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(57) ABSTRACT 

A computer system for facilitating user connectivity in a 
computer network includes an attention manager, an identity 
manager, and an introduction manager. The attention man 
ager generates data indicative of the current interests of the 
user. The identity manager manages data indicative of the 
interests of the user. The introduction manager provides a 
proactive contact, content, or commerce data recommenda 
tion for the dynamic introduction of contact, content, or com 
merce data to the user, and may also provide bilaterally secure 
introductions With other users. 
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SYSTEM AND METHOD FOR FACILITATING 
NETWORK CONNECTIVITY BASED ON 

USER CHARACTERISTICS 

[0001] This patent application claims the bene?t of priority 
to US. Provisional Application Ser. Nos. 60/6 1 7,566, ?led on 
Oct. 11, 2004, and 60/694,l08, ?led on Jun. 24, 2005, the 
entire disclosures of Which are incorporated herein by refer 
ence. 

BACKGROUND AND SUMMARY 

[0002] The technology described herein relates to systems 
and methods for determining user identity, preferences, and 
attention in a computer network, and for making introduc 
tions to other contacts, content, and commerce via the com 
puter netWork. 
[0003] Currently, individuals must search the lntemet for 
contacts, content, and commerce of interest; that is, the indi 
vidual must initiate the search to ?nd the contact, content or 
commerce of interest. The exemplary systems and methods 
described herein, hoWever, provide an lntemet-based soft 
Ware system that automatically adapts to an individual’s pref 
erences, attention, and identity in order to introduce contacts, 
content or commerce of interest to the individual. 

[0004] An example computer system for facilitating user 
connectivity in a computer netWork includes an attention 
manager, an identity manager, and an introduction manager. 
The attention manager is con?gured to monitor actions exhib 
ited by a user in the computer netWork and to generate atten 
tion data that is indicative of current user attention, the atten 
tion data based on the monitored actions exhibited by the user. 
The identity manager is con?gured to evaluate user prefer 
ence data indicative of user interests and the attention data 
and generate user pro?le data for the user based on the user 
preference data and the attention data, the user pro?le data 
indicative of user interests, and is further con?gured to adap 
tively update the user preference data in response to changes 
in user interests. The introduction manager is con?gured to 
receive the user pro?le data of the user and user pro?le data 
related to other users and evaluate the user pro?le data of the 
user and the user pro?le data related to other users and pro 
vide a bilaterally secure introduction With one or more other 
users based on the evaluation. 

[0005] Another example computer system for facilitating 
the providing of contact, content, or commerce data to one or 
more users in a computer netWork includes an identity man 
ager and an introduction manager. The identity manager is 
con?gured to monitor user actions indicative of user interests 
exhibited by a plurality of users in the computer netWork and 
to generate corresponding user pro?les for the plurality of 
users based on the evaluation of the monitored actions, the 
user pro?les indicative of user interests for the plurality of 
users, and is further con?gured to evaluate the user pro?les to 
identify highly correlated interests among the plurality of 
users. The introduction manager is con?gured to receive a 
user pro?le of a user and evaluate the user pro?le against the 
identi?ed highly correlated interests among the plurality of 
users and generate a proactive contact, content, or commerce 
data recommendation for the dynamic introduction of con 
tact, content, or commerce data to the user based on the 
evaluation. 
[0006] Another example computer system for facilitating 
user connectivity in a computer netWork includes an attention 
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manager, an identity manager, and a plurality of interest space 
managers. The attention manager is con?gured to monitor 
actions exhibited by a user in the computer netWork and to 
generate attention data that is indicative of current user atten 
tion, the attention data based on the monitored actions exhib 
ited by the user. The identity manager is con?gured to evalu 
ate user preference data indicative of user interests and the 
attention data and generate user pro?le data for the user based 
on the user preference data and the attention data, the user 
pro?le data indicative of user interests, and is further con?g 
ured to adaptively update the user preference data in response 
to changes in user interests. Each of the plurality of interest 
space managers is con?gured to receive the user pro?le data 
for a plurality of users and access interest subsets of the user 
pro?le data, the access to the interest subsets for each interest 
space manager based on a prede?ned interest associated With 
the interest space manager. 

