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PERSONALIZED INTERNET INTERACTION
BY ADAPTING A PAGE FORMAT TO A USER
RECORD

RELATED APPLICATION

This application is a US national filing of PCT Application
PCT/ALYS9/00056, filed Jan, 28, 1999,

FIELD OF THE INVENTION

The present invention is related to the field of Internet
information searching and download and in particular to per-
sonalizing interaction with an Internel.

BACKGROUND OF TIIE INVENTION

The Internet contains an enormoeus amount of information.
Several methods have been developed for searching the Inter-
net for a particular piece of information, These include:

(a) Yellow pages. Each web site is hierarchically catego-
rized by a subject matter and a user can browse sifes by
subject matter and/or perform a keyword search limited to a
subject matter.

() White pages. The owners of web sites are listed in a
geographical and/or alphabetical ordering,. A user can browse
web sites by owner name.

(<) Search engines. A user can perform a keyword search
based on the content of WWW pages.

(d) Intelligent agents. A user defines a search criterionto an
automated agent, which agent then searches for the informa-
tion using search engines and/or web-crawling and/or alerts
the user when new information comes to light.

(e) Indexes. Various services maintain indexes of interest-
ing information and locations where such information may be
found. In a WWW site of a particular company it is possible
to determine a nearest outlet.

(f) Registry searches. A few new index services provide the
possibility for a company or an individual to register an asso-
ciation between a slogan, trademark, product, subject and/or
acronym and a WWW address and/or other company infor-
mation. When a user enters such a keyword, the relevant
information and/or addresses may be presented.

The Internet, in general, is an anonymous network and a
particular search engine has no direct way of identifying a
particular user. A mechanism called “cookies™ is used by
some WWW servers to store, at 8 user’s computer, personal-
ized information that is usefil for accessing that site. Such
information typically includes a preferred page layout and
usage information, such as when the page was last accessed.
Inaddition, such information may be used for targeting adver-
tisements and/or for storing user preferences and/or previ-
ously entered data.

PCT publication 97/41673, the disclosure of which is
incorporated herein by reference, describes a method of gen-
erating a psychographic profile of Internet users. It is sug-
gested that the resulting profile be used, inter alia, for target-
ing of advertisements.

SUMMARY OF THE INVENTION

One object of some preferred embodiments of the inven-
tion is to provide a method of aiding information search and
retrieval on an Internet. In a preferred embodiment of the
invention, Internet searching is personalized to a particular
user’s profile. Alternatively or additionally, matching up of g
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2

supplier and a buyer, of a goods and/or a service, is facilitated,
based on such personalization,

Another object of some preferred embodiments of the
invention is to provide a “person” on an Internet with a per-
sona and/or 3 mood, which affects the way the person inter-
acts with other electronic entities on the Infernet. In a pre-
ferred embodirent of the invention, the true identity of the
person may remain anomymous,

One aspect of some preferred embodiments of the inver-
tion relates to generating an electronic person having a per-
souality profile. The person preferably defines a personality
for the Intemet to interact with and/or be personalized fo.
Since the personality does not exist in a non-electronic form,
it may be termed a “virtual personality”. In a preferred
embodirment of the invention, a user may switch between
several personalities. In a preferred embodiment of the inven-
tion, a personality includes one or more of demographic
information, geographic location, marketing information,
subjects of interest to the user and/or other information, such
as entertainment habits and ownership of a car. Each of the
above subjects may include many sub-elements, for example,
subjects of interest may include chess, checkers, baseball and
swimming, Marketing information may include price prefer-
ences and buying habits, Geographical location may include
one or more home locations, one or more shopping locations,
one or more work locations and/or one or more vacation
locations. In a preferred embodiment of the invention, the
elements are hicrarchically defined. In one example, a geo-
graphical location may include one or more of a country, city,
neighborhood, street and house number levels. In another
example, the area of interest “basketbail” divides into a plu-
rality of subject teams, and each team may be further subdi-
vided into a plurality of players of interest. In a preferred
embodimen! of the invention, the elements include a relative
weighting.

Another aspect of seme preferred embodiments of the
invention relates to providing such electronic persopa with
“moods”, which define an instantaneous configuration of
preferences and/er outlook. Typically, the mood modifies &
persona. However, a mood may also operate without a pet-
sona. In one example, a particular persona may include a
preference for difficult language., However, the persona’s
mood may be an “easy-going” mood, in which cases WWW
sites having a simpler sentence structure and more graphics
will be preferred. In another example, a mood may change
between a “rush” mood, in which a user does not want to
download large images and a Jeisure mood, where a user is
willing to wait for Jong downloaded ad is willting to view
advertisements if this makes his WWW access cheaper.

It should be appreciated that, technically speaking, both a
mood and a persona may have a similar structure: prefer-
ences, weights and other aspects as described below. How-
ever, in a preferred embodiment of the invention, a persona is
used to define a steady state perscnality which varies slowly,
if at all. A mood is preferably used to emulate an instanta-
neous condition, In a preferred embodiment of the invention,
the persona is defined as a structure and the mood defines
changes in the structure, especially functional changes. For
example, 4 “meticulous” persona which always desires com-
plete downloads of images, may be modified by a “rush”
maad, 5o that instantaneously it does not require complete
downloads,

Another aspect of some preferred embodiments of the
invention relates to using “persona” and/or “mood” (hereafter
referred to {fogether as “persenality™) to define a view of an
Internet. In a preferred embodiment of the invention, one or
more aspects of browsing and/or using the Internet may be
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affected by personality. In a preferred embodiment of the
invention, the personality affects which data is displayed by
the Internet. One aspect of (his interaction, developed below,
relates to an ability of automatically updating a mood based
on actions of a user on the Internet. Thus, actions of a user
affect can & style in which an Internet responds. In one
example, a harred access to the Internet {not wailing for
images to download, short dwell times) will result in the
identification/definition of a rushed mood. Thereafter, search
engines may steer the user away from sites which reguire long
downfoad times.

In one example, a search mechanism, such as yellow pages,
white pages, indexes, search engines, intelligent agents and/
or registry search, may filter and/or sort search results respon-
sive to personality. In one example, a search may be limited to
sites having a minimum percentage of graphics. In another
example, a search result may be ordered by their average
word length. Alternatively or additionally, the level of detail
of the search results may be dependent on the mood, for
example, in a rushed mood, only a line will be displayed for
each search result, 1t should be appreciated that a persona is an
indirect method of defining search criteria, as opposed to a
usual method of defining search criteria, which precisely
defines what type of information is desired in a site.

In a preferred embodiment of the invention, the browser
itself, which servers as an interface to the Internet may also
modify its functionality, responsive to the mood. Such modi-
fication may include one or more of menu Iength, help detail
level, dialog boxes format, and response time vs. image qaal-
ity.
It should be appreciated that a personality preferably
includes both a persona and a mood. However, a personality
may inciude only cne of & personality and a mood, In one
example, a personality may include only static preferences. In
another example, a personality may include no static prefer-
ences but only dynamic mood parameters, such as being
rushed or at leisure.

In a preferred embodiment of the invention, a personality
defines the interpretation of key words and/or search terms. In
one example, the word “U2” is interpreted as an aircraft
designationfora “aeronautic” persona and as a name of a rock
group for a “musjeal” persona, Another example is the word
“chair” which can mean an academic position ar an article of
forpiture. In one preferred embodiment of the invention, a
single scarch may be applied to a plurality of different per-
sona, yielding several sets of search results.

Additionally or alternatively, the personality may be nsed
when entering any WWW site to provide personally tailored
service, In one example, a news site will provide happy news
for an “up-beat” persona and depressing news to a “pessimis-
tic” persona. In another example, when entering a book-siore
or a library site, the site can tailor searches performed to the
personality, for example, the regular interests of the user, In
another example, a business mood will be greeted mainly
with business news (and business related advertisements).

Another aspect of some preferred embodiments of the
invention relates to personalizing advertisements responsive
to a mood and/or a persona. This personalization of adver-
tisements may be in addition to or alternatively to personal-
ization responsive to a particular search and/or other actions
performed by a user ata site. In a preferred embodiment ofthe
invention, a site obtains information on a persona and/or a
mood of the accessing user and then tailors services and/or
advertisements based on the mood or persona. In & preferred
embodiment of the invention, when a user eniers a book-
seller’s web site, even if the user has never been at the book-
seller, he may be offered books which match his perscna
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4

and/or mood. It should be appreciated that, in some preferred
emboediments of the invention, such a personality is not gen-
erally crealed and/or maintained by the site which uses the
infermation for personalization.

Inapreferred embodiment of the invention, a personality is
stored a5 one or more cookies on a user’s computer. Addi-
tionally or alternatively, the personalization information may
be stored by a persona-service. Preferably, a user enters some
type of identification, such as a code number, so that the
service identifies the user. In some preferred embodiments of
the invention, the persona are stored at a central location.
Additionally or alternatively, the persona are stored in a dis-
tributed manner, such as locally to the users which use the
persona. In a preferred embodiment of the invention, the
personality and/or portions thereofmay be stored as scripts to
be executed and/or as parameters for pre-defined functions.

In a preferred embodiment of the invention, a persona is
embodied by a program running on a user’s computer, which
program communicates with remote sites. The personaliza-
tion infermation may be stored locally or may be acquired
from a remote location, such as a persona server. Additionally
or alternatively, the persona may be embodied by a proxy
server, through which the Internet communication of a user
must pass. In one example, a user access the Internet through
a name server which translates nicknames, freeform text and/
or search terms into TJRLs. The name server preferably also
exhibits the user’s personality to any site which requires it.
Additionally or alternatively, a user’s computer may inclade
only an identification, such as in the form of a cookie. When
& sile requires personalization information, that information
is downloaded from a petsopa server, using the identification
cockie.

In a preferred embediment of the invention, a petsona
and/or an identification of the persona is slored on a remov-
able media, such as a diskette. Additionally or alternatively, it
may be stored on a smart-card. Additionally or alternatively,
it may be stored as a printed bar-code or bar codes. In a
preferred embodiment of the invention, a persona may be
used outside the Internet, for example in automated stores, for
customizing the selection and/or offerings to such a customer.

In a preferred embodiment of the invention, charges are
made for one or more of using, updating, accessing and/or
exhibiting personalities. In some cases, the user may be
charged. Additionally or alternatively, site owners and/or
adverfisers using the information are charged. Additionally or
altemnatively, the user may agree to allow himself to be tar-
geted by advertisements and/or other types of promotions
based on his profile instead of or in addition to being charged.
In a preferred embodiment of the invention, the charges may
depend on the personality, For cxample, in a rushed mood, a
user will ot desire to see adverlisements. In a preferred
embodiment of the invention, a user can ransom advertise-
ments by paying a certain charge for not being presented with
them. Preferably, the charges are consolidated in a monthly
bill.

Ancther aspect of some preferred embodiments of the
invention relates to security. In many cases a user will want to
use his persona to affect his view of the Internet but will not
desire such information to be freely avaiiable. In a preferred
embodiment of the invention, only portions of a persona
and/or a mood are provided to each site. In a preferred
embadiment of the invention, the information provided is
limited so that a particular user cannot be identified. In one
example, geographical location and telephone number are not
provided together. Additionally or alternatively, at least some
of the personalization information is utilized as in a “black
box,” When a site desires to personalize information and/or
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functionality, the site queries the persona server and the per-
sona server responds for a particular situation. In one
example, a search engine will transmi, 1o a persona server, a
list of search results with their grading, The persona server
may then respond with an order which is preferred by the
requesting user. Preferably, the search site will not be pro-
vided with any identifying information about the user, except
for an identification number randomly generated by the per-
sona service for the particular search session.

Additionally or alternatively, personalization information
may have a limited availability, for example, heing provided
only to registered and/or otherwise certified sites. Alterna-
tively or additionally, a user may be queried to approve a
particular site and/or a particvlar request. In a preferred
embodiment of the invention, a user must enter a password to
apprave such a request. In one preferred embodiment of the
invention, such a request is embodied as a WWW page sent by
the persona server. Alternatively or additionally, the request is
embodted as a pop-up window of the browser.

