion, a personalized electronic-mail delivery system is dis-
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closed. The system includes an electronic-mail server and a
client computing device. The client computing device may be
configured for displaying electronic-mail messages stored at
the electronic-mail server and accessible to an end-user of the
client device. The system further includes a gateway appli-
ance coupled to the electronic-mail server. The gateway
appliance processes incoming electronic-mail messages uti-
lizing a filter to identify content of the incoming electronic-
mail messages. The filter determines whether the content of
the incoming electronic-mail messages corresponds to a user
profile indicating one or more user preferences and, if the
incoming electronic-mail messages correspond to the one or
more user preferences indicated in the user profile, the gate-
way appliance delivers the electronic-mail message to the
electronic-mail server. The electronic-mail message may then
be displayed in a list of electronic-mail messages that are
stored at the electronic-mail server and accessible to the end-
user.

[0023] In some embodiments of the aforementioned sys-
tem, a tracking module at the gateway appliance may identify
an end-user request for a particular electronic-mail message
stored at the electronic-mail server. Information concerning
end-user requests may be stored in a database. Further, the
tracking module may associate the information concerning
end-user requests for particular electronic-mail messages
with a user profile. Alternatively, some embodiments will
have the tracking module assign document identifiers to elec-
tronic-mail messages. Information concerning end-user
interactions with a particular electronic-mail message may be
stored in a database, the particular electronic-mail message
being identified by its document identifier.

[0024] Insomeinstances, the filter at the gateway appliance
of the aforementioned system identifies the content of the
incoming electronic-mail message through identification of
one or more keywords. These keywords may correspond to
one or more user preferences indicated by the user profile.
The filter may further identify the content of the incoming
electronic-mail message through removal of information
irrelevant to the content of the incoming electronic-mail mes-
sage.

[0025] Another exemplary embodiment of the present
invention provides a gateway apparatus for filtering elec-
tronic-mail messages according to a theme or concept of the
electronic-mail messages. The gateway apparatus includes a
network interface for receiving incoming electronic-mail
messages. A filter identifies the contents of the incoming
electronic-mail messages. The filter further determines
whether the contents of the incoming electronic-mail mes-
sages correspond to a user profile indicating one or more user
preferences reflected in the content of the incoming elec-
tronic-mail message. A second network interface transfers the
incoming electronic-mail messages to an electronic-mail
server if the incoming electronic-mail messages correspond
to the one or more user preferences indicated in the user
profile. Those electronic-mail messages may then be dis-
played and made accessible to an end-user at a client device
coupled to the electronic-mail server.

[0026] The gateway apparatus may also include an update-
able storage device. In some instances, the filter may be a
customizable filter stored in the updateable storage device.
The user profile may also be customizable and stored in the
updateable storage device.

[0027] A further embodiment of the present invention pro-
vides a computer-readable medium having embodied thereon
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aprogram. The program may be executable by a processor to
perform a method for personalized electronic-mail delivery.
Through this method, an incoming electronic-mail message
is received. The contents of the received message are identi-
fied and a determination is made as to whether the contents of
the incoming electronic-mail message correspond to a user
profile indicating one or more user preferences for the content
of the incoming electronic-mail message. Electronic-mail
messages are then delivered to an electronic-mail server if the
contents of the incoming electronic-mail message correspond
to the one or more user preferences in the user profile. The
incoming electronic-mail message may then be displayed to
an end-user accessing the electronic-mail server via a client
computing device configured to display a list of electronic-
mail messages that are stored at the electronic-mail server and
accessible by the end-user.

[0028] In yet another embodiment of the present invention,
a method for processing end-user behavior in an electronic-
mail network and for effectuating personalized delivery of
electronic-mail is disclosed. Through the method, a database
entry for a user of an electronic-mail server is created.
Requests by the user for access to one or more electronic-mail
messages stored at the electronic-mail server are tracked and
information is then stored in the database entry for the user.
That information may regard the user requests for access to
the one or more electronic-mail messages and may comprise
content information derived from filtering of the one or more
electronic-mail messages for which the user requested
access.

[0029] In some embodiments, content information may be
derived from textual information in the electronic-mail mes-
sage or from graphics in the electronic-mail message. Filter-
ing may include extracting structure information, extracting
theme or concept related keywords, or terms irrelevant to the
theme or concept of a message. Further, a user profile may be
developed for a user and that indicates at least one preference
of the user. As a result of the profile, only those future elec-
tronic-mail messages that comprise content that corresponds
to the at least one preference of the user as reflected by the
user profile may be displayed to the user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] FIG. 1 is a flow diagram of the personalization
method according to the present invention.

[0031] FIG. 2 is a block diagram of a computer network
system according to one embodiment of the present inven-
tion.