DRAWINGS 

[0007] FIG. 1 is a block diagram of an example computer 
system for facilitating user connectivity in a computer net 
Work; 
[0008] FIG. 2 is a block diagram of another example com 
puter system for facilitating user connectivity in a computer 
network; 
[0009] FIG. 3 is a block diagram of a connectivity system 
for facilitating user connectivity in a computer netWork; 
[0010] FIG. 4 is a block diagram of a single host model for 
storing a population of consumer chromosomes; 
[0011] FIG. 5 is a block diagram ofa multiple host model 
for storing populations of consumer chromosomes on a plu 
rality of host systems and for providing peer-to-peer commu 
nication; 
[0012] FIG. 6 is a block diagram of an example identity 
manager; 
[0013] FIG. 7 is a block diagram of an example attention 
manager; 
[0014] FIG. 8 is a block diagram of an example introduc 
tion manager; 
[0015] FIG. 9 is a block diagram depicting the allocation 
and vieWing of public user pro?le data; 
[0016] FIGS. 10A and 10B are block diagrams of example 
embodiments of user pro?le data; 
[0017] FIG. 10C is a How diagram for an example process 
for identifying an emerging preference category and for iden 
tifying an extinct preference category; 
[0018] FIG. 11A is an example dependency structure 
matrix (DSM) of user pro?le data; 
[0019] FIG. 11B is the DSM of FIG. 11 having identi?ed 
dynamic ?ocks of populations of user pro?le data; 
[0020] FIG. 12 is a How diagram for an example process for 
identifying ?ocks based on the user pro?le data; 
[0021] FIG. 13 is a How diagram for an example process for 
facilitating user connectivity in a computer netWork via bilat 
eral introduction; 
[0022] FIG. 14 is a How diagram for an example process for 
facilitating user connectivity in a computer netWork via a 
plurality of interest spaces; 
[0023] FIG. 15 is a How diagram for an example process for 
facilitating user connectivity in a computer netWork via the 
proactive content recommendations; and 
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[0024] FIGS. 16-22 are example application windows in a 
computer system that facilitates user connectivity in a com 
puter network. 

DETAILED DESCRIPTION 

[0025] The systems and methods disclosed herein utiliZe 
user pro?le data that is indicative of a user’s interests to 
facilitate user connectivity in a computer network, such as the 
Internet. In particular, pro?le data corresponding to a user is 
used to adaptively introduce content, contacts and commerce 
to the user. A user may include a person or another identi?able 

entity. Likewise, a contact may include another user or 
another identi?able entity. Content may include a uniform 
resource locator (URL) within a web page, or may include an 
entire web page, or may include speci?c data within a web 
page, or may include other content that is delivered to the user 
in another manner, such as by e-mail, etc. Commerce may 
include commerce-speci?c content, such as an offer to pur 
chase a product, a URL to a product review, etc. The preced 
ing list of example contacts, content and commerce is not 
exhaustive. 
[0026] The underlying data of the user pro?le may be adap 
tively updated based on the user’s actions to ensure that the 
pro?le data accurately re?ects the user’s current and/or long 
term interests. Such actions may include a user’s click history 
(i.e. mouse clicks), text searches, URL history, behavior mod 
els, or other actions indicative of a user’s interests. 
[0027] A variety of data structures and adaptive method 
ologies may be utiliZed to implement the systems and meth 
ods described herein. For example, the systems and methods 
disclosed herein may be implemented based on the metaphor 
of a consumer chromosome that is adapted by genetic algo 
rithms (GAs). The system interconnects a large population of 
users through one or more web sites. The user is asked to input 
an initial pro?le of likes and dislikes. Thereafter, the system 
adapts each user’s identity, current attention status, and click 
preference by processing a set of consumer chromosomes in 
an ef?cient manner. 