Another aspect of some preferred embodiments of the
invention, relates to updating a mood and/or a persona. In a
preferred embodiment of the invention, a user may manually
modify a mood and/or a persona. Preferzbly, a mood and/or a
persona is modified by changing parameters of the personal-
ity. Additionally or alternatively, a personality may be modi-
fied by selecting parameters and/or values for the parameters
from existing definitions libraries. Optionally, such a selec-
tion may he modified by a user. Additicnally or alternatively,
a user may upload new personas and/or moods to a persona
server, for personal use and/or for use by other users. Such
personalization information, including libraries, moods, per-
sonas and/portions thereof may also be transmitted by e-mail
to other users and/or to other locations.

Additionully or allernatively, personality may be updated
sutomatically. In a preferred embodiment of the invention,
the mood is updated based on the one or more of the identi-
fication of sites visited by a user, the number of site visited,
the dwell time at each site, the order in which sites are visited,
the contents of the sites, services purchased, information
downloaded, actions performed at the sites and/or a pre-
defined or adaptive time-line based function. Alternatively or
additionally, 2 meod, for example a “rush” mood, may he
identified by tracking whether a user waits until images are
downloaded, whether a user waits for a complete site to
download, whether a user follows links and how many links
are followed, and/or rate of changing WWW pages and/or
sites, These tracked variables may be compared to a standard.
Alternatively or additionally, the tracked variables may be
compared to a previously acquired baseline of a user. Thus,
rclative changes in dwell time are tracked.

In a preferred embodiment of the invention, a meod update
also takes into account whether a WWW site is actually being
viewed. In one cxample, the site may be downloaded by an
invisible browser window. In another example, 4 user may be
away from a computer (which may be determined ifthere are
ne user inputs and/or a screen-saver is activated).

The automatic updating may be performed at the user site,
for example by tracking the activity of an Internet browser.
Such tracking is preferably achieved using a standalone pro-
gram which monitors the browser and/or TCP/IP connec-
tions. Alternatively or additionally, a dedicated TCP/IP stack
and/or driver is used. Additionally or alternatively, the updat-
ing may he performed by a server, such as a proxy server,
through which a sipnificant portion of a user’ s requests and/or
traffic, pass. In a preferred embodiment of the invention, such
logging and/or tracking and/or persona modification require a
user’s explicit permission.
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In a preferred embodiment of the invention, a user may
require that certain WWW sites not be tracked, for example,
sex related sites and Gambling related sites.

It should be appreciated that a mood is generally updated
more often than a persona. In a preferred embodiment of the
invention, a meod and/or a persona may be updated by modi-
fying continuous paramefers. Additionally or alternatively,
such updating may include modifying discrete parameters.
An example of a continuos parameters is “wait time” which
indicates how leng a user is willing to wait for a site to be
downloaded. An example of a discrete parameter is z level of
Parental Guidance rating of sites (P(G-13, R, X). In a preferred
embodiment of the invention, a plurality of personalities are
predefined. Modifying a personn and/or a mood may include
switching between such predefined personalities.

Another aspect of some preferred embodiments of the
invention relates to interpretation of site functionality,
responsive to a particular persenality. In one example, a but-
ton marked “flowers™ comprises a link to a site for ordering
flowers. Responsive to the persona’s geographical location
and/or price preferences, connection to a different site may be
made when the button is pressed, depending on the person-
ality. Another example is a button marked “music”, which
downloads music to match the particular mood. Examples of
moods to which music may be matched include: upbeat,
rushed, loud, muted, and/or to mach color schemes.

Another aspect of some preferred embodiments of the
invention relates to the way in which a persona may be
defined. In one preferred embodiment of the invention, a
persona is defined as a set of parameters with values associ-
ated with each parameter. Additionally or alternatively, the
parameters may be organized, for example by subject and/or
in a hierarchical manner. In a preferred cmbodiment of the
invention, the persona is organized in un object oriented man-
ner, In a preferred embodiment of the invention, not al} per-
sona have the same parameters. In a preferred embodiment of
the invention, two types of parameters are used, local and
global. Local parameters affect only a small part of the inter-
action with the Internel. For example “subject of
interest=baseball” does not affect browsing of business sites,
except perhaps advertisements. However, “image download
folerance time=3 sec™ affects the browsing of any site having
images. Also “Coler scheme=garish” will atfect the search
resuits of diverse searches. In contrast to such site-general
parameters, a persena may also include site specific param-
eters, for example, “CNN subscriber number=123456",
which affect substamtially only interaction with the CNN web
site.

In a preferred embodiment of the invention, parameters
may include informaticn, such as “subject of interest=chess”.
A parameler may also be negalive, for example, a blacklist-
ing: “reject=pornography” ar “reject if pornography level
»3”, Additionally cr alternatively, a persona may include
weighing information, such as relative preference of subjects
of interest, for example “baseball=5, basketball=3", Addi-
tionally or alternatively, a persona may include functional
information, such as how to evaluate a particular parameter,
the affect of a parameter and/or evaluate a grade for a particu-
lar site, in view of a parameter. Additionally or alternatively,
a parameter may be reflexive towards the persona, for
example defining how to modify the persona and/or a mood
based on user aclivitics. Additionally or alternatively, a
parameter may define the traits which should be evaluated
when determining a suitability of a site to a persona.

Additionally or alternatively, a parameter may define what
type of site atmosphere (i.e., an ambiance) and/or other traits
are suitable for different moods and/or based on values of
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other parameters. In one example, a first happy persona wil}
desire happy sites, while a second happy persona will desire
bland sites, but good news. In another example, when a per-
sonality becomes happier the sites provided should be more
merbid, thereby counteracting changes, while for another
persona, the types of site provided should reinforce the
changes in persona or mood.

Additionally or alternatively, to defining & persona using
parameters, a persona may be defined by scripts. Preferably,
such scripts are activated as result of events, such as “user
entered a search request”, “does attached site maich the
present mood” or “site asking for personalization informa-
fion”. Additionally or alternatively, a persona may be defined
as a single program that accepts inputs and generates outputs.
Additionally or alternatively, a persona may be defined by
pre-selecting certain hehaviors and setting parameter values
for each selected behavior,

In a preferred embodiment of the invention, a group of
personalities may be defined for related users. In one
example, friends or members of a club may desire to share a
small set of personalities or moods. In another example, fam-
ily members may share many attributes, including address
and financial situation.

In a preferred embodiment of the invention, a mood or &
persona may be provided by an outside entity, In cne
example, an advertise may provide a persona and/or maod
tailared for a particular product or group of products. This
type of persona could be configured to receive advertisement,
promotions and/or search results geared towards the product,
Typically, using such a mood may result in a rebate on pur-
chases, Internet fees and/or may involve a promotion includ-
ing the product, for example a free sample.

In a preferred embodiment of the invention, a mood is
defined as parameters with values that affect a persona, Such
values may be, inter alia, single values, ranges of allowed
values, scripts, continuous values and/or discrete values. A
moaod may replace certain parameter values, affect their value
and/or affect their relative weighting. In some preferred
embodiments of the invention, a persona may be embodied as
a filter program which generates relative weights for a list of
sites, based on the persona parameters and/or values. In a
preferred embodiment of the invention, a meod may define
filters to apply before the input and/or after the output of a
persona.

Additionally or alternatively, a mood may define param-
etets that affect the execution of a persona’s behavior, Addi-
tionally or alternatively, a mood may include segments of 2
persona to add to an existing persona, In a preferred emboedi-
ment of the invention, & single mood may be defined to fit
more than one persona. Preferably, the different types of
persona are grouped and/or hierarchically organized and each
mood has a scope of personas it may affect.

Anpother aspect of some preferred embodiments of the
invention relates fo evaluating an atmosphere and/or other
traits of a site. In a preferred embodiment of the invention,
depending on a persona, several characteristics of a site may
be defined, which may be used in filtering cut and/or priori-
tizing such a site. Alternatively or additionally, such informa-
tion may be used databage of sites with their associated values
is maintained, so that such characteristics do not need to be
re-evaluated very often,

Another aspect of some preferred embodiments of the
invention relates to associating traits and/or an atmasphere
with a WWW site. The associations may be stored at a central
location. Additionally or alternatively, the associations and/or
trait-related keywords and/or values may be associated with
each site. Additionally or alternatively, a site may include an
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identification number, which when used with a proper trait
server, provides information about the sites traits and/or a
match and/or grade with a particular personality. Additionally
or alternatively, such associations may be stored in search
indexes, preferably in a manner similar to the storage of key
words.

In a preferred embodiment of the invention, a trait server
provides the trait information for a fee. Additionally or alter-
natively, the information is provided in return for an agree-
ment by the requester to be targeted for at least a limited
nber of advertisements and/or other promotions. Alterna-
tively or additionally, the service may be provided for free
There is therefore provided in accordance with a preferred
embodiment of the invention, a method of a user interacting
with an Internet, comprising:

tracking interactions of the user with an Internet;

analyzing said tracked interactions to determine at least
one aspect of a user’s interaction with the Internet, and

modifying future interactions of said user with said Inter-
net, responsive to said determined aspect,

wherein said modified interactions comprise site-content
related interactions with a plurality of unrelated sites.

Preferably, said tracking comprises tracking at a computer
at which said user accesses the Internet. Alternatively or
additionally, said fracking comprises tracking at a tracking
computer which fracks a plurality of users. Preferably, said
tracking computer is physically remote from said plurality of
sites.

In a preferred embodiment of the invention, said analyzing
comprises analyzing previously acquired tracking data. Alter-
natively or additionally, said analyzing comprises analyzing
of currently acquired tracking data. Alternatively or addition-
ally, said determined aspect is modeled using a virmal per-
sonality, which is a complex of characteristics that distin-
guishes an electronic person, for the purpose of interacting
with an Internet, Preferably, said virtual personality com-
prises a persona, which is a static aspect of a personality.
Alternatively or additionally, said virtual personality com-
prises a mood, which is a dynamic aspect of a persenality.
Preferably, said mood comprises a rush mood, which favors
fast responses. Alternatively or additionally, said persona
comprises a meticnlous persona, which favors complete
responses.

In a preferred embodiment of the invention, said personal-
ity comprises geographical information. Alternatively or
additionally, said personalily comprises demographic infor-
mation. Alternatively or additionally, said personality com-
prises interests and preference information. Alternatively or
additionally, said personality comprises marketing informa-
tion. Allernatively or additionally, said personalily comprises
identification and contact information. Alternatively or addi-
tionally, said personality comprises relational information,
which defines relations between varicus aspects of the per-
sonality. Alternatively or additionally, said personality com-~
prises reflective information, which defines how a personality
changes and/or interacts with other electronic entities. Alter-
natively or additionally, said user selects a particular virtual
personality from a plurality of personalities to which to
attribute said tracked interactions.

In a preferred embodiment of the invention, said future
interactions comprise searching. Alternatively or addition-
ally, said future interactions comprise viewing presented
data, Preferably, modifying said interactions comprises
changing a layout of data. Alternatively, modifying said inter-
actions comprises changing which data is displayed.

GGL-PUM00101546



US 7,631,032 B1

9

In a preferred embodiment of the invention, said future
interactions comprise downloading files. Alteratively or
additionally, said future interactions comprise WW naviga-
tion.

There is alse provided in accordance with a preferred
embodiment of the invention, a method of user virtual per-
sanality maintenance, comprising:

interacting with an Internet via a virtual personality, which
15 a complex of characteristics that distinguishes an electronic
person, for the purpese of inferacting with an Internet;

tracking at least one user activity of interaction with an
Internet; and

modifying said virtual personality responsive to said user
activity, wherein said virtual personality is user-selected for
interaction with a plurality of different sites.

Preferably, modifying comprises modifying a mood of said
virtual personality, wherein a mood is a dynamic aspect of a
personality. Alternatively or additionally, the methed com-
prises a user selecting said virtual personality to be modified.

There is also provided in accordance with a preferred
embodiment of the invention, a method of user virtual per-
senality maintenance, comprising:

providing first virtual personality, which is a compiex of ,

characteristics that distinguishes an electronic person, for the
purpose of interacting with an Internet;

copying at least a part of said first virtual personality into a
second virtual personality; and

selecting said second virtual personality, by a user; to inter-
act with an Internet.