[0032] FIG. 3 is a diagram of the system for Internet per-
sonalization, according to the preferred embodiment of the
invention.

[0033] FIG. 4 is a flow chart of the method for Internet
personalization, according to the preferred embodiment of
the invention.

[0034] FIG. 5 is a flow chart illustrating the formation of
interest folders, according to the present invention.

[0035] FIG. 6 is an example of a user profile generated by
the recommendation software, according to the preferred
embodiment of the present invention.

[0036] FIG.71isanexample ofarecommendation start page
according to the preferred embodiment of the present inven-
tion.

DETAILED DESCRIPTION

[0037] The present invention is a computer-implemented
method and system for creating a personalized display for a
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user of an electronic network. The method can be used with
any electronic network including the Internet and, more spe-
cifically, the World Wide Web. The preferred embodiment of
the present invention includes components for analyzing Web
user behavior, for remote user tracking, and for interacting
with the user.

[0038] In the following description, for purposes of expla-
nation, numerous specific details are set forth in order to
provide a thorough understanding of the present invention. It
will be evident, however, to one skilled in the art that the
present invention may be practiced without the specific
details. In other instances, well-known structures and devices
are shown in block diagram form to facilitate explanation.
The description of preferred embodiments is not intended to
limit the scope of the claims appended hereto.

Features of the Invention

[0039] The present invention provides a user personaliza-
tion service to businesses and organizations that provide
document servers. In the preferred embodiment, the invention
is directed primarily to e-commerce and Internet businesses.
The invention can be used to provide personalization and Web
user behavior (referred to herein as “click stream’) analysis.
This service enables e-commerce and Internet sites to deliver
highly personalized and relevant information to each of their
users. The invention can be used with, but is not limited to,
content sites and e-commerce sites.

[0040] FIG. 1 is a flow diagram of the personalization
method according to the present invention. The invention uses
the recommendation software to remotely collect and process
end user behavior 100. Each user action is considered and
analyzed in terms of the structural content of the document
that is actually viewed by the user 105. The interests of the
user are determined 110 and the user can thereby be provided
with a list of recommended documents that are selected
according to the analysis of the content of the documents
viewed by the user 115. In addition, the invention can also be
used to generate a personalized recommendation package,
such as, in the preferred embodiment, a personalized start
page or a personalized product catalogue for each user.
[0041] The present invention is advantageous because, by
having more relevant information delivered to each end user,
the client can draw users back to the client document server
and can create a barrier to their switching to a competing
document server. This can result in increased advertising
revenue accruing to the client, and e-commerce clients can
receive more revenue from sales because each user will
receive more relevant suggestions of products to buy and will
return more regularly.

[0042] The invention offers significant advantages to cli-
ents over the prior art personalization methods. For example,
using the invention, a personalized recommendation package
can be rapidly deployed, with minimal effect on the original
client document server during deployment. The present
invention avoids the requirement for clients to develop and
invest in complex techniques for their own tracking and per-
sonalization and is therefore more economical than prior art
personalization schemes. In addition, the present invention
will enable clients to retain customers through improved one-
to-one interaction as well as drive revenue from increased
sales through cross-selling and up-selling of their products.

DEFINITIONS

[0043] For purposes of this application, the present inven-
tion will be referred to as the ‘recommendation system.” The
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use of the term recommendation system is in no way intended
to limit the scope of the present invention as claimed herein.
As described in further detail herein, the recommendation
system can include any suitable and well-known hardware
and software components, and in any well-known configura-
tion to enable the implementation of the present invention.
[0044] Thepresent invention is also implemented using one
or more software applications that are accessible to the rec-
ommendation system. For purposes of this application, these
software applications will be called the ‘recommendation
software.” The use of the term recommendation software is in
no way intended to limit the scope of the present invention as
claimed herein.

[0045] The personalization service according to the present
invention is preferably provided by an entity, referred to for
purposes of this application as the market analyst. The term
‘client,” as used herein, refers to the operator of a document
server. In the preferred embodiment of the present invention,
the client is the operator/owner of a Web site. The term “user’
refers herein to an individual or individuals who view a docu-
ment served by the client’s document server.

[0046] Therecommendation system can include the market
analyst’s computers and network system, as well as any soft-
ware applications resident thereon or accessible thereto. For
purposes of this application, these components will be col-
lectively referred to as the ‘marketing system.” The use of the
term marketing system is in no way intended to limit the
scope of the present invention as claimed herein. As described
herein, the marketing system can include any suitable and
well-known hardware and software components, and in any
well-known configuration to enable the implementation of
the present invention. In the presently preferred embodiment,
the marketing system is maintained separately from the client
document server. However, in alternative embodiments, the
hardware and software components necessary to provide the
personalization service can be a part of the client document
server. In these alternative embodiments, the hardware and
software components can be operated by, for example, a
client e-commerce or Internet business itself.