[0028] As the consumer chromosomes are learned, the sys 
tem creates a more accurate representation of the user’s likes 
and dislikes. Consumer chromosomes are then used auto 
matically by the system to match other user pro?les or chro 
mosomes to ?nd contacts, content, or commerce that are 
highly likely to be of interest to the user. The adaptive system 
more accurately re?ects what a user thinks and does, thereby 
creating better matches. Better matches result in better rela 
tionships, content, and opportunities to purchase useful prod 
ucts and services. 
[0029] The data structures used to implement the systems 
and methods herein may also be hierarchical, extensible, 
and/ or layered. For example, the systems and methods herein 
may utiliZe hierarchical, extensible and layered chromo 
somes. Such chromosomes can capture a user’s interests to an 

arbitrary degree of detail, while still permitting ef?cient 
learning of data on a level-by-level as needed. The layering of 
the chromosomes may also be security based, which permits 
a high degree of control over what information is permitted to 
be disclosed to other users, thereby respecting the privacy and 
con?dentiality concerns of the user. 
[0030] Additionally, the user pro?le data may also be con 
tent-speci?c. For example, a content chromosome may be 
utiliZed to facilitate learning preferences for particular web 
sites. Most of a user’s time during an interaction session on 
the computer network is spent sur?ng multiple web sites. 
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Such user interaction provides a source of data that provides 
rapid and extensive learned preferences that, in turn, provide 
more rapid, accurate searches for content, contacts and com 
merce. 

[0031] Additionally, text-mining and visualiZation tech 
niques may be used to initialiZe consumer and content chro 
mo somes and to extend the chromosome representation. This 
permits more rapid learning of preferences and provides a 
more detailed description of a user’s preferences once an 
extended chromosome is created. 
[0032] Behavior-based data may also be included in addi 
tion to content-based and interest-based pro?le data. A user’s 
particular behavior, e. g., a model of a user’s click sequence or 
click history with respect to content or commerce, or a proba 
bilistic model of a user’s response to an offer type, may be 
represented as a data structure. A content or commerce pro 

vider may access the representative data structure to adap 
tively present content or commerce to the user. For example, 
based on data related to a user’s click history, a commerce 
provider may adaptively present an offer to a user to maxi 
miZe the likelihood of the user accepting the offer. Thus, if a 
user’s modeled behavior indicates that the user is more likely 
to purchase a product after reading several reviews, an offer 
for a product may be presented in parallel with links to several 
product reviews. Conversely, if a user’s modeled behavior 
indicates that the user is less likely to purchase a product after 
reading several reviews, an offer for a product may be pre 
sented without links to any product reviews. 
[0033] Finally, adaptation may be multi-modal. Genetic 
algorithms, collaborative ?ltering, case-based reasoning, 
hierarchical Bayesian optimization, and other procedures 
may be used to adapt the consumer chromosome to the user’s 
behavior. Using multiple techniques provides robust adapta 
tion with whatever quantity of data is available to induce 
consumer preferences. 
[0034] Once the user pro?le data is established, an intro 
duction manager manages an introduction process between 
two or more users. The introduction is managed to protect 
user con?dentiality (secure), eliminate unwanted introduc 
tions (?ltered), and only consummate introductions desired 
by both parties (bilateral). The introduction manager may 
facilitate such introductions based on public subsets of user 
pro?le data. The introduction manager may also be con?g 
ured to manage the introduction of content or commerce to 
the user. 

[0035] An identity manager manages the overall prefer 
ences, behavior and interest models of a user. The identity 
manager adapts user preference data based on various source 
data and adaptive processing techniques. For example, a 
user’s URL history, search history, introduction acceptance or 
rejection history, and other types of data can be used to adapt 
user preference data. The URLs may be identi?ed by charac 
teristic content or by URL chromosomes, and these can be 
used to modify user preference data. 
[0036] An attention manager monitors the user’s behavior 
and generates attention data that is indicative of the user’s 
current interests. The attention manager may use interactive 
query and adaptive processes to restrict or limit data searches 
for the user. 