Preferably, the method comprises further modifying said
second virfual personality. Alternatively or additionally, pro-
viding said first virtwal personality comprises:

providing a library of virtual personalities; and

selecting said first virtual personality from said library.

There is also provided in accordance with a preferred
embadiment of the invention, a method of virtual persopality
interaction with an Internet, comprising;

providing a virtual personality, which is a complex of char-
aclerislics that distinguishes an electronic person, for the
purpose of interacting with an Internet, through which virtual
personality an interaction with an Internet is meditated;

identifying at least one prospective site for the interaction;

automatically analyzing a content of said site to determine
a match to sajd virtual personality; and

performing said interaction responsive to said analysis.
Preferably, analyzing a content, comprises determining at
least one trait of said site. Alternatively or additionally, ana-
lyzing a content comprises determining an ambiance of said
site. Alternatively or additionally, analyzing comprises ana-
Iyzing lexicographical characteristics of said sitc. Alterna-
tively or additionally, analyzing comprises analyzing graphi-
cal characteristics of said site, Alternatively or additionally,
identifying at Jeast one site comprises identifying a plurality
of sites, Preferably, identifying comprises searching using an
Internet search engine.

In a preferred embodiment cf the invention, said virtual
persenality comprises a mood, which is a dynamic aspect of
a personslity. Alternatively or additionally, said virtual per-
sonality comprises a persona, which is a static aspect of a
perscnality. Alternatively or additicenally, said interaction is
performed to complement said virtual personality. Alterna-
tively, said interaction is performed to match said virtual
personality.
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There is also provided in accordance with a preferred
embodiment of the invention, a method of Internet interaction
by a single user, comprising;

selecting, from a remote Iocation, by the user, one of a
plurality of virtnal personalities avaitable for interaction with
& particular site, wherein a virtual personality comprises a
complex of characteristics that distinguishes an electronic
person, for the purpose of inferacting with an Internet; and

interacting with the particular site using the selected virinal
personality.

There is also provided in accordance with a preferred
embodiment of the invention, a method of site ambiance
provision, comprising:

receiving an identification of a site; and

providing an indication of'an ambiance of said site, respon-
sive to said identification.

Preferably, providing comprises retrieving said indication
of an ambiance from a memory. Alternatively or additionally,
providing comprises analyzing said site. Alternatively or
additionatly, providing comprises requesting an indication of
said ambiance from said site, Alternatively or additionally,
providing comprises requesting an indication of said ambi-
ance from an ambiance server,

There is also provided in accordance with a preferred
embodiment of the invention, a virtual personality server,
comprising;:

a connection to a user, through which said user indicates a
desired Internet interaction;

a virtual personality adapter, which adapts said interaction
utilizing a virtual personality for the user, wherein a virtual
personality comprises a complex of characteristics that dis-
tinguishes an electronic person, for the purpose of interacting
with an Tnternet; and

a connection to a WWW site, through which said virtual
personality adapter interacts said modified interaction with
said site,

Preferably, said connection to a user is operable to receive
a selection of a particular virtual personality by said user,
Alternatively or additionally, said server modifies said virtual
personality responsive to said modified interaction. Alterna-
tively or additionally, said virtual personality comprises a
persona. Alternatively or additionally, said virtual personality
comprises a mood.

There is also provided in accordance with a preferred
embodiment of the invention, a method of virtual persenality
serving, comprises;

connecting to a WWW site, to request an interaction;

determining, at said WWW site, a desired virtual person-
ality adaptation of said interaction, wherein a virtual person-
ality comprises a complex of characteristics that distin-
guishes an electronic persen, for the purpose of interacting
with an Internet;

completing said interaction, by sald WWW site, responsive
to said determined virtual personality adaptation,

Preferably, determining comprises receiving an indication
of a desired virtual personality from a virtual personality
server. Preferably, said virtual personality server is located at
alocation remote from said WWW site and from a location at
which said connection is initiated. Alternatively, said virfual
personality server is located at a location from which said
connection is initjated.

In a preferred embodiment of the invention, determining
comprises reading virtual personality information from a
comyputer at a lecation from which said connection is initi-
ated. '
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In a preferred embodiment of the invention, said virtual
personality server generates a one-time virtual personality for
said interaction.

In a preferred embodiment of the invention, said desired
virtual personality adaptation comprises a mood-responsive
adaptation, wherein a mood is a dynamic aspect of a person-
ality. Alternatively or additionally, said desired virtual per-
sonality adaptatien comprises a persona-responsive adapta-
tion, wherein a persona is a static aspect of a personality.

There is also provided in accordance with a preferred
embodiment of the invention, a method of site matching to a
virtual personality, comptising:

providing a list of relevant sites;

analyzing each of said sites to determine a match with said
virtual personality, which is a complex of characteristics that
distinguishes an electronic person, for the purpose of inter-
acting with an Tnternet; and

grading said sites responsive to said analysis.

Preferably, providing a list comprises executing a search on
an Internet search engine to provide said list, Alternatively or
additionally, providing a list comprises retrieving a plurality
of matches from a name server. Alternatively or additionally,
analyzing comprises analyzing at least one of said sites
responsive 10 a presented ambiance. Allernatively or addi-
tionally, analyzing comprises analyzing at Teast one of said
sites responsive to a presented trait. Alternatively or addition-
ally, analyzing comprises analyzing a content of at least one
of said sites. Alternatively or additionally, the method com-
prises displaying said graded list. Alternatively or addition-
ally, the methdo comprises displaying only a highest graded
site of said ist,

There is also provided in accordance with a preferred
embodiment of the invention, a method of advertisement
perscnalization, comprising:

determining a present virtual persenality of a human inter-
actor, wherein a virtual personality comprises a complex of
characteristics that distinguishes an electronic person, for the
purpose of intetacting with an Internet;

selecting at least ope advertisement to match said virtual
personality; and

presenting said advertisement to said interactor.

Preferably, said advertiscment is presented through an
Internet, Alternatively or additionally, said virtual personality
comprises a persona, which is a static aspect of a personality.
Alternatively or additionally, said virtual personality com-
prises a mood, which is a dynamic aspect of a personality.
Allematively or addifionally, said virtnal personality is
selected and provided by said interactor.

There is also provided in accordance with a preferred
embodiment of the invention, a method of WWW site modi-
fication, comprising;

detecting at the WWW a desired interaction from a par-
ticular virtual personality, which personalily comprises a
complex of characteristics that distingnishes an electronic
person, for the purpose of interacting with an Internet;

modifying at least one characteristic of said site to match
said virtual personality; and

responding to said desired interaction with a response indi-
cating a match of said modified characteristic to said virtual
personality.

Preferably, said moedification comprises modifying a dis-
play layout. Alternatively or additionally, said modification
comprises modifying a level of detail shown. Alternatively or
additionally, said modification comprises selecting data to be
displayed,
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There is also provided in accordance with a preferred
embodiment of the invention, a method of data directory
display, comprising:

requesting a display of data from a data directory;

providing, in association with said request, a virtual per-
sonalify for said request, which personality comprises a com-
plex of charucteristics that distinguishes an electronic persen,
for the purpose of interacting with an Internet; and

displaying said data, responsive to said virtnal personality.

Preferably, said virtual personality is provided as part of
said request, Alternatively or additionally, said displaying
comprises filtering, Alternatively or additionally, said dis-
playing comprises sorting. Alternatively or additionally, said
displaying comprises contralling a level of detail. Alterna-
tively or additionally, said displaying comprises controlling a
spatial layout of said data.

There is also provided in accordance with a preferred
embodiment of the invention, a method of data directory
display, comprising:

requesting a search from a search engine, using at least one
keyword, which request inchudes a virtual personality for said
request, which persenality comprises & complex of character-
istics that distinguishes an electronic person, for the purpose
of interacting with an Internet;

interpreting said key-word at said search engine, utilizing
said virtual personality; and

performing said search request by said search engine, uti-
lizing said interpreted key-word.

Preferably, said search engine comprises an Internet search
engine.

There is also provided in accordance with a preferred
embodiment of the invention, a methed of Internet search,
comprising;

cennecting to an Internet search engine;

providing the search engine with search criteria;

performing a search for WWW sites by the search engine,
utilizing said search criteria, to obtain search resuits; and

filtering said search results utilizing personal information.

Preferably, said filtering is performed al a different com-
puter from said searching, Altematively or additionally, said
personal information is provided using a virtual personality,
which comprises a complex of charactetistics that distin-
guishes an electronic person, for the purpose of interacting
with an Internet.

Preferably, said personal information is provided as a non-
keyword input to said search engine.

There is also provided in accordance with & preferred
embodiment of the invention, a method of interacting with a
computer:

providing a software application having a user interface on
said compuler;

providing an electronic representation of at least part of a
wser’s desired personality; and

said software modifying its interaction with said user,
responsive to said representation of said personality.

Preferably, said software comprises an Internet Browser.
Alternatively or additionally, said software modifies a visual
display of said interface. Alternatively or additionally, said
software modifies a behavior of said interface. AHernatively
or additicnally, said sofiware modifies a menu length of said
interface. Alternatively or additionally, said software modi-
fies a belp level of said software. Alternatively or additionally,
sald software modifies a level of detail presented by said
software. Alternatively or additionally, said software modi-
fies a display format of said software. Alternatively or addi-
tionally, said software modifies an image quality of said sofi-
ware, Alternatively or additionally, said software modifies a
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response time of said software, Alternatively or additionally,
said representation is generated by iracking a plurality of
interactions of said user with an Internet. Alternatively or
additionally, said representation comprises a representation
of a persona, which is a static aspect of a personality. Alter-
natively or additionally, said representation comptises a rep-
reseniation of a mood, which is a dynamic aspeci of a per-
sonality. Alternatively or additionally, said desired
personality comprises a true personality of said user. Alter-
natively or additionally, said desired personality comprises a
true personality of said user.

There is also provided in accordance with a preferred
embodiment of the invention, a method of utilizing an elec-
tronic representation of 2 user’s desired personality, compris-
ing:

storing said representation on a computer-readable storage
media; and

interacling with a computer using said representation,
wherein said representation mediates the interaction.

Preferably, said computer comprises a remote computer
connected to an Internet. Alternatively or additionally, said
computer comprises a controller of an automated store. Alter-
natively or additionally, said mediation comprises varying a
range of offered selection of products. Alternatively or addi-
tionally, said media comprises a diskette. Alternatively or
additionally, said media comprises a smart card. Alternatively
or additionally, said media comprises printed optically read-
able codes.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be more clearly understood by reference
to the following description of preferred embodiments
thereof in conjunction with the figures, wherein identical
struclures, elements or parts which appear in more than one
figure are labeled with the same numeral in all the figures in
which they appear, in which:

F1G. 1 schematically illustrates the use of a persona while
browsing an Internet, in accordance with a preferred embodi-
ment of the invention;

FIG. 2 illustrates a persona server configuration, in accor-
dance with a preferred embodiment of the invention;

FIG. 3 illustrates the use of both an atmosphere and a
persona in accordance with a preferred embodiment of the
invention; and

FIG. 4 is a flowchart of a process of persona and mood
selection and update, in accordance with a preferred embodi-
ment of the invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

FIG. 1 schematically illustrates the use of a persona 12
while browsing an Internet 16, in accordance with a preferred
embodiment of the invention. A client 10 views Internet 16
through a persona 12. Persona 12 may be firther modified by
a mood 14, In a preferred embodiment of the invention, a
persona and/or a moocd (hereafter “personality™) can be used
to filer information on Internet 16, thereby making the
amount information more manageable and better suited for
client 10. It should be appreciated that in many cases there are
several possible correct responses to a client’s need. How-
ever, one of these responses may betler suit the frame of mind
of the client. In a preferred embodiment of the invention, a
persona and/or a mood may be used to have one or more of the
following effects on the interaction between client 10 and
Internet 16:
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(a) preferentially guide client 10 to certain sites;

(b) affect the way searches are performed for information
and/or web sites;

(c) affect the way a particular web site responds to a cHent’s
request;

(d) atfect the display of information;

{e) affect the format and/or layout of a site on the client’s
terminal;

(1) affect the interprefation of a client’s actions and/or data
entry,

(g) target promotions and/or adverlisements to a client;
and/or

(h) protect a client from unwanted influences on Internet
16.