[0047] The client’s computers and network system, as well
as any software applications resident thereon or accessible
thereto will be collectively referred to, for purposes of this
application, as the ‘document server.” The term ‘document’ is
used to represent the display viewed by a user. Ina Web-based
embodiment, the document is a Web page. In an e-mail
embodiment, the document can be an e-mail message or
listing of messages, such as an inbox.

[0048] As used herein, the term ‘database’ refers to a col-
lection of information stored on one or more storage devices
accessible to the recommendation system and recommenda-
tion software, as described previously. The use of the term
database is in no way intended to limit the scope of the present
invention as claimed herein.

[0049] The database according to the present invention can
include one or more separate, interrelated, distributed, net-
worked, hierarchical, and relational databases. For example,
in the presently preferred embodiment of the invention, the
database comprises a document database and a user database.
The database can be created and addressed using any well-
known software applications such as the Oracle 8™ database.
The database according to the present invention can be stored
on any appropriate storage device, including but not limited to
a hard drive, CD-ROM, DVD, magnetic tape, optical drive,
programmable memory device, and Flash RAM.
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[0050] The term ‘content sites’ refers to Internet sites that
are primarily providers of content based information such as
news articles. Examples of content Web sites include CNET,
MSN Sidewalk, and Red Herring. These sites can generate
income from advertising, as well as syndication or referral
fees for content. A content site’s income can therefore be
greatly dependent upon the Web site’s ability to retain users.
[0051] E-commerce sites are Internet sites whose primary
business is the sale of goods or services. E-commerce busi-
nesses derive revenue from the sale of goods on their Web
sites. A significant factor in the success of an e-commerce
Web site is the site’s ability to attract and retain customers.
[0052] Syndicated content, as used herein, refers to other
publisher’s content that can be integrated into a client’s docu-
ment server.

Hardware Implementation

[0053] Any or all of the hardware configurations of the
present invention can be implemented by one skilled in the art
using well known hardware components. In the presently
preferred embodiment, the present invention is implemented
using a computer. Such computer can include but is not lim-
ited to a personal computer, network computer, network
server computer, dumb terminal, local area network, wide
area network, personal digital assistant, work station, mini-
computer, and mainframe computer. The identification,
search and/or comparison features of the present invention
can be implemented as one or more software applications,
software modules, firmware such as a programmable ROM or
EEPROM, hardware such as an application-specific inte-
grated circuit (‘ASIC’), or any combination of the above.
[0054] FIG. 2 is a block diagram of a computer network
system 200 according to one embodiment of the present
invention. Any or all components of the recommendation
system, the marketing system, the client document server, and
the user’s computer can be implemented using such a network
system. In computer network system 200, at least one client
document server computer 204 is connected to at least one
user computer 202 and to at least one marketing system
computer 212 through a network 210. The network interface
between computers 202, 204, 212 can also include one or
more routers, such as routers 206, 208, 214 that serve to buffer
and route the data transmitted between the computers.
[0055] Network 210 may be the Internet, a Wide Area Net-
work (WAN), a Local Area Network (LAN), or any combi-
nation thereof. In one embodiment of the present invention,
the client document server computer 204 is a World-Wide
Web (‘Web’) server that stores data in the form of ‘Web
pages’ and transmits these pages as Hypertext Markup Lan-
guage (HTML) files over the Internet network 210 to user
computer 202. Similarly, the marketing system computer can
also be a WWW server. Communication among computers
202, 204, 212 can be implemented through Web-based com-
munication. In some embodiments of the present invention,
computers 202, 204, and 212 can also communicate by other
means, including but not limited to e-mail. It should be noted
that a network that implements embodiments of the present
invention may include any number of computers and net-
works.

Software Implementation

[0056] Any or all of the software applications of the present
invention can be implemented by one skilled in the art using
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well known programming techniques and commercially
available or proprietary software applications. The preferred
embodiment of the present invention is implemented using an
Apache Web server and Web-based communication. How-
ever, one skilled in the art will recognize that many of the
steps of the invention can be accomplished by, alternative
methods, such as by e-mail.

[0057] In the preferred embodiment of the invention, the
operating system for the marketing system is Red Hat™
Linux®. However, any other suitable operating system can be
used, including but not limited to Linux®, Microsoft Win-
dows 98/95/NT, and Apple OS.

[0058] Therecommendation software can include but is not
limited to a Web server application for designing and main-
taining the market analyst’s Web site, a database application
for creating and addressing the database, software filters for
screening the content of documents served by the client’s
document server, a text clustering application, a text catego-
rization program, a presentation module, a spider and/or
search engine for seeking relevant documents, an e-mail
application for communication with users, a spread sheet
application, and a business application for verifying orders,
credit card numbers, and eligibility of customers.