[0037] FIG. 1 is a block diagram of an example computer 
system 10 for facilitating user connectivity in a computer 
network 20, such as the Internet. A connectivity system 30 is 
in data communication with a plurality of user clients 40 and 
a plurality of content servers 50. The connectivity system 30 
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may be realized by a server computer or a plurality of distrib 
uted server computers. The user clients 40 may comprise 
computing devices such as a personal computer, a mobile 
device, a television having netWork connectivity and commu 
nication capability, and the like. 
[0038] The connectivity system 30 is con?gured to gener 
ate user preference data that is indicative of a user’s interests 
and preferences for each corresponding user of the user cli 
ents 40. Such preferences and interests may include behav 
ioral data as Well. A user may be a person or an entity, such as 
a business entity. The user preference data may be generated 
by an initial user pro?le ?lled out by a user, by data mining of 
data associated With the user, by monitoring the contacts, 
content and commerce frequented by the user, and/ or by the 
monitoring of user behavior. Thereafter the user preference 
data may be adaptively updated by the monitoring of the user 
behavior, monitoring the contacts, content and commerce 
frequented by the user, and/or by continued data mining of 
data associated With the user, or by monitoring other actions 
indicative of user interests, preferences and behavior. 
[0039] Portions of the user pro?le data may also be static 
and not subject to adaptive updates. For example, data relat 
ing to the user’s gender, address, religion, race, etc. may be 
con?gured to only be manually updated by the user. 
[0040] The connectivity system 30 also monitors the 
actions exhibited by the user over a prede?ned measurement 
criterion to generate attention data that is indicative of current 
user attention. The user actions may be monitored by moni 
toring the URL history associated With the user’s user client 
40, by monitoring click interactions exhibited by the user’s 
client 40, and/or by natural language monitoring of text data 
input by the user at the user client, such as search engine 
parameters, e-mail messages, and the like. 
[0041] The connectivity system 30 may process the atten 
tion data and the user preference data into user pro?le data 
that is indicative of one or more of user interests, preferences 
and behavior. The user pro?le data may then be evaluated and 
compared to other user pro?le data or evaluation data related 
thereto to facilitate the introduction of content, contacts or 
commerce to the user. 

[0042] In one embodiment, contacts are introduced by a 
secure, ?ltered and bilateral introduction. The introduction is 
secured by protecting the user’s con?dentiality, and ?ltered to 
eliminate or preclude unWanted introductions. Additionally, 
introductions may only be consummated bilaterally at the 
desire of both parties. 
[0043] In another embodiment, contact, content and/or 
commerce data 60 is proactively recommended to the user. 
The user pro?le of the user and other users are evaluated to 
identify highly correlated interests among the plurality of 
users. Based on the highly correlated interests, a proactive 
contact, content or commerce recommendation is made for 
the dynamic introduction of a contact, content or commerce 
to the user. Because the user pro?le is indicative of user 
interests and preferences and can be determined indepen 
dently of any one content server 50, the contact, content or 
commerce may be provided by the content server 50 proac 
tively, i.e., Without any interest indicia provided by the user to 
the content server 50. Thus, unlike a collaborative ?lter that 
requires some initial user indicia provided by the user to the 
?lter, e.g., the selection of several movies on a Web site, the 
connectivity system 30 may provide a contact, content or 
commerce recommendation to the content server 50 at the 
?rst instance of a user’s visit to the content server 50. The 
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content server 50 may then proactively provide the contact, 
content or commerce for the user based on the recommenda 

tion. The connectivity system 30 may also monitor contacts, 
content or commerce provided by or facilitated by the content 
servers 50 in response to the actions of a plurality of users and 
proactively provide contact, content or commerce recom 
mendations to the user based on the user’s pro?le data. 