In a preferred embodiment of the invention, a client may
have a plurality of personalities and manually select a par-
ticular persona for a session or a portion of a session. Thus,
client 10 might start the day with a “rushed” personality and
in the afterncon switch to 4 “leisurely™ persona.

In a preferred embodiment of the invention, a persona
includes one or more of the follewing types of information:

(a) Demogtaphic information, possibly including one or
more of: age, sex, religious affiliation, culture subgroup,
socioeconomic status, martial state, educational state, nom-
ber of telephones at home, distance from post office, family
members information and/or pets. Alternatively or addition-
ally, also personal information, such as birthdays and wed-
ding anniversaries are included. In a preferred embodiment of
the invention, an advertiser matches a promotion to the spe-
cial date, for example, 2 gift on a birthday, suitable for the
persona’s professed inferests (see “c” below).

(b} Geographical information, possibly including one or
matre of, home location(s), work location(s), shopping loca-
tion(s}, vacation location(s) and/or other user defined loca-
tions and/or arcas. In some cases more than one geographical
location may be defined, for example, for a person having two
homes or where two shopping districts are applicable.

(c) Interests and preference information, possibly includ-
ing one or more of hobbies (chess, spotts, painting), academic
interests, taste in music, taste in movies, preferred fashion
designers, political views, membership in voluntary groups
and/or fraternities, membership in a persona group, favorite
color, set of beliefs, personality type, outlock (optimistic,
pessimistic, believer in human nature being good), sexual
preferences, density of information preferred, number of
advertisements preferred, requirement for a seal of approval,
requirement for a site review, requirement for a site being
accessed often, number of links, download time, preference
for sites that give out presents and/or other promotional mer-
chandive. Alternatively or additionally, IDs of friends may be
included. Preferably, the personality of a user may be esti-
mated based on the types of friends hira keeps in contact with.
In a preferred embodiment of the invention, the persona
server tracks frequency, length and/ar content of electronic
communications with the friends, for example by e-mail, by
chat group, by Internet telephone or by computer-dialer, to
evaluate an instantaneous mood and/or to assess the relative
effect of these friends, Alternatively or additionally, the per-
sona server may create a representation of the connection
between friends, based for example on the electronic com-
munication between them and/or on inputted connections,
Using such a representation, 2 WWW sile may simulta-
neously provide an offer to a group of friends, for example a
jeep tour. Alternatively or additionally, an advertiser may user
the information fo identify trend setters. In some types of
advertising campaigns such trend setters are targeted first,
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{d) Marketing information, possibly including one or more
of: credit rating, preferred price range, purchasing style (con-
servative or adventurous), preferred purchasing methed,
price point for various products, purchasing history, mainte-
nance level desired for a product, willingness to pay for the
use of a service, willingness {o be identified, willingness to fill
in forms type of preferred advertisements, preference for
national chains vs. local chains, preference for large number
of nearby stores vs. small number of nearby stores, belonging
to a consumer’s group and/or profile of advertisements pre-
viously viewed and/or judged by the client. Marketing infor-
mation may depend on a type of product, for example, a
particular persona may prefer cheap cars and expensive alco-
hol. Alternatively or additionally, more complexrelationships
may be defined. For example, a persona may agree to consider
Swiss chocolate only if it costs less than $10/b. or if it
contains at least 33% chaocolate solids.

{e) Identification and contact information, possibly includ-
ing one or more of mail address, WWW home page(s),
e-mail address and/or financial information, such as bank
account and/or credit card information.

(D) Relationa]l information, which defines relations
between various aspects of the persona, including, relative
weights, interaction between parameters (something that is
hoth chess and baseball may be 10 times as interesting if it
matches only one of the subjects), dependencies (a client can
prefer complex language in chess-related information but
simple language in baseball-related information).

(g) Reflective information, which defines how a persona
changes and/or interacts with other electronic entities, includ-
ing, effect of mood on grading of sites, matching functions for
evaluating sites and/or matching an information file to one or
mere parameters, default mood, and/or effect of browsing
and/or user input and/or downlosded information on person-
ality. In addition, reflective information may define limita-
tions on allowed ranges, for example relative weights. As
described below, a persona may change over time. These
ranges may limit the allowed changes in a persona. Addition-
ally or alternatively, 4 reflective information may deline an
activity to perform when a certain mood is reached, for
example, if a mood becomes too happy, the persona may be
adjusted to cause the mood 1o become less happy.

(h) Miscellaneous information. Any information may be
associated with 2 persopa. In one example, a persona may
inclzde examples of preferred sites.

The above described information about a persona may be
stored in one or more of many ways, in accordance with
preferred embodiments of the invention. ln a preferred
embodiment of the invention, the information is implicit in a
program and/or a sct of programs of seripts which carry-cut
the persona. Additionally or alternatively, the informalion is
stored as parameters for predefined and/or user defined func-
tions. Additionally or alternatively, parameter values corm-
prise scripts or fanctions which generate values, responsive ta
inputvalues, internal variables, global variables, other param-
eters of the persona and/or the parameters ofthe mood. Addi-
tionally or alternatively, the information is stored as values for
preset persona parameters,

In a preferred embodiment of the invention, a mood may
include any of the above pieces of information. The mood
mformation may then be used to augment and/or to replace
portionts of the persona, In a preferred embodiment of the
invention, the persona is defined as a structure and the mood
defines changes in the structure, especially functional
changes. For example, a persona may define suhbjects of inter-
ests and a mood defines relative weighting between the sub-
Jjects,
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In a preferred embodiment of the invention, the mood may
be used to modify the identification information. In one
example, play moods receive e-mail in which the subject line
is prefixed with the phrase “mood=play”, while work moods
may be prefixed with the phrase “mood=worlc”. Thus, a user
can differentiate between the results of his various moods,
using existing software. Alternatively or additionally, sofi-
ware, such as browser software may be adapted to present the
results of the separate moods independently or compara-
tively,

In apreferred embodiment of the invention, a mood may be
utilized to search for suitable personal contacts, for example
in a chat group orin a dating system. It should be appreciated
that matches, if any, are made based on the instantaneoys
mood and not based on some general profile which is entered
at a single point in time. Thus, at one time, a user may be
matched up with a somber chat member while at ancther time
a user may be matched up with an upbeat chat member.

In a preferred embodiment of the invention, a mood and/or
persona may be used to aid in polling. Preferably, when
creating a list of persons to poll, the pollster may take advan-
tage of the listing of the persons preferences, demographic
information, preferences and other information associated
with a person. In a preferred embediment of the invention, a
potl may be made more statistical significant by selecting
certain slices of society based on the persona information.
Alternatively or additicnally, an existing poll may be ana-
lyzed based on the persona information. Alternatively or
additionally, a poll may be directed only at segments of soci-
ety which would have a meaningful response. This is espe-
cially true of advertising polls, where only a potential market
should be polled.

FIG. 2 illustrates a persona server configuration 11, in
accordance with a preferred embodiment of the invention. A
client 10 is connected to a WWW site 18. A persona server 20
provides persona information to site 18, to enable site 18 to
personalize it’s interaction with clicnt 16. Persona server 20
itself may include a database having persena and/or mood
details for a plurality of users and Internet connections, for
connecting to sites and/or a client computer, A CPU in per-
sona server may be used to evaluate personalities and/or
suitability of sites.

Alternatively, other configurations may be used, in accor-
dance with preferred embodiments of the invention. In one
alternative configuration, a persona server is sitnated between
aclient and the Internet and may alsc control access to varions
parts of the Internet, This configuration may be implemented
if the persona server is associated with an ISP, a proxy server
and/or a name sever, for example as described in U.S. Pat. No.
5,764,906, issued Tun, 9, 1998 or Israel patent application
number 123,129, filed Jan. 30, 1998, to Aviv Refuah, (he
disclosures of which are incarporated herein by reference. In
another alternative configuration, a persona server may be
installed on a client computer.

In a preferred embodiment of the inventicn, the persona
information is stored on at a centralized location. Addition-
ally or alternatively, the persona information is stored using a
distributed configuration, in which it is partially stored in a
centralized lecation and parttally stored at a client’s com-
puter, preferably, using cookies. Alternatively oradditionally,
multiple copies of a single persona and/or mood may be
stored at different locations. Alternatively or additionally, at
least part of the persona and/or mood may be stored at sites,
such as search sites, which use the personality information.
Alternatively or additionally, the persona information is
stored on a client’s computer, preferably using cookies. In a
preferred embodiment of the invention, at least an identifica-
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tion number is stored on a clients computer, so that persona
information thay be retrieved by the client’s computer from a
remote location using that identification number. In a pre-
ferred embodiment of the invention, & program running on a
client’s computer modifies the cookies to present a particular
personality. Preferably, such a program stores the persona in
a local database file,

In a preferred embodiment of the invention, the persona
information is associated with the identification number
using a database, Additionally or alternatively, a persona may
be created ad-hoc, for use in a single WWW sile access, a
single search and/or for a short period of time.

In a preferred embodiment of the invention, # persona is
statically stored at a first lecation and a mood is dynamically
stored at a second location, In a preferred embodiment of the
invention, a single persona may be shared between several
users, with only the moods being different. The moods may
also be selected from a table, such that what categorizes a
particular personality is an instantaneous association of a
predefined persona with one or more predefined moods.

In a preferred embodiment of the invention, a persona is
wsed to personalize information retrieval. Such personaliza-
tion can affect many methods of information retrieval, includ-
ing search engines, name servers, intelligent agents, yellow
pages, whitepages, and searching inside s WWW site, suchas
searching for articles cn Microsoft products inside the
Microsoft WWW site. It should be noted in this context that
search engines return matches for a particvlar query, while
personality and mood are designed to affect the results of
substanlially any query, even though a personality does not
specificalty point out a desired piece of information,

The information retrieval may be filtered and/or sorted
based on the persona. Additionally, the petsona may decide
how a particular search word is interpreted. Various combi-
nations of threshelding, grading and sorting may be applied
on search results, by comparing them to a persona. One or
both of the following two techniques are preferably used to
match a persona 1o a search result, namely key-words and
evaluation. In the key-words technique, a search index
includes a classification and/or key-words which match
parameters such as those described above for a persona. For
example, a site may be indexed as being related to a particular
type of music, which type may match a preference of a client.

In the evaluation technique, a site is evaluated for suitabil-
ity and/er for qualities which are preferred and/or match a
particular persona. Example include: number of images in the
site, expected download time and/or number of links from the
site.

In a preferred embodiment of the invention, the presenta-
tion of search results may also be parameters of the persona,
In one example, the persony can diclale whether or not ta
grade sites or information files and whether or not to limit the
results using criteria such as geographical criteria. Thus, in
one case, a strong match will be shown even if its associated
geographical location is 1000 miles away. In the other case,
only hits having an associated geographical Jocation within
50 miles are shown. Additionally or alternatively, a mix
between near and far results may be defined. One or more
patameters of a persona may define matching requirements,
for example exactness of match and allowed etror. These
parameters may depend on the preference being matched. Tn
same cases, there is no way to match a parameter of a persona
(e-g., il no geographical location is associated with the site).
Default behavior in such cases may also be a parameter of the
persona.

In one example, entering searching for a pizza store will
generate a different web site connection, based on where the

25

30

40

45

50

55

60

65

18

connection is from. For example, a user in Brighton, Mass.
will be directed to a different pizza store from a user in
downlown Boston, even if both slores belong to the same
tranchise.

Additionally or alicmatively, a persona may define mul-
tiple response sets, In one example, one set includes low-cost
book stores and a second set-includes high-cost book stores.
This division may be the result of a preference for differenti-
ating between high-cost and low-cost suppliers.

In a preferred embodiment of the invention, a far geo-
graphical location may be considered to have the effect of a
neat location, responsive to the availability of mail order
and/or courier services. Preferably, such atranslation is alsc a
function of the transportation cost, This type of translation
may also be governed by a parameter of a persona.