[0059] The recommendation software can include any
combination of interrelated applications, separate applica-
tions, software modules, plug-in components, intelligent
agents, cookies, JavaBeans™, and Java™ applets. The soft-
ware applications that comprise the recommendation soft-
ware can be stored on any storage device accessible to the
marketing system, including but not limited to a hard drive,
CD-ROM, DV D, magnetic tape, optical drive, programmable
memory device, and Flash RAM. [t will be readily apparent to
one of skill in the art that the software applications can be
stored on the same or different storage devices.

[0060] In the preferred embodiment of the invention, the
clustering application is implemented using the C program-
ming language. However, in alternative embodiments, the
clustering application can be implemented using other well-
known programming languages, including but not limited to
C++, Pascal, Java, and FORTRAN. The clustering applica-
tion is preferably stored on the marketing system, but can
alternatively be stored on any component accessible to the
marketing system.

[0061] In the preferred embodiment of the invention, the
presentation module is implemented using Perl scripts and
SQL. However, in alternative embodiments, the presentation
module can be implemented in any other suitable program-
ming language. The presentation module is preferably stored
on the marketing system, but can alternatively be stored on
any component accessible to the marketing system.

[0062] In the preferred embodiment of the invention, the
tracking module that is associated with the client’s document
server is implemented using Perl scripts. However, in alter-
native embodiments, the tracking module can be imple-
mented using other well-known programming languages and
software applications including but not limited to TCL,
Java™ servlet, and Microsoft Active Server Page (‘ASP’)
applications. The tracking module is preferably stored on the
client’s document server, but can alternatively be stored on
any component accessible to the document server.

[0063] In the preferred embodiment of the present inven-
tion, content analysis and the generation of the user profiles,
recommendations, and recommendation packages are all per-
formed by the marketing system and recommendation soft-
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ware. However, in alternative embodiments of the present
invention, any or all of these functions can also be performed
by the client document server. The client document server
performs the functions of data collection, data transfer to the
marketing system and presentation of the recommendations
and recommendation packages to the user.

[0064] In the preferred embodiment of the invention, the
database is implemented using Data Konsult AB’s MySQL.
However, in alternative embodiments, the tracking module
can be implemented using other software applications includ-
ing but not limited to Postgres, and Oracle® and Informix®
database applications. The database is preferably stored on
the marketing system server, but can alternatively be stored
on any component accessible to the marketing system.
[0065] The recommendation software is preferably a sepa-
rate application from the marketing system operating system.
However, one skilled in the art will readily recognize that the
present invention can also be fully integrated into the market-
ing system operating system.

DESCRIPTION OF THE EMBODIMENTS

[0066] FIG. 3 is a diagram of the system 300 for Internet
personalization, according to the preferred embodiment of
the invention. A tracking module 306 is installed at the client
document server 304. In the presently preferred embodiment,
a Web site manager embeds Hypertext Markup Language
(‘HTML) links to the marketing system in the client docu-
ment server and, specifically, on the client document server’s
start page. While the tracking module is implemented as a
Perl module embedded in Apache in the preferred embodi-
ment, the tracking can alternatively be implemented in other
ways, for example using hypertext links.

[0067] At the client document server 304, the tracking
module logs every request made by every user for documents
and sends this information to the database 310 associated
with the marketing system 308. In the preferred embodiment
of the present invention, the database 310 includes a docu-
ment database module 312 for storing information relating to
the document and contents of the document, and a user data-
base module 314 for storing information relating to the user’s
document viewing behavior.

[0068] In the preferred embodiment, each user is sent a
user-identifier (‘user ID”) 316 that is stored on the user’s
computer 302. The tracking module sends the user ID and a
document identifier (‘document ID”) 318 to the marketing
system 308 in response to each user’s request to view a
document on the client document server 304. The recommen-
dation software 320 is then used to process this information to
construct a profile for the user and to make recommendations
based thereupon. In the preferred embodiment, the presenta-
tion module 322 is operable to configure a recommendation
package for the user into any desired format or appearance.
[0069] FIG. 4 is a flow chart of the method for Internet
personalization, according to the preferred embodiment of
the invention. A tracking module is installed at a client docu-
ment server. In the preferred embodiment of the present
invention, the client document server is a Web site. However,
in alternative embodiments, the present invention is imple-
mented with a client e-mail or File Transfer Protocol (‘fip*)
system.

[0070] In this preferred embodiment, when a user requests
a document on the client document server 400, the tracking
module searches for a user ID on the user’s computer 405. If
a user ID is not located, the tracking module creates a new
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entry in the database and sends a user ID to the user’s com-
puter 410. In the preferred embodiment, this involves sending
a cookie to the user’s Web browser. However, any other
appropriate identifier can alternatively be used, such as an [P
number.