[0044] In another embodiment, content in the form of a Web 
page may be personalized based on the user pro?le data. For 
example, a content server 50 that provides content related to 
sports may generate different Web pages for tWo different 
users. Thus, if the pro?le data of a ?rst user indicates that the 
user is a baseball fan, then the content server 50 may proac 
tively generate an index Web page tailored to baseball. Like 
Wise, if the pro?le data of a second user indicates that the user 
is a basketball fan, then the content server 50 may proactively 
generate an index Web page tailored to basketball. Addition 
ally, the Web pages may be generated proactively. 
[0045] In a variation of this embodiment, manually custom 
iZed Web pages may also be adaptively updated by a content 
server 50 based on the user pro?le data. For example, a Web 
page having neWs, stock quotes, Weather, and other features 
that Were initially manually speci?ed by a user may thereafter 
be adaptively updated by the content server 50. Thus, if a 
user’s initial stock portfolio is displayed on a manually cus 
tomiZed Web page, and the user thereafter purchases an addi 
tional stock, the additional stock purchase may be re?ected in 
an update of the user’s pro?le data and the content server 50 
may automatically update the user’s Web page based on the 
user pro?le to include a listing for the additional stock. The 
content server 50 need not be associated With the service 
provider that soldthe stock to the user to automatically update 
the Web page. 
[0046] In the example system 10 of FIG. 1, the user pro?le 
data of users associated With the user clients 40 may be 
maintained independently of the user clients 40. For example, 
the users of user clients 40 may agree to have their actions 
over the netWork 20 monitored by the connectivity system 3 0. 
Identities may be maintained by identi?cation ?les stored on 
each user client 40, such as a Web broWser cookie, While the 
storage, updating and maintaining of the user pro?le data may 
be facilitated by the connectivity system 30. 
[0047] In one embodiment, the users of user clients 40 may 
also specify What actions may be monitored by the connec 
tivity system 30. For example, a user may specify that only 
actions indicating an interest in prede?ned interest areas of 
music and ?nance may be monitored, While actions relating to 
any other prede?ned interest areas are to be ignored. 

[0048] The monitoring of content and commerce fre 
quented by the user may be facilitated by classifying content 
and commerce on the content servers 50 by category infor 
mation that may be mapped to the user preference data. For 
example, if the user preference data includes the categories of 
“neWs” and “sports,” then content and commerce on the con 
tent servers 50 may be likeWise categoriZed under “neWs” and 
“sports” as appropriate. The classi?cations may be done 
manually or automatically. For example, the classi?cations 
may result from tagging by the content provider, tagging by a 
social process, by craWling and classifying by means of a text 
mining and information retrieval process, or from the collec 
tive user pro?le data of a plurality of users that visit the 
content server 50. In one embodiment, URL chromosomes 
for content and commerce are learned from updates of con 
sumers that visit the content servers 50. 
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[0049] Another embodiment utilizes a data structure 
related to user clicks for each content server 50. User clicks 
may be stored for various types of data. Such click types 
include clicks on URLs that take the user to another Web site, 
clicks on URLs that open a WindoW in the same Web site, 
clicks on content that doWnload documents or ?les, clicks that 
yield e-mail or other user communications, clicks that accept 
or reject purchase offers, and the like. Based on the click 
histories for the various click types, probabilistic models of 
user responses to each click object presented to users may be 
created. The accuracy of the models may be increased When 
evaluated against the pro?le data of an individual user. 
[0050] FIG. 2 is a block diagram of another example com 
puter system 12 for facilitating user connectivity in a com 
puter netWork 20. The system of FIG. 2 operates in a manner 
similar to that of the system of FIG. 1, except that the user 
pro?le data may be stored in a data store 70 directly accessible 
by the user clients 40. The user clients 40 may access the data 
store 70 to facilitate updating and augmentation of a user’s 
pro?le data by the user. The data store 70 may be distributed, 
such as in the case of storing user pro?le data on each user 
client 40, or may be centrally located, such as in the case of 
storing the user pro?le data in the connectivity system 30. 
[0051] The system 10 and 12 of FIGS. 1 and 2 may be 
offered as a service from a third party to content providers 
and/or users, or may be integrated into the systems of the 
content providers and/ or users. In one example embodiment, 
the connectivity system 30 may be administered and run by a 
third party to facilitate connectivity betWeen the content pro 
viders and users. The users and/or content providers may 
subscribe to receive services provided by the connectivity 
system 30. Users subscribing to the service have an associated 
user pro?le that may be stored either on the user client 40 or 
at the connectivity system 30. Content service providers sub 
scribing to the service may have category information asso 
ciated With their content servers 50 stored either at the content 
servers 50 or at the connectivity system 30. The behavior, 
preferences and interests all user and content provider sub 
scribers across all sites may be monitored and integrated into 
predictive models to further facilitate connectivity betWeen 
the content providers and users. In another example embodi 
ment, each content server 50 may independently realize a 
connectivity system 30 and may monitor only the actions of 
users on its oWn content servers 50. 