In a preferred embodiment of the invention, the personality
is used as an input to an intelligent search agent. It should be
appreciated that a persona is an indirect method of defining
search criteria, as opposed to a usval method of defining
criteria for an agent. Additionally or alternatively, the agent
can dynamically modify his searching and/or presentation of
results, responsive to changes in the personality.

When an interactive agent, such as an agent which per-
forms negotiation is used, the persona may alse be used to
affect the agent’s behavior. In one example, an agent is made
more aggressive, as the persona’s outlook becomes more
optimistic, In a preferred embodiment of the invention, the
interaction between the personality and the agent may also be
defined as parameters of the persona. Some aspects of auto-
mated agents are described in PCT publication WO
97/26612, titled “Intelligent Agents for Electronic Com-
merce”, filed Jan. 17, 1997 in the US Receiving office, the
disclosure of whick is incorporated herein by reference.

When white and/or yellow pages are used, the display of
information from a database may be determined by the per-
sonality, for example, the display of listings of baby-sitters,
handymen and car garages may all depend on a geographical
distance.

In a preferred embodiment of the invention, the personality
may be used to target advertisements to the client. Such
targeting may also take into account previous advertisements
viewed by the client. In one example, advertisements are
matched to professed subjects of interest. Additionally or
alteratively, advertisements arc matched to an outlook, for
example morbid or sunny. Alternatively or additionally,
advertisements are selected from a set of suitable advertise-
ments to match a persona. For example, if two soft drink
advertisements are available, one which includes animals and
one which includes cars, the “animal” advertisement will be
selected for a persona which likes animals. Similarly, some
advertisements are garish, while some are reasoned out. A
sember mood will preferably be targeted with the reasoned
out advertisement, since a garish advertisement might
antagonize the client.

In a preferred embodiment of the invention, a WWW site
may tailor its reactions to the client based on the persona. In
one cxample, the content of links on a page may depend onthe
persona. Additionally or alternatively, the effect of a button
may depend on the persona, for example a persona’s geo-
graphical location. Additionally or alternatively, a Java applet
and/or a JavaScript script may utilize persona information in
their execution. For example, prior to rendering a button, a
Java applet may check if to use a garish background for an
upbeat persona or 2 muted background for a somber persona,

In a preferred embaodiment of the invention, persona infor-
mation is used to exercise parental control over a child’s
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browsing. In such a case the persona is “hardwired” or pro-
tected from changes to reject undesirable sites.

In a preferred embodiment of the invention, the persona is
generated and/or maintained by a client. Additionally or alter-
natively, the persona may be generated by a gateway through
which a client accesses the Internet. In some cases, the per-
sona may be generated on a client’s computer, in a manner
which is fransparent to the client. In a preferred embodiment
of the invention, a client can define certain sites and/or site
types as not being tracked. For example, a client may not
desire that his excursions into gambling sites be of record.
Alternatively or additionally, a client is preferably able to
define what sites may obtain what information about him,

In some preferred embodiments of the invention, a client
may be unable to access the contents of his own persona.
Additionally or alternatively, the existence and/or usage of
the persona is kept secret from the client and the persona is
used to target the clienl with promotions and/or advertise-
ments

In a preferred embodiment of the invention, a persona of a
client may be automatically generated by tracking the way a
clien! interacts with the Internet.

In a preferred embodiment of the invention, a persona is
divided into several layers of privacy. Some requesters may
be able top access some parameters of the persona but not
others. In a preferred embodiment of the invention, at least
some of the personalization information is utilized as in a
“black box”, in that the persona server generates behaviors in
response to queries but only on an individual basis, without
letting out on the values of its infernal parameters.

In a preferred embodiment of fhe invention, a persona
server can generate and/or print reports. Such reports prefer-
ably include distribution of persona and/or mood use, statis-
ties of site access, user satisfaction, statistics of persona
parameters and/or values and/or any ether information relat-
ing to the use of personalities. In some cases, a persona server
may pull the information from remote sites, for cxample,
from user computers at which persona are stored,

In a preferred embodiment of the invention, the persona
server generates reports for WWW sites. Such reports may
includes sfatistics of visitors, for example number of visitors
and duration of connection. The report may be sent on a
periodic busis, such as once a month or the report may be sent
on demand, Preferably, the report includes statistics of the
types and/or paramelers of personas and/or moads of visifors.

In a preferred embodiment of the invention, a persona may
be made anonymous, utilizing a personality server. Thus,
when a user access a site which requires or prefers a persona,
the user performs the access through a persona server. The
persona server preferably generates a new persona identifi-
cation for each such interaction, so that the accessed site has
no way of associating a particular client and/or tracking a
particular client’s preferences.

Additionally or alternatively, user names and passwords
required to access various sites may also be parameters of a
persona. Thus, when a user accesses a site, that site can obtain
required access codes from the persona, without bothering the
user. As can be appreciated, different moods for a single user
may have different access codes for a same site, for example,
to control the behavior of the site to match a mood. Alterna-
tively or additionally, the persona may include credit card
information, deposit account and/or other account informa-
tion which may be used for billing. Ina preferred embodiment
of the invention, the persona server includes a charge account
for each persona, se that a persona can purchase services
and/or goods on the Internet without sending a credit card
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number, The WWW site at which the poods were purchased is
then reimbursed by the persona server, which bills the “per-
sona”,

FIG. 3 illustrates the use of both an atmosphere 30 associ-
ated with a site and a persona 12 associated with a client in
accordance with a preferred embodiment of the invention,
While a client 10 may desire to present itself as a persona
having various preferences, a WWW site 18 may alsc desire
to present itself as meeting certain preferences and/or char-
acteristics. Such a presentation of site 18 assists clients who
are searching for the site. In a preferred embodiment of the
invention, atmosphere 30 may define a complement of per-
sona 12, so that matching persona will have a high affinity for
the site. The atmosphere may be implemented in search
engines, in indexes, as information stored at the site and/or
using an atmosphere server. The atmosphere server provides,
possibly at a fee to site 18, client 10 and/or an advertiser, the
atmosphere of site 18.

An stmosphere may include a plurality of fraits, for
example, political slant, garishness, reading grade level, sub-
jects of inferest and in general the complements of parameters
of a persona.

The atmosphere of a site may be evaluated on the fly using
various methods described below. Additionally or alterna-
tively, a client may grade a site. Such grading may become
publicly available or it may be limited to the client or a group
of clients. Additionally or alternatively, the persona server or
the atmosphere server may evaluate a site. Additionally or
alternatively, a separate server may provide a site evaluation
service,

In a preferred embodiment of the invention, a site may be
automatically evaluated by tracing the personas and/or moods
of clients who visit the sitc and/or remain at the site for a
significant amount of time. In a preferred embodiment of the
invention, such tracing is performed by the site server. Addi-
tionally or alternatively, the tracing is performed by a persona
server and/or an atmosphere server.

In a preferred embodiment of the invention, a plurality of
sites are evalualed using a web-crawler. The web-crawler
brawses the Internet and sends an e-mail to the operator of
each site. The e-mail preferably includes a questionnatre hav-
ing open-ended and/or close-ended questions about the traits
and/or atmosphere of the sight. An e-mail address for the
questicnnaire may be determined by searching the page for
c-mail addresses, especially those having the form “info(@.”,
“postmaster@ . . . ”, “webmasier@ . ... In some preferred
embodiments of the invention, enly one address per domain
name is used, unless a page has a title such as “home page”
which indicates that the page is a root of a site.

Additionally or alternatively, to a sile having a stafic atmo-
sphere, a site may have a dynamic atmosphere. Thus a client
may have to recheck the atmasphere and/or traits of a site
periodically or before every access. Additionally or alterna-
lively, a site can modify itself to match a desired atmosphere
and be mere acceptablie to certain personas and/cr moods, In
one example, a site may have the option of using one of four
color schemes: muted, respectable, garish and art-deco. In a
preferred embodiment of the invention, a site may automati-
cally select one of these schemes responsive to a persona
which requests access to it. Additionally or alternatively, a
site may change its design and/or presentation responsive to
statistics of personas and/or moods which access the site, In
one example, a site may modify one or more parameters of its
design to match the personas of its clientele and/or of a
desired clientele. In a preferred embodiment of the invention,
such modification of a site is at least partly manual, by pro-
viding a site manager with statistics regarding the accessing
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of various persona and their parameters. Additionally or alter-
natively, a site may have predefined at least one parameter
which automatically changes its display format and/or infor-
mation filtering mechanism, for example vsing a predefined
script, to match meoeds and/or personas which access the site.

In a preferred embodiment of the invention, an atinosphere
ol a site may be aulomatically evaluated by analyzing the
conient of a site, in addition to or instead ofutilizing a client’s
reaction to the site or statistics of accessing the site. Various
characteristics of a site may be automatically determined.
Each of these characteristics and/or combinations thereof
may be used to estimate values for traits and/or atmosphere.
The characteristics preferably include one or more of: -

{a) word length;

(b) whether certain words and/or phrases used by or asso-
ciated with the site belong to certain groups, such as “aca-
demic words”, “swear words”, “adult words”, “new-age
words”, “sports words”, “baseball words”;

(c) sentence complexity;

(d) density of displayed text;

() ratio between images and text;

(D) size of text;

(g) distribution of colors in image sand in background;

() mumber of links; number of links visited, date of last
visit, by the client, by the persona, by the mood and/or by
other moods, personas and/or clients;

(1) size of site;

(i) key-words presented by the site; and/or

(k) number of images; and/or

(1) number and/or type of multimedia files.

In a preferred embodiment of the invention, an atmosphere
of a site is used fo match advertisements even if a persona
and/or mood are not known. For example, a macabre site will
prompt the usage of dark advertisements. Alternatively or
additionally, a complex site will prompt the use of complex
advertisements.

FIG. 4 is a flowchart of a process of persona and mood
selection and update, in accordance with a preferred embodi-
ment of the invention,

In a preferred embodiment of the invention, a client creates
a persona by selecting an existing “standard” persona form a
library of personas {40)), Typically, the “standard” persona is
modified by the client (42) to better match the client’s exact
desires. One or more moods may then be select from a library
of moods, for the selected persona (44). In a preferred
embodiment of the inventien, a list of matching moods is
associated for each persona. The matching moods are prefer-
ably moods which modify a persona in a most natural and/or
useful manner, These moods may also be modified (46),

During browsing (48) a user may select a different persona
or a different meod to better match his present frame of mind
(left arrows). Additionally or alternatively, the petsonality(s)
may be automatically modified. As described above the type
of automatic modification and/or its parameters may also be a
Tunction of the personality,

In a preferred embodiment of the invention, a client selects
a persona and/or a mood when entering the Infernet or by
entering a special site ad/or by running a special program on
hi computer. In a preferred embodiment of the invention, each
connection location may have associated therewith a default
personality, for example a “work™ personality and a “home”
personality, When a client connects from an unknown com-
puter, he can elect to assume an existing personality, for
example the “home” personality.

In a preferred embodiment of the invention, when a client
selects a personality at login, the client may also elect to
modify the personality and/or mood. In one example, a user
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can indicate to the persona server that he is not alone in the
room, so that sensitive information is not displayed. Alerna-
tively or additionally, a client may define a “cover” personal-
ity, for example in case a boss walks in and is interested in
what the client is doing,

In & preferred embodiment of the invention, a personality
are updated responsive to one or more of the types and/or
contents of sites that a client accesses, the time spent at each
site (preferably with a deduction for connection time), activi-
ties performed at the sites and/or data downloaded from the
sites. In a preferred embodiment of the invention, a client can
indicate to the persona server if he is pleased with a particular
site and/or displeased. Such an indication may also be used to
modify the personality.

Additionally or alternatively, a persona server may gener-
ate a persona and/or a mood by providing a client with a
questionnaire and filling in various parameters for a person-
ality using the conlents of the guestionnaire.

In a preferred embodiment of the invention, a client base
may already existand what is necessary is 1o generate perscna
and/or moods for them. In such a case, a standard question-
naire may be sent 1o all the client base. Altematively or
additionally, a program may be loaded to the individual client
to track Infernet usage patterns, The program may continu-
ously update a central location. Alternatively or additionally,
the program may store its tracking results and update the
center periodically. Alternatively or additionally, the program
generates a locally stored persons and does not update a
central location and/or updates the central location only with
the persona. Such tracking may be performed with or without
auser’s knowledge, Alternatively or additionally, such track-
ing may be performed with or without user participation with
the process. Allematively or additionally, a database of nser
site access may already exist, either on individual client com-
puters or at a centralized locations. In such a case, personas
may be generated off-line by analyzing the Internet usage.