[0071] The tracking module installed at the client docu-
ment server logs every request made by every user for docu-
ments and sends this information to the marketing system.
Thus, when the user requests a different document in the
client’s document server, the tracking module logs this action
by sending the user ID and a document identifier (‘document
1D’) to the database 415. In the presently preferred embodi-
ment, the document ID is the URL of the particular Web page.
However, other document IDs such as a product number can
also be used.

[0072] Inalternative embodiments of the present invention,
the tracking module can send additional information, such as
the time spent viewing a document and the price of items
displayed on the document to the marketing system database.
The subsequent actions on the client document server of any
user who is entered in the marketing system database are
similarly recorded in the marketing system database.

[0073] Inyetanother embodiment of the present invention,
the marketing system can act as a proxy server. In this
embodiment, the tracking module could be installed at either
the marketing system or the client document server, or at both.
In this embodiment, the user requests documents from the
marketing system. In response to such request, the marketing
system requests the appropriate documents from the client
document server and provides them to the user.

[0074] In the preferred embodiment, documents and meta-
data about the documents are stored in the document database
module of the database. The document database can include
other information obtained from the client, such as the price
or size of an item. The user database module can include
information obtained from the user, for example, whether the
user placed a bid on an item, the user’s name and address,
which documents were viewed by the user, whether the user
purchased an item, user profile or the time the user spent
viewing a particular document. Information obtained from
text analysis, document clustering, or document categoriza-
tion can also be stored in the user database module.

[0075] As the user browses through the client’s document
server, the marketing system uses the recommendation soft-
ware to process the user’s behavior, analyze the content of the
user’s document views and construct a profile for the user
420.

[0076] The recommendation software uses the information
in the user database to make a determination of what interests
the particular user. For example a user who browsed an auc-
tion Web site for antique Roman coins and baseball cards
would be determined to have two interests. These interests are
determined by an analysis of the actual content of each
browsed document.

[0077] The recommendation software uses any or all of the
gathered information about the user to search through the
content on the client’s document server to find the local con-
tent considered most relevant to that particular user 425. In
the preferred embodiment of the invention, the marketing
system regularly retrieves the content for each document
and/or product on the client document server, for example,
once per hour.

[0078] The recommendation software analyzes each docu-
ment a user views in terms of the (a) content and (b) ancillary
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information related to a user’s viewing a document. The
present invention uses this analysis of document content to
provide a model for automatically deriving reasonable infer-
ences regarding a user’s interests and intentions in viewing
particular documents. This model can then be used to gener-
ate a list of additional documents on the client document
server, or elsewhere such as on another document server, that
might be of interest to the user. These “recommendation
documents™ and “recommendation packages” provide a sug-
gested product and/or document that is tailored to a user’s
interests and to the product and/or document that a user is
currently viewing.

[0079] The marketing system sends the recommended
document(s), or a link to the recommended document(s) back
to the client’s document server 430. The recommendations
can include but are not limited to URLs, product numbers,
advertisements, products, animations, graphic displays,
sound files, and applets that are selected, based on the user
profile, to be interesting and relevant to the user. For example,
the most relevant ad for any page can be rapidly determined
by comparing the current user profile with the description of
the available advertisements.

[0080] Theuser recommendations can be provided as a part
of a personalized recommendation package. In the preferred
embodiment of the invention, the recommendation package is
a personalized Web start page for the user. For an e-mail
server-based embodiment, the recommendation package can
be personalized e-mail. The recommendation package gives
each end user a unique view of the client document server by
showing information that is relevant to that user.

[0081] In the preferred embodiment, the document dis-
played to the user by the client document server includes a
hypertext link that is used to access the personalized Web start
page. When the user clicks on the hypertext link, the person-
alized start page is dynamically generated by the recommen-
dation software at the marketing system. Each user will see a
different view of the Web site based on the user’s personal
likes or dislikes, as determined automatically by the user’s
previous browsing behavior. Such automatic personalization
minimizes the need for the client to specifically control docu-
ment server content and permits the client to transparently
provide information regarding the user’s interests.

[0082] When the user clicks on a link to this personalized
Web page on the client’s document server, the personalized
page is served to the user from the marketing system.
Although the page is served from the marketing system, the
presentation module is operable to configure the personalized
page to conform to the client’s own branding and image,
thereby maintaining the look and feel of the client’s site. In
addition, the Uniform Resource Locator (‘“URL’) link, which
is the ‘Web address’ of the personalized page is configured to
appear to be a link to the client document server.