[0052] The systems 10 and 12 of FIGS. 1 and 2 may also 
include one or more security measures 31. In one example 

security embodiment, the security measures 31 include 
encryption of user pro?le data to ensure that only authorized 
parties have access to the user pro?le data. For each set of user 
pro?le data, the authorized parties may include, for example, 
the connectivity system 30 service provider and other third 
parties approved by each user. 
[0053] In another example security embodiment, the secu 
rity measures 31 include secure socket layer (SSL) based 
communications to ensure security of data transported and 
routed through the netWork 20. Thus, all introductions of 
content, contacts or commerce, and all proactive recommen 
dations of content or commerce, may be securely provided to 
the users. 

[0054] In yet another example security embodiment, the 
security measures 31 ensure that user pro?le data is not 
handled by third parties (e.g., parties other than the connec 
tivity system 30 provider and each corresponding user). 
Instructions, recommendations, personalization, and all other 
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user pro?le related actions take place via queries to the con 
nectivity system 30 Without revealing the contents of the user 
pro?le data. User anonymity may also be maintained at the 
user’s discretion. 

[0055] FIG. 3 is a block diagram of a connectivity system 
30 for facilitating user connectivity in a computer netWork. 
The connectivity system 3 0 includes an attention manager 32, 
an identity manager 34, and an introduction manager 36. The 
connectivity system 30 is devised to glean user preferences, 
Wants, and needs from user data and user actions, such as data 
input and user behavior, to facilitate the functions extant 
applications, such as a search engine 80, a discourse engine 
82 and a content engine 84 serving the user. The resulting 
architecture inverts a Web session from a client-directed ses 
sion to a user identity-directed session. In other Words, the 
architecture of FIG. 3 places the user at the center of the Web 
and facilitates service providers learning the detailed prefer 
ences of their consumers so that the service providers bring 
the user relevant contacts, content, and commerce that mesh 
strongly With those preferences. 
[0056] The attention manager 32 is con?gured to monitor 
actions exhibited by the user in the computer netWork and to 
generate attention data that is indicative of current user atten 
tion. The attention data is based on the monitored actions 
exhibited by the user, and may also be based on other data 
related to the user, such as URL history ?les, e-mail mes 
sages, behavior models generated from the monitored 
actions, etc. 
[0057] The identity manager 34 is con?gured to monitor 
actions exhibited by the user in the computer netWork and to 
generate preference data that is indicative of the user’s inter 
ests, preferences and behavior. The identity manager 34 also 
receives the attention data from the attention manager and 
generates user pro?le data that is indicative of user’s interests, 
preferences and behavior based on the user preference data 
and the attention data. The identity manager 34 is also con 
?gured to adaptively update the user preference data and 
pro?le data in response to changes in user interests. 

[0058] The introduction manager 36 is con?gured to evalu 
ate the user pro?le data of the user and the user pro?le data 
related to other users and provide a bilaterally secure intro 
duction With one or more other users based on the evaluation. 