In some cases, off-linc analysis of Internet usage may
suggest more than one persona and/er more than one mood
and/or a range of values for parameters of the mood. These
variations may be identified, for example, by clustering of
Internet access statistics. In one example, auser access profile
may include time petiods where a “rush” meod is evident and
other periods where a “leisure” mood is evident.

Additionally or alternatively, a persona and/or a mood may
be generated by tracing the Internet activities of a client. Ina
preferred embodiment of the invention, a elient indicates at a
start of an Internet session which personality he is emulating
at the time,

In a preferred embodiment of the invention, a persona may
be defined in a parametric manner. A client may modify a
persona and/or a mood by multiplying various parameter
values by factors. In one example, a client may decide that on
a certain day he is 15% more conservative and 20% less
interested in chess. The values of the parameters may also be
a function of the time of day, day of the week, date and/or
length of time logged on to the Internet,

In a preferred embodiment of the invention, various tools
are provided for maintaining personas and/or moeods. In a
preferred embodiment of the invention, personalities may be
stored, retrieved and/or electronically transmitted. In a pre-
ferred embodiment of the invention, personalities may be
stored in a smart card and/or on a diskette. In a prefemred
embodiment of the invention, a central repositary of personal
portions and/or moods may be established for sale and/or
trading of persoralities. In some cases a group of clients may
desire to have similar or identical moods,
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In a preferred embodiment of the invention, two or more
maads and/or persona may be compared fo determine differ-
ences between them. Preferubly, such comparison includes
comparing the parameters and/or comparing the eftects of
using the moods and/or persona in vatious test cases, Addi-
tionally or alternatively, a client may rewind his Internet
activilies and perform them again using a different and/or
modified personality. Additionaily or alternatively, a client
may perform activities in parallel using several personalities
and compare the effects of the personalities.

In an example of utilizing personas for Internet commerce,
a client may be a married business man, having two children,
on teenage and one a toddler, a dog, an company office in
London and family living in Eondon, Also, the client is an
exercise freak, All of the above information is preferably part
of the client’s profile. The client is looking for a hotel in
London for business meeting. When such a client conncets to
WWW sites of hotel chains, he is not required to reenter
personal information. Each site can offer an hotel which best
suites his needs (near the office, shopping and family), Alter-
natively or additionally, each site can personalize its response
to his query, for example, informing that it does or does not
have an exercise spa. Alternatively or additionally, each site
can persenalize its promotions, for example, offer a low-rate
accommedation for an accompanying teenage family mem-
ber. Alternatively or additionally, the site can personalize
advertisements, for example display advertisements for qual-
ity dog food available in the London region and/or dog sitters.

It shoukd be appreciated that the above description of per-
sonalization has been focused on an Internet application.
However, it should be appreciated that the same principles
may be applied to any search mechanism and/or large data-
base, Nevertheless, various preferred embediments of the
invention are particularly useful for the Inlernet due to the
type of indexing of the Internet, the type of browsing prac-
ticed in the Internet, the Internet’s social implications and the
very large nurber of authors in the Internet,

It will be appreciated that the above described methods of
Interpel perscnalization may be varied in many ways, includ-
ing, changing the order of steps, which steps are performed
on-line and which steps are performed off-line. In addition
various distributed and/or centralized configurations may be
used to implement the above invention, preferably utilizing a
variety of software tools. In addition, a multiplicity of various
features, both of method and of devices have been described.
It should be appreciated that different features may be com-
bined in different ways. In particular, not afl the features
shown above in a particular embodiment are necessary in
every simiiar preferred embodiment of the invention. Furiber,
combinations of the above featurcs arc also considered to be
within the scope of some preferred embodiments of the inven-
tion. Also within the scope of the invention are computer
readable media on which software, for performing part or afl
of a preferred embodiment of the invention, are written, It
should also be appreciated that many of the embodiments are
described only as methods or only as apparatus. The scope of
the invention also covers hardware and/or software adapted
and/or designed and/or programmed to carry out the methed
type embodiments. In addition, the scope of the invention
includes methods of using, constructing, calibrating and/or
maintaining the apparatus described herein,

It will be appreciated by a person skilled in the art that the
present invention is not limited by what has thus far been
described. Rather, the scope of the present invention is limited
only by the following claims. When used in the following
claims, the terms “comprises”, “comprising”, “includes”,
“including” or the like means “including but not limited 10™.
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The invention claimed is:

1. A method of a user inferacting with an Internet site
managed by a first entity, comprising;

(a) receiving at the site, from a user of a remote computer

connected to the Internet, a request for an Internet page;

(b) receiving at the site, a predefined site-independent user
profile record of the user trunsmitting the requesl, pro-
vided by a second entity not associated with the first
entity;

(c} obtaining, responsive to the request, information con-
tent of the Inlernet page;

(d) selecting through an atmosphere server associated with
the site a frait defining characteristics for a display for-
mat of an Toternet page to the user that is a complement
1o at least one atiribute of the user profile recard pro-
vided to the site and used by said atmosphere server; and

(e) responding of the site to the request, with a page pre-
sentation of the provided information content of the
requested Internet page in a display format defined in
accordance with the trait selected through the atmo-
sphere server responsive to the user profile record.

2. A method according to claim 1, wherein selecting the

display format comprises modifying a display layout,

3. A method according to claim 1, wherein selecting the
display format comprises modifying a level of detail shown.

4. A method according o claim 1, wherein selecting the
display format comprises selecting data to be displayed,

5. A method according to claim 1, wherein sclecting the
display format responsive to the user profile comprises modi-
fying a display format of a browser of the client.

6. A method according to claim 1, wherein the user profile
records are managed at least partially by tracking interactions
of the user with an Internet and analyzing the tracked inter-
aclions to determine al least a part of the user profile.

7. A method according to claim 6, wherein said tracking
comprises tracking at a computer from which the user
accesses the Internet.

8. A method according to claim 6, wherein said tracking
comprises tracking at a tracking computer which tracks a
plurality of users, accessing the Intemnet from different client
stations.

9. A method according to claim 8, wherein said tracking
computer is physically remote from a computer hosting the
site.

10, A method according to claim 6, wherein said tracking
comprises tracking at a tracking computer which tracks
access to a plurality of different unrelated web sites.

11. A method according to claim 1, wherein providing the
information content of the Internet page comprises providing
the information content of the Intcrnet page without relation
to the user profile of the user trunsmitling the request,

12. A method according to ¢laim 1, wherein the selected
display format includes at least one non-information-content
attribute selected responsive to the user profile.

13. A method according to claim 12, wherein the at least
one attribute of the display format determined responsive to
the user profile comptises one or more display colors.

14. A method according to claim 12, wherein the at least
one attribute of the display format detertnined responsive fo
the user profile comprises an image quality.

15. A method according to claim 12, wherein the at least
one attribute of the display format determined responsive to
the user profile comprises a size, amount or density of dis-
played text.

16. A method according to claim 1, whetein iransmitting
the request comprises transmitting along with the user profile
record.
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17. A method according to claim 1, whetein responding to
the request comprises responding by the site, which selects
the display [ormat.

18. A method according to claim 1, wherein responding to
the request comprises providing the information content by
the site, and selecting the display format at least partiaily by
a personha server, separate from the site, which provides the
presentations to the users,

19. A method according to claim 1, comprising repeating
(), (b), (c) and (d) for a plurality of unrelated sites using a
single user profile,

20. A method according to claim 1, comprising repeating
(a), (b, (c) and (d) for a plurality of user profile records and a
single site, wherein at least some of the responses o the
requests differ at least in their display formats.

21. A method according to claim 20, wherein providing the
information content comprises providing the same informa-
tion content for a plurality of the users,

22. A method according to claim 20, wherein providing the
informatien confent comprises providing different informa-
tion conient including different search results, for a plurality
of the users.

23. A method according to claim 20, wherein the display
formats selected responsive to the user profile records of at
least two of the users differ in their level of detail.

24. A method according 1o claim 20, wherein the display
formats selected responsive to the user profile records of at
least two of the users differ in a percentage of image data that
they include for one or more of their images.

25. A method according to claim 20, wherein the display
formats selected respansive to the user profile records of at
least two of the users differ in their colors.
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26. A method according to claim 20, wherein the display
formats selected responsive 1o the user profile records of at
least two of the users differ in their spatial layout.

27, A method according to claim 20, wherein the display
Tormats selected responsive te the user profile records of at
least two of the users differ in 4 size, amount or density of
displayed text.

28. A method according to claim 20, wherein the display
formats selected responsive to the user profile records of at
least two of the users differ in a number or percentage of
non-texfual objects.

29, A method according to claim 20, wherein the display
formats selected responsive to the user profile records of at
least two of the users differ in the type of words they use.

30, A method according to claim 26, wherein the display
formats selected responsive to the user profile records of at
Icast two of the users differ in a ratio between images and text
in the page.

31. A method according to claim 1, wherein providing the
user profile record of a user comprises providing a record at
least partially determined for one or more other users.

32. A method according to claim 1, wherein providing the
user profile record comprises providing by a proxy through
which the reques! for the Internet page is provided to the site.

33. A method according to claim 1, wherein providing the
user profile record comprises providing a user profile record
generated in a manner fransparent to the user.

34. A method according to claim 1, wherein the display
format is selected responsive to at least one attribute of the
user profile record, which is independent of the information
content of the site.
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ABSTRACT

The paper proposes a new learning mechanism to extract
user preferences transparently for a World Wide Web
recommender system. The general idea is that we use the
entropy of the page being accessed to determine its
interestingness based on its occurrence probability
following a sequence of pages accessed by the user. The
probability distribution of the pages is obtained by
collecting the access patterns of users navigating on the
Web. A finite context-model is used to represent the usage
information. Based on our proposed model, we have
developed an autonomous agent, named ProfBuilder, that
works as an online recommender system for a Web site,
ProfBuilder uses the usage information as a base for
content-based and collaborative filtering.

Keywords

Autonomous agent, Classical information theory, Finite
context-model, Content-based filtering, Collaborative
filtering. )

INTRODUCTION

The World Wide Web hypertext system is a very large

distributed digital information space. Some estimates

suggested that the Web included about 150 million pages
and this number doubled every four months [7]. As more
information becomes available, it becomes increasingly
difficult to search for imformation without specialized
aides.

Agent-based recommenders have been proposed as a
solution to this problem. During a browsing session, these
computer systems work collaboratively with a user without
the need of an explicit initiation. It has a static or dynamic
collection of pages to be recommended. It assists the user
by recommending pages that match his/her needs.

Since the system involves repeated interaction with the
user and this may extend over a long period of time, the
user’s interests cannot be assumed to stay constant. The
change in interests could be anything from a slight shift in
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relative priorities to completely transforming into other
domains. Thus, the recommender system must be able to
specialize to the current interests of the user and adapt as
they change over time. A variety of learning mechanisms
have been employed within recommender systems. They
mostly revolve around the following three basic techniques
[14].

s Direct learning technique:

The user provides a set of keywords to describe his/her
interests (e.g. SIFT [22]). These keywords may
include objective terms (such as author name and date
of publication) or content keywords to reflect the
information manifested in the desired documents. One
advantage of this technique is its predictability. The
user can usually guess why such information has been
delivered. The problem with this technique is that it
requires a lot of effort on the part of the user. The user
should continually update the keywords to reflect
his/her new interests. The user may not also formulate
effective keywords to describe his/her interests.

*  Partially direct learning technique:

The system learns user preferences by eliciting
explicitly some kind of user feedback (e.g. SysKill &
Webert [13], InfoFinder [10], Ringo [18], and Fab
[3]). When the user moves from one page to another,
the user rates how interesting the current page is. It
needs less user effort than the first technique.
However, the user still has a greater mental load
compared when he/she browses normaily.