[0083] Inalternative embodiments of the present invention,
the personalized Web page does not have to maintain the look
and feel of the client’s document server, but can have any
desired appearance. In such embodiments, the presentation
module is operable to configure the recommendation package
into any desired format or appearance. Furthermore, there is
no requirement that URL link provided to the user appear to
link the Web page to any particular Web site. In one embodi-
ment of the present invention, the user can switch back at any
time to the from the personalized recommendation package,
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such as the personalized Web start page, to a non-personal-
ized document, such as the generic start page of displayed by
the client document server.

[0084] Inanother embodiment of the invention, portions of
the client’s document server can be mirrored on the marketing
system. The recommendation software can then search
through the mirrored client document server for content rel-
evant to the particular user. The recommendation software
can also optionally include syndicated content from the mar-
keting system or from the client’s syndication providers in the
personalized page. New standards based on XML such as
Information Content Exchange (‘ICE’) will facilitate the
incorporation of syndication into Web sites.

[0085] The recommendation software according to the
present invention uses information regarding the client’s
document server structure in the personalization analysis. For
example, if a user typically looks at books in a particular
category of a bookseller’s Web site, this information will be
used by the recommendation software, in addition to any
content information, to create a personalized view of the site
for the user.

[0086] FIG. 5 is a flow chart illustrating the formation of
interest folders, according to the present invention. The rec-
ommendation software thereby extracts and organizes the
interests and document viewing habits of the user.

[0087] In the preferred embodiment of the invention, the
recommendation software uses a statistical process referred
to herein as document clustering to group together those
documents of the client document server that have been
viewed by the user according to their common themes and
concepts. For each individual user, the recommendation soft-
ware clusters those documents that have the most themes and
concepts in common with one another into interest folders
505. In the preferred embodiment, the recommendation soft-
ware continually monitors each user and continually updates
the user’s interest folders and profile.

[0088] The set of interest folders for each user can also be
used to target advertisements to each user rather than, or in
addition to content. In the presently preferred embodiment,
each advertisement has an associated simple description. This
description is specified by the creator of the ad. The descrip-
tion can be associated with the advertisement by methods
including embedding in meta-language tags or in XML.

[0089] Document clustering according to the present
invention includes the automatic organization of documents
into the most intrinsically similar groups or segments. As an
example of the application of using document clustering, a
user who enters the search term ‘Venus’ into a search engine
will likely receive documents about (a) Venus the planet; and
(b) Venus the goddess. In the preferred embodiment of the
present invention, the search results would therefore be clus-
tered accordingly into two separate interest folders. None of
the concepts in groups (a) and (b) are predefined but are
formed as a result of the intrinsic similarity of the documents
in each cluster. As a result, the clustering framework is very
flexible for automatic organization of documents into groups.

[0090] In the preferred embodiment of the present inven-
tion, the recommendation software uses a proprietary clus-
tering algorithm to form the user interest folders. The clus-
tering algorithm uses the textual content of the documents
viewed by a user, in combination with structural information
about the document server, and ancillary information about
the user to determine the interest folders for a user.
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[0091] In an alternative embodiment, a clustering algo-
rithm is also used to segment large numbers of users into
different user folders. However, one skilled in the art would
readily recognize that any other suitable clustering algorithm
could also be used in alternative embodiments of the inven-
tion.

[0092] One significant feature of the clustering algorithm
used by the invention is that the output of the algorithm can be
readily viewed and understood. Each document cluster (inter-
est folder) is described by the most relevant keywords of the
documents within the document cluster 510. This feature
enables both users and marketers to understand and control
the degree of personalization and targeting that is made.

[0093] The recommendation software can also be used to
categorize documents 515. Document categorization is the
automatic placement of new documents into existing pre-
defined categories. Document categorization is used in the
preferred embodiment of the present invention to select, from
a database, documents that match a user’s interest folders. A
document categorizer can learn how to place new documents
into the correct categories so that, for example, a new Web
page or product can be automatically placed into the correct
user interest folder. As an example, given a user interest folder
containing documents about Roman coins, a document cat-
egorizer could select the most relevant products for that user
from a particular Web site.

[0094] Because Web pages are diverse in structure and
form, the recommendation software uses customizable filters
that extract only the content deemed to be relevant to users. In
addition to extracting the content of each page, the recom-
mendation software uses filters to extract structure within this
content. The present invention can also use adaptive filtering
algorithms that analyze a Web site and review different filter
known structures to automatically find an appropriate filter
for a particular Web site.

[0095] For example, an on-line bookseller’s Web page can
display information regarding a book that is available for
purchase. The Web page can include such structure as: book
price, author, description, and reviews. The fields of the docu-
ment database are preferably customized to the bookseller’s
Web page such that the names of each of these fields can
automatically be stored therein. The fields of the user data-
base are similarly configured for automatic storage of infor-
mation obtained from the user. This information is then
included in the recommendation software’s analysis.