The introduction manager 36 may also be con?gured to 
evaluate the user pro?le data of the user against the identi?ed 
highly correlated interests among a plurality of other users 
and generate a proactive content recommendation for the 
dynamic introduction of content or commerce to the user 
based on the evaluation. 

[0059] The connectivity system 30 of FIG. 3 thus monitors 
user actions and user data from a variety of source data, such 
as user input, text data, and click behavior, and uses one or 
more learning algorithms, such as genetic algorithms (GAs), 
machine learning, and/ or data mining, to construct secure and 
extensible user pro?le data. 

[0060] The connectivity system 30 thus uses multiple 
sources of user data and user actions to drive a rapid and 
reliable learning process that quickly provides an adequate 
delineation of important areas of interest to the user. Once 
those areas of interest are identi?ed, the connectivity system 
30 matches user preferences, Wants, and needs With corre 
sponding preferences, Wants and needs of other users, Web 
sites, or enterprises, thereafter introducing the users to highly 
relevant contacts, content, or commerce. 
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[0061] The connectivity system 30 thus creates and main 
tains an adaptive model of user identity and attention to 
facilitate the matching of relevant commerce, contacts, and 
commerce to the user. The model may predict the preference 
or probability that some introduction, recommendation, or 
personalization step Will be chosen or appreciated by the user, 
thus accurately predicting that the preference or probability is 
the ideal for building a user model. 
[0062] The model may be realiZed by consumer chromo 
somes (e. g., vectors of preferences or probabilities), Bayesian 
models, fuZZy models, or other models. An example embodi 
ment utiliZes a compact genetic algorithm or probability 
based incremental learning (PBIL) to capture vectors of pref 
erences or probabilities, respectively. Other probability 
based matching and/or prediction algorithms may also be 
used. 
[0063] In this example embodiment, the user pro?le data 
comprises a consumer chromosome data structure. FIG. 4 is a 
block diagram of a single host model 100 for storing a popu 
lation of consumer chromosomes. A user has a personal con 
sumer chromosome 102 that may be stored on a local device 
104, Which may comprise a client computer, a Wireless 
mobile device, etc. The chromosome 102 may also be stored 
at a host system 106, Which may comprise a server computer 
or a plurality of distributed servers. The host system 106, in 
turn, stores a population of consumer chromosomes 108 
Whereby the preferences and interests of the user may be 
evaluated against the preferences and interests of multiple 
other users. 

[0064] FIG. 5 is a block diagram ofa multiple host model 
110 for storing populations of consumer chromosomes on a 
plurality of host systems and for providing peer-to-peer com 
munication. Users have personal consumer chromosomes 
112 and 122 that may be stored on local devices 114 and 124. 
The chromosomes 112 and 122 may also be stored on host 
systems 116 and 126. The host systems 116 and 126 may, in 
turn, store populations of consumer chromosomes 118 and 
128 Whereby the preferences and interests of the users may be 
evaluated against the preferences and interests of multiple 
other users. Peer-to-peer communications, such as betWeen 
the local device 114 and the host 126, or betWeen local 
devices 114 and 124, may also be established. The commu 
nications may be initiated by a secured, ?ltered and bilateral 
introduction, or as the result of a contact, content or com 
merce being recommended to the users. 

[0065] FIG. 6 is a block diagram of an example identity 
manager 34. The identity manager 34 generates and main 
tains user preference data 136 indicative of a user’s prefer 
ences, Wants, and needs. In one embodiment, the preference 
data 136 comprises probability metrics for use in probability 
based matching and/ or prediction algorithms. Generation of 
the preference data 136 beings With data input into a neW user 
pro?le, and users may edit or augment their pro?le thereafter. 
The initial pro?ling process carried out in the identity man 
ager 34 may permit the user to specify key security param 
eters, such as the categories of information that the identity 
manager 34 is permitted to learn about the user, the sources of 
information the identity manager 34 may use in the learning 