¢ Indirect or transparent learning technique:

The system learns user preferences transparently
without any extra effort from the user. However,
current methods are not adequately practical. For
example, Letizia [11] infers user preferences from
observing user-browsing behavior such as saving a
reference to a page. This approach is intuitively
reasonable to indicate an interest to the page. During a
browsing session, however, a user may refer to many
pages in his'her bookmark just for future examination
and not because of their interestingness.

To address the problems of the basic techmiques, some
systems use & mixture of them to get a compromise model
between user effort and predictability. For example,
Anatagonomy [14] learns user preferences by joining both
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the second and third techniques, SiteHelper [19] and
WebWatcher [2] use the first technique to specify the
initial user area of interests and use the second technique.to
get feedback from the wuser to refine their
recommendations. However, the problems of the basic
techniques are still inherent in the recommender systems.

With the drawbacks of the learning techniques in mind, we
propose a new mechanism that learns user interests and
adapts automatically to their changes without user
intervention. It relies on using the probability distribution
of the pages to be accessed and tools derived from classical
information theory. In order to illustrate how the learning
mechanism plays out in a real application, we present an
agent-based recommender, called ProfBuilder, that inhabits
a Web site and is assigned the goal of being online
responsive to the information needs of the site’s users.

The following section provides a detail of our new
proposed learmning mechanismm. We then present an
overview of the architecture of ProfBuilder. Finally we
outline some related work, followed by some possible
ideas to address the limitations of ProfBuilder.

THE LEARNING MECHANISM

Background

A profile is a description of user interests. To deliver
information a user wants to see, we should search for pages
that are similar to his’her profile. An appropriate
representation for profiles and pages is based on vector-
space representation, commonly used in information
retrieval (IR) literature [15].

in the vector-space model, pages and queries (profiles) are
both represented as vectors in some hyper-space. The
model assumes that there is an available keyword set k,
where each element % is a keyword. Both pages and
profiles can then be represented as weight vectors of the
form

Dy=<d;>
and

Q=<g;>
where d; and ¢; represent the weight of &; in vector D; or (0,
respectively. d; (or ¢,) is set equal to O when £, is absent
from the vector,

For this representation, the method for profile

reformulation in response to the changes of user’s interest

is based on vector adjustment. Since profiles and pages are
both vectors, the profile should move closer to the vectors
representing pages which are relevant and away from the
vector representing pages which are non-relevant. The
implicit assumption of this is that pages resemble each
other are represented by reasonably similar vectors.

Consider that page s; is the current page of user ;. Let us
assume that variable #,, which is a nonnegative number
between zero and one, indicates the relevance or
importance of page s, to user #;. A reformulation of vector
Q; representing the user profile is obtained by taking O
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and adding the vector elements D; representing page s,

after it is changed in proportion to #;,

O =0+t * Di

i.e. the weight of each word in D; is modified proportional
to #;. The resulting effect is that, for those words already
present in the profile, the word-weights are modified in
proportion to #; * d;. Words which are not in the profile are
added to it.

It remains to find an effective way for inferring #;,

The Method

Before introducing the algorithm, let us first get our
bearings by considering a few examples. Suppose we have
a hypertext collection of 1000 pages (e.g. a Web site).
Users navigate in the collection by using any navigation
technique such as selecting hypertext links, specifying
page addresses, or selecting pages from interest lists.
Suppose we have collected the access patterns of a large
number of users. Consider that 4 and B are two pages in
the collection. If the conditional probability of visiting A
given B is very high (i.e. it is very probable that when a
user visits 4, the user will jump next to B), one would
consider that there is a strong interdependency or
relationship between 4 and B. One form of relationship is
that there is a high resemblance between A4 and B in
content. In effect this means that the user is still interested
in the same domain of 4. Hence visiting B does not give
much new information about the user’s inierests as the
content of B is redundant to A’s. To guerantée that the
agent can adapt quickly to the changes of user interests, the
importance of B should be low,

Ancther form of relationship is that B has a great
informative value from 4. This is because B may contain
important hyper information (hyperlinks pointing to other
pages), an important contfent, or may be both. In this case,
B may not be considered to reflect the actual user’s
interests. The wuser may visit B just because of its
importance at some time. As an example, consider a user
reads the top-headline story “Iraq Standoff as Diplomatic
Efforts Continue, Sabers Ratile” from the main page of
CNN site. The user may read the story just because of its
significance as it is the top-headline story and is not
interested to get more information about Irag. Since B
gives a little information about user interests because a
user will likely visit B regardless of his/her interests, the
importance of B shouid be low.

If, on the other hand, the probability of visiting B
following A is very low, one may consider that there is no
relationship between A4 and B (such as in content). Thus, if
a user chooses to jump from A4 to B, B gives much
information about his/her interest. For example, suppose a
user reads a non-headline story about space from the main
page of CNN site. Since it is reasonable to assume that the
probabilities of visiting non-headline stores are low in
comparison to the headline ones, one would expect that the
user is interested in space stories. In other cases, 8 may be

GGL-PUM00101615




considered to be a threshold point of losing interest in
some domains and gaining interest in others. Thus, the
importance of B should be high.

If we consider the foregoing examples, we see that the
importance of a page is inversely proportional to its
probability following the page (or the sequence of pages)
visited by the user,

The importance of classical information theory is
embodied in the idea that the value of information content
H of messages sent from message sources to message
receivers can be measured quantitatively, Because of the
redundancy that occurs due to the dependency between
successive messages, the value of a message is assumed to
be inversely proportional to the probability with which the
message could have been predicted by the receiver before
the message arrived [17].

H of a message is then defined as a decreasing function
H(p), also known as the entropy, of the probability p of
that message. Because the information content of two
messages should be an additive function of their individual
content values, that is, H{pyp,) = H(p,) + H(p:), and the
value of a message received with the probability one
should be zero, the information content of a message can
be defined as (for formal prove see[1]),

H(p) = -log( p)

If the browsing process is considered as a transference of
information from a collection of pages such as a Web site
(message source) to a user (message receiver), it is
possible to use tools derived from information theory to
quantify the information value of a page (message) as it
relates to each user,

The importance or interestingness #; of page s; to user u; is
then assumed to be its entropy H{pr) based on its
conditional probability pr of being accessed following the
sequence of pages accessed by user u;,

t; = H{pr) = - log (pr)

Representation for Web Navigation

The probability distribution of the pages to be accessed is
based on collecting the visiting patterns of many users.
The usage history of a collection of pages, such as a Web
site, was represented previously as a directed graph of
pages [21] [9]. This means that the occurrence of a page
depends only upon the previous page. A more general type
representation is that the occurrence of a page may depend
upon a context consisting of a finite number m of
preceding pages. Such a representation is called finite-
context modeling which is corumonly used in statistical
modeling of an information source (e.g, for text
compression [8]). The advantage of using the context
model is that it better reflects the actual distribution of the
pages. The model is specified by giving the finite set s
consisting of ¢ pages (where each element s; is a page) and
the set of conditional probabilities:

prisilsiy sy, 9 fori=1,2,..,q;5p=12, ..., q
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where pr is the conditional probability of visiting page s,,
given the sequence of pages si| Sis, $2,..., Sim .

A context model may be an order-m fixed model based on
a fixed number m of previous pages in its probability
determination or may be an order-m mixed model based on
contexts of several lengths with a maximum-length of m.
In an order-m fixed model, the probability (or, more
accurately, frequency) of a given page is known only if we
know the m preceding pages. For instance, if m = 0 then no
context is used and the probability of the current page is
the probability of its occurrence in the collection. If m = 1
then the previous page is used to determine the probability
of the current page. If m = 2 then the previous two pages
are used, and so on. At any one time, therefore, we shall
call the m preceding pages the state of the order-m model
at that time. Since there are ¢ pages, an order-m model will
have g™ possible states. A handy way to illustrate the
behavior of a context model is through the use of a stare
diggram. In a state diagram we represent each of the g™
possible states of the model by a circle, and the possible
transitions from state to state by arrows,

As an example, suppose we have a very simple Web site
congisting of two pages 4 and B, That is, s = {4, B} and ¢
=2. When m = 2 then the probability distribution of page s;
(i =1 or 2) is determined by the previous two pages s; and -
st ( £ =1 or 2). Let us assume that the conditional
distribution of s; given s; and s; is as follows:

pris;=A|s;=A,5,=A4)=1/4
pris;i=A|s;=A4,5,=B)y=1/5

prisi=A|s;=B, sp=A4)y=17
pris;i=A|s;=B,5,=8)=2/3

pris=Bls, =, =B =1-pr(s;=A|s5,=a, 5= f)
where (o, p = A or B).

Because g is equal to 2 and we have assumed an order-2
fixed context model, we have four states — 44, AB, BA,
and BB. The state diagram of this model is shown in
Figure 1,

The possible states of the site are indicated by the four
circles. The possible state transitions are indicated by
amows from state to state, with the probability of a
transition shown by a number associated with each arrow.
For example, if we are in state 44 we can go to either 44
or AB but not to state BA or BB. The probability of
remaining in state 44 is shown as 1/4, and the probability
of going to state AR is shown as 3/4,

On the other hand, in an order-m mixed model, if m = 2
then we use the previous two pages, one predecessor if
two-pages context fails to determine the probability of a
page, and the probability of the page occurrence if both
two-pages and one-page contexts fail. A mixed model may
be either fully or partially mixed. The model is fully mixed
if it contains all the fixed sub-models whose orders equal
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3/4

2/3

Figure 1. State diagram of an order-2 fixed model
with g =2.
or less than the order of the model. That is, a fully mixed
model with m = 3 bases its determination on sub-models of
orders 3, 2, 1, and 0. The mode]l is partially mixed if it uses
some, but not all, of the sub-models.

The Order of a Context Model

Determining the order m of a maodel is critical to reflect the
actual probability distribution of a collection of pages. Let
us consider the behavior of the model as m equals to zero
and when m gets larger, When m = 0, the probability of a
page is just the probability of its occurrence in the
collection, which is obviously not enough to show the
dependency among the pages. As m increases, it reflects
better the actual dependency among the pages. But when m
gets very large, the dependence of a page on the previous
m pages becomes very weak. Thus, an order of few pages
is very reasonable to determine the dependency among the
pages,

Calculating the Probability

The general mechanism to calculate the probability pr of
page s; in a fully order-m mixed model is dictated by the m
most recent pages of the user path, if page s; has occurred
in this particular path before by past users. In this case,
only the order-m probability distribution is used.
Otherwise, sub-models of lower orders are consulted. If the
order-0 sub-model is consulted (i.e. the page s; has never
occurred in the context of any higher sub-model before), pr
is assurmned to be proportional to,

n,/N
where #; is the occurrence frequency of page s;, and N is
the total number of times of visiting all the pages, This will

guarantee to supply a probability for any page in collection
5. '

ARCHITECTURE

This section discusses ProfBuilder (acronym for Profile
.Builder), a transparent, adaptive, autonomous agent which
works as a recommender system. ProfBuilder’s learning
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mechanism is implemented based on the algorithm
described in the preceding section.

ProfBuilder inhabits a Web site and is assigned the goal of
finding relevant local pages for the site’s users. The
advantage of this architecture is that ProfBuilder does not
need fo search the Web to collect the pages to be
recommended, as they are the site’s pages. Thus,
ProfBuilder has the benefit of operating without using
bandwidth from the Internet except a trivial amount when
it delivers its tecommendations to the users. Moreover,
such a system is also transparent to the users requiring to
external installation.

ProfBuilder is autonomous as it can take actions relating to
page filtering on the user’s behalf, It is adaptive as it learns
the preferences of the user and adapts as they change over
time. It is transparent as it extracts the preferences without
user intervention.

ProfBuiider keeps track of each individual user and
provides that person online assistance. The assistance
includes two lists of recommendations based on two
different filtering paradigms: content-based and
collaborative. ProfBuilder updates the lists each time the
user changes his/her current page. Content-based filtering
is based on the correlation between the content of the
pages and the user’s preferences. The collaborative
filtering is based on a comparison beiween the user’s path
of navigation and the access patterns of past users,
Combining the two paradigms may eliminate the
shortcomings in each approach. By making collaborative
filtering, we can deal with any kind of content and explore
new domains to find something interesting to the user. By
making content-based filtering, we can deal with pages
unseen by others [3].