[0096] In the preferred embodiment of the invention, the
recommendation software uses proprietary filters that are
specific for each Web site. For example, each of two music
distribution Web sites would have its own specific customized
filter. Alternatively, the recommendation software can use
filters that are specific for different types of Web sites. As an
example, the recommendation software can have separate
specific filters for such sites as auction Web sites, bookseller
Web sites, and music Web sites. One skilled in the art would
recognize that the recommendation software can also use any
suitable commercially available filters.

[0097] In the preferred embodiment, each interest folder is
automatically summarized in terms of the most relevant key-
words from the associated collection of pages in the folder.
Keywords can be determined, for example, by using an infor-
mation theoretic measure such as ‘Minimum Message
Length’ (‘MML) to determine the most relevant words to
define a user’s interest folder. Filters, such as the removal of
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‘stopwords,” can be used to screen out common prepositions,
articles, possessives, and irrelevant nouns, adjectives, etc.
[0098] The keywords for a user’s interest folders can be
determined in any appropriate manner. In one embodiment of
the invention, the message length of sending each word using
the population frequency of the word is determined. This
message length is referred to herein as the population mes-
sage length of the word. The message length of sending each
word using the interest folder’s frequency of the word is then
determined. This message length is termed herein the interest
folder message length of the word. For each keyword, the
interest folder message length of that keyword is then sub-
tracted from the population message length of the word. The
keywords for the user’s interest folders are defined to be the
words in which this distance is the greatest.

[0099] FIG. 6 is an example of a user profile 600 generated
by the recommendation software, according to the preferred
embodiment of the present invention. The profile shown in the
personalized Web page of FIG. 6 comprises two different
interest folders 602, 604 for a user of an on-line auction Web
site. Each interest folder contains pages which are intrinsi-
cally similar to one another and dissimilar to pages in other
interest folders.

[0100] A specific interest folder contains a set of links 610
to auctions the user has viewed that are related to the theme of
the interest folder. An interest folder can also include addi-
tional information including but not limited to information
regarding the history of the user’s Internet viewing, recom-
mendations for the user, a summary ofthe user’s purchases. In
the example illustrated in FIG. 6, each interest folder also has
an associated set of keywords 612 that summarize the most
important concepts of the particular interest folder, as deter-
mined by the recommendation software.

[0101] In the preferred embodiment of the present inven-
tion, the user can display and edit the user profile of FIG. 6.
For example, if the user is no longer interested in Roman
antiquities, this interest folder 612 can be deleted from the
user profile.

[0102] It is common for a user to regularly return to par-
ticular Web sites to look for specific information having a
similar theme. For example, a user of an on-line auction Web
site who collects Roman coins might frequently return to the
antiquities section of the auction Web site. The present inven-
tion uses the profile of each user to automatically find other
relevant pages in the Web site to recommend to the user. In the
previous example, the recommendation software would
search through all of the auctions currently running on the
on-line auction Web site to search for those auctions that
match most closely with each of the user’s interest folders.
[0103] The present invention uses a sophisticated search
engine that can incorporate any or all of the content and
ancillary information in the user profile. FIG. 7 is an example
of a recommendation start page 700 according to the pre-
ferred embodiment of the present invention. The user’s inter-
est folders 602, 604 are displayed on the recommendation
document. Each interest folder includes links to documents
610 that the recommendation software has selected based
upon the user’s profile. In the previous example of the Roman
coin collector, the folder relating to this interest 604 includes
links to auctions for Roman and other ancient coins.

[0104] In the preferred embodiment of the present inven-
tion, a user can view and manage the user’s profile. Thus, in
the previous example, the user may wish to remove certain
sections of the profile in order to stop receiving recommen-
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dations about Roman coin auctions. The recommendation
software user interface allows users to delete interest folders,
add extra keywords to an interest folder, or create their own
interest folder from pages on a client document server.
[0105] Because the user profiles are based primarily on
keywords, the present invention can be used to not only target
a user with content from the same Web site that the user is
currently browsing, but also with content from other Web
sites. For example, a user with an interest in collecting Roman
coins could be automatically targeted with content from on-
line publications related to antiquities.

[0106] While the present invention is designed to automati-
cally match users with relevant content, it is recognized that a
client might wish to customize the manner in which users
receive special promotions, event announcements and special
news items. In the example of the Roman coin collector, a
marketer of cruises might wish to target the collector with a
promotion for a cruise of the Mediterranean.

[0107] To enable marketers to interact easily with their
users, the present invention provides the functionality to
allow a marketer to search through the users’ profiles using
keywords in a standard search paradigm. Groups of users can
be selected and then matched with relevant content either by
hand or automatically using the present invention’s content
matching technology.