To overcome the problem of stateless connection in HTTP, -
ProfBuilder follows wusers through tracking their [P
addresses. To track user presence, a timeout mechanism is
used to delete user’s session information afier a
predetermined amount of idle time, So that, a connection
after the specified period having the same IP is identified
as a mew user. This method is fairly easy to implement.
The problem with this way is that many users connect to
the Internet though proxy servers. Consequently, the IP of
a proxy server may represent two or more people who are
accessing the same Web site simultaneously in their
browsing sessions, causing an obvious conflict. However,
the reality is that many large sites use this method and have
not had any clashes [20].

Fast performance is a key requirement as ProfBuilder is in
the middle of every Web transaction. ProfBuilder was built
in & highly multi-threaded fashion using Java language so
that no information that ought to be delivered to the
browser gets stuck somewhere in the agent system.

The architecture of ProfBuilder can be broken down into
three modules,
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*  The graphical user interface module is responsible for
displaying ProfBuilder’s interface.

»  The learning module is responsible for maintaining the
mapping between the actual interests of the user and
the user profiles.

¢ The filtering module is responsible for the content-
based and collaborative filtering,

The Graphical User interface

The graphical vser interface of ProfBuilder is a separate
resizable HTML frame at the top of the cumrent page.
Figure 2 illustrates ProfBuilder’s interface’. The result
frame displays a list of the recommended pages
represented by their respective titles, The title is also
associated with the page size which may be useful to
distinguish among pages having the same title, as well as
allows users to estimate the time and space it will take to
refrieve the page.

ProfBuilder highlights each recommendation to show its
relevance and access frequency (given the user’s current
path} by putting ‘bail’ and ‘man’ icons, respectively, in
front of the title. The number of balls shows levels of
relevance: one-ball pages are poor, two-ball pages are
neatral, three-ball pages are good, and so on. The number
of men shows level of access frequency logarithmically;
one-Tnan pages are visited once, two-rnan pages visited two
to three tirnes, three-man pages are visited four to seven
times, four-man pages are visited eight to fifteen times, and
50 on.

To read the content of the page, the user clicks on its title,
Titles in “bold’ font indicate unread pages, while titles in
‘normal’ font indicate pages have been read by the user.

In addition to the list, the frame also shows two buttons for
choosing the type of filtering. In the content-based
filtering, the selected pages are sorted in decreasing order
of their interestingness, while in the collaborative filtering
are sorted in decreasing order of their access frequencies.

The Learning Module

The learning module handles the task of mapping user
mterests to the profile and maintaining the correlation
between the two. It is implemented on the basis of our
proposed leamning mechanism.

The Web site usage is represented as a full order-1 mixed
model. A mixed model is desirable and essentially
unavoidable to show the actual probability distribution of
the pages. The order has been chosen because of its space
and time effectiveness as well as 1o the reasons mentioned
in the previous section,

The frequency of occurrence of each page in the order-0
sub-mode] is initizlized based on its visibility (roughly it is

! For evaluation purposes; we have modified ProfBuilder
to a proxy-based architecture, as there was no practical
site physically available.
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the number of pages pointing to the page [4]). The
visibility is a sign of popularity {12] and frequency of
access. For example, we expect that a page with a visibility
of 10 will be accessed more than a page with a visibility of
1. The visibility data is obtained by querying Infoseek
search engine,

The context model is built progressively as users jump
from one page to another using any navigation technique.
The general mechanism of huilding is to update the
frequency of the occurrence of the current page in order-0
sub-model, and update its frequency of occumrence in
order-1 sub-models based on the user’s previous page.

The Information Filtering Module

Content-based Filtering

The filtering process consists of translating pages to their
vector space represemtation, finding pages that are similar
te the profile, and selecting the top-scoring pages for
presentation to the user.

The vector representation is obtained by a text analysis of
HTML pages. This is done by extracting keywords from
page titles, all level of headings, and anchor hypertexts.
This narrow analysis leads fo retrieval of fewer pages, but
most of the retrieved materials are likely to be helpful to
the user; as it is reasonable to assume that the author of a
Web page used these words to give the main aspect of the
page. Stop words [5] are filtered out and word stemming
[6] is then performed to improve IR performance. The
keywords are weighted based on the well-test algorithm
TDIDF {16]. The weight of a keyword in one page is the
product of its keyword frequency and the inverse of its
document frequency. The weight of the keyword &; is given

by,

Wy =y * idf
where #f}; is the number of occurrences of k; in page s,, and
idf; is the inverse document frequency of k; in the Web site.

The similarity metric between the vector D; representing
page s; and the vector {; representing the interests of user
u; is calculated by taking a scalar product of the two vector,

Similarity(D:, G = % Wie * Wi

Collaborative Filtering

The filtering process is based on the following hypothesis:
making available the work of a large number of past users
can be useful to find out relationships or interdependency
between pages. Thus, it is reasonable to advise one user of
what was done by others (the previous section discussed
relationship types). For instance, when there is a high
probability to visit page B given page A, it may indicate
that B has an important content. This reduces the chances
of rissing something particularly significant.

The module finds pages from the user’s current path which
is in this application only hissher current page, and
selecting the top-frequency pages for presentation to the
user.
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This. .section compares ProfBuilder with other
.'recommender systeris. Amcng these gystems, Toul aré
selected for compérison; Letizia [11], SiteHelper [19),

Ringo [18], and Fab' [3]. "The .systems. were selected,

because they ‘cover the best features of the other
recommender systems,

Lelizia

Letizia [11] is an agent that assists a user browsing the
Web. Letizia uses the idle time spent by thie user reading
the current document to éxpiore the neighborhood looking
for pages that ate ‘related to the user’s interest, Similar to
ProfBuilder, the goal of Letizia agent is to autondmously
provide ‘assistance to ‘the ‘user without his/her intérvention
while ‘the user is browsing. However, Letizia leamns the
areas that are of interest to a user by recording the user’s
browsing behavior. Letizia uses only content-based
filtering, while ProfBuilder uses both content-based and

collaborative filtering. Furthermors, Letizia requites
considerzble bandwidth to operate resulting in network
overload and bandwidih shortages. On the other side,
ProfBuilder inhabits a Web site and operate locally in-
assisting ‘external users. Fimally, Letizia requires a
Macintosh. and Netscape browset fo operate, which
severely limits its extent. In contrast, ProfBuilder is a
platform independent.

SiteHelper

SiteH e!per [197ds-an agent that acts as a housekeeper for a,
Web site. Tt helps a user to find relevant-information af the
site, This is similar to ProfBuilder design, However, the-
leamning mechanism is not {ransparent. SiteHelper prompts
the user for a set of keywords and asks for an explicit
feedback of rating the keywords. In contrast, the learning
mechanism- wsed by ProfBuilder works transparently
without user intervention, In addition, SiteHelper's
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recommendations are based only on content-based
filtering,

Ringo

Ringo [18] is a system, which creates personalized
recommendations for nmsic albums and artists. It can be
accessed through electronic mail or the Web. Users
describe their interests to the system by explicitly rating
some music. A user profile is a record of the user’s
interests (positive as well as negative) in specific items.
Ringo makes recommendations based on comparisons
among user profiles (collaborative filtering). Its processing
time takes an hour, while ProfBuilder operates
concurrently with the user in his/her browsing session.

Fab

Fab [3] is a system that helps Web users to discover new
and interesting sites, Fab combines both content-bhased and
collaborative filtering systems, The system maintains user
profiles based on content analysis, and directly compares
these profiles to determine similar users for collaborative
recornmendation. The system delivers a number of pages
that it thinks would interest the users. Users evaluate the
pages and provide explicit feedback to the system. Fab
uses the Web for collecting pages for recommendation,
This is an advantage over ProfBuilder’s approach, since it
is restricted to the site’s pages. However, Fab uses
considerable bandwidth for collecting these pages.
Moreover, the system does not operate concurrently with
ugers during their browsing session. Users get the
recommendations by explicitly accessing their account in
Fab’s database through the Web. '

FUTURE WORK
The limitations of ProfBuilder and possible solutions are as
follows:

First, the main limitation of our system is that there is no
real assessment of ProfBuilder. We plan to do serious
evaluation studies in the near future. For example, we plan
to examine different combinations of sub-models with
various orders.

Second, one problem of its learning mechanism is that it
needs a large number of users, i order to have enough
data for reflecting the interdependency between pages. We
intend to create simulated or virtual users who represent a
particular taste to show the content relationships among the
pages. In the CNN site for exarnple, we can credte a virtual
‘Traq’ user, who visits only pages containing the word
‘Iraq’. In the case of an order-1 fixed model, for instance,
all the pages will be connected to form a complete graph.
The frequency of a transition between two pages is
assigned proportional to the product of their weights of the
word ‘Iraq’.

Third, since the number of states of an order-m fixed
context model increases exponentially with m, it is even
difficult to have a model with m = 2 as the space required
to ‘store all the context information is prohibitive. We
intend to solve this problem as others have done (e.g. [8])
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by using self-organizing lists and hashing techniques to
provide ‘a means of representing approximated context
models of any order in a reasonable amount of memory.

Finally, ProfBuilder assists a user by finding relevant
information on only one Web site. We intent to solve the
problem by maintaining user profiles across different Web
sites that use ProfBuilder. So that, when a user jumps to
another site, the user’s profile will also be transferred to
the new site whose ProfBuilder will search for pages
similar to the profile. Thus, the user can find relevant
recommendations in the first page accessed in the new site.

CONCLUSION

In this paper, we have proposed a new learning mechanism
to learn user preferences from the retrieved pages. It is
based on their probabilities, which are obtained from
collecting the visiting patterns of past users. We assumed
that the importance of a page is its entropy based on its
probability of visiting following a sequence of pages
visited by the user.

We have also introduced ProfBuilder, an agent-based
recommender for a Web site. ProfBuilder uses the site
usage information to learn user interests and as a base for
collaborative filtering, ProfBuilder helps the user to find
relevant pages on the site by providing both content-based
and collaborative filtering. ProfBuilder is independent of
the browser as it assists the users by inserting its
recommendations in the requested pages,

The efficiency of the learning mechanism and the
usefulness of recommendations given by ProfBuilder have
not been formally evaluated so far. We believe that
ProfBuilder performs well for sites that consist of 1000
HTML URLs and above as it is infeasible to read the entire
content of the sites.
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1 Introduction

With the growing availability of information sources, especially non-homogeneous, dis-
tributed sources like the World Wide Web, there is also a growing interest in tools that
can help in making a good and quick selection of information we are interested in. Re-
cent work that arises at the intersection of Information Retrieval and Machine Learning
offers some novel solutions to this problem, as well ag work in Intelligent Agents. For
example, Armstrong et al. [2] developed WebWatclier, a system that assists user in lo-
cating information on the World Wide Web taking keywords from the user, suggesting
hyperlinks and receiving evaluation. Balabanovic et al. [3] developed “a system which
learns to browse the Internet on behalf of a user”. Tt searches the World Wide Web
taling bounded amount of time, selects the best pages and receives an evaluation from
the user. The evaluation is used to update the search and selection heuristics. Pazzani
et al. [26] collect ratings of the explored Web pages from the user and learn a user
profile from them. Pages are separated according to their topic and a separate profile
is learned for each topic. Mitchell et al. [25] proposed a system connected to the user’s
electronic calendar, that generates sets of rules capturing the user’s scheduling prefer-
ences and some other information about individual attendees of meetings. It uses these
rules to provide advice to the user for new, unscheduled meetings. Lang [21] developed
a systemn for electronic news filtering that uses text-learning to generate models of user
interests. Irulwich and Burkey [20] proposed “The ContactFinder agent” that reads
and responds to bulletin board messages; assists users by referring them to other people
who can help them and; categorizes messages and extracts their topic areas. Maes 124]
described “interface agents” that learn from the user as well as from other agents. As
examples of such agents they developed agents for: electronic mail handling, meeting
scheduling, electronic news filtering and entertainment recommendation. Some of these
agents use the context of documents and adopt Information Retrieval approaches (eg.
news filtering). Others rely on correlation between different users — performing “social
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