[0108] While the invention is described in conjunction with
the preferred embodiments, this description is not intended in
any way as a limitation to the scope of the invention. Modi-
fications, changes, and variations which are apparent to those
skilled in the art can be made in the arrangement, operation
and details of construction of the invention disclosed herein
without departing from the spirit and scope of the invention.
[0109] One skilled in the art will readily recognize that, in
an embodiment that features Web-based interaction between
the user, the market analyst, and the marketer, there are many
different ways in which communication can be implemented
through the Web page graphical user interface. For example,
this communication can be implemented using elements
including but not limited to a dialog box, check box, combo
box, command button, list box, group box, slider bar, text box.
[0110] In the preferred embodiment of the present inven-
tion, all clients and users use computer-implemented methods
to interact with the market analyst, for example, using a Web
page or e-mail. However, in alternative embodiments, one or
more such customers can communicate with the market ana-
lyst using other methods of communication, including but not
limited to telephone, fax, and mail. For example, in one
embodiment, a user can request modifications to the user’s
profile by making a telephone call to a client or to the market
analyst.

What is claimed is:
1. A method for personalized electronic document delivery,
the method comprising:

storing a plurality of electronic documents in memory;

tracking user access to one or more electronic documents
stored at the electronic-mail server, wherein tracking
user access includes tracking time spent viewing each
electronic document;

executing instructions stored in memory, wherein execu-
tion of the instructions by a processor:

identifies a type for each of the one or more electronic
documents,
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filters the one or more electronic documents using a filter
specific to the identified type of each electronic docu-
ment,

updates a user profile based on results of the filtering of the

one or more electronic documents, and

personalizes an appearance of a new electronic document

based on the updated user profile.

2. The method of claim 1, wherein the results of the filter-
ing includes one or more keywords.

3. The method of claim 2, further comprising identifying
the keywords based on message length.

4. The method of claim 2, further comprising identifying
the keywords based on information regarding length of each
word in the one or more documents and population frequency
of the word.

5. The method of claim 1, wherein the user profile includes
one or more interest folders, each folder including one or
more keywords.

6. The method of claim 1, further comprising clustering the
one or more electronic documents into the one or more inter-
est folders.

7. The method of claim 1, wherein personalizing the
appearance of the new electronic document includes catego-
rizing the new electronic document.

8. The method of claim 6, wherein personalizing the
appearance of the new electronic document includes match-
ing the updated user profile to the new categorized electronic
document.

9. The method of claim 1, wherein personalizing the
appearance of the new electronic document includes identi-
fying recommendations for the user.

10. A system for personalized electronic document deliv-
ery, the system comprising:

a memory for storing:

a plurality of electronic documents in memory;

information regarding user access to one or more elec-
tronic documents stored at the electronic-mail server,
wherein the information regarding user access
includes time spent viewing each electronic docu-
ment; and

a processor for executing instructions stored in memory,

wherein execution of the instructions:

identifies a type for each of the one or more electronic
documents,

filters the one or more electronic documents using a filter
specific to the identified type of each electronic docu-
ment,
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updates a user profile based on results of the filtering of
the one or more electronic documents, and

personalizes an appearance of a new electronic docu-
ment based on the updated user profile.

11. The system of claim 10, wherein the results of the
filtering includes one or more keywords.

12. The system of claim 11, further comprising identifying
the keywords based on message length.

13. The system of claim 11, further comprising identifying
the keywords based on information regarding length of each
word in the one or more documents and population frequency
of the word.

14. The system of claim 10, wherein the user profile
includes one or more interest folders, each folder including
one or more keywords.

15. The system of claim 10, further comprising clustering
the one or more electronic documents into the one or more
interest folders.

16. The system of claim 10, wherein personalizing the
appearance of the new electronic document includes catego-
rizing the new electronic document.

17. The system of claim 16, wherein personalizing the
appearance of the new electronic document includes match-
ing the updated user profile to the new categorized electronic
document.

18. The system of claim 10, wherein personalizing the
appearance of the new electronic document includes identi-
fying recommendations for the user.

19. A non-transitory computer-readable storage medium,
having embodied thereon a program executable by a proces-
sor to perform a method for personalized electronic document
delivery, the method comprising:

storing a plurality of electronic documents in memory;

tracking user access to one or more electronic documents

stored at the electronic-mail server, wherein tracking
user access includes tracking time spent viewing each
electronic document;

executing instructions stored in memory, wherein execu-

tion of the instructions by a processor:

identifies a type for each of the one or more electronic

documents, filters the one or more electronic documents
using a filter specific to the identified type of each elec-
tronic document,

updates a user profile based on results of the filtering of the

one or more electronic documents, and

personalizes an appearance of a new electronic document

based on the updated user profile.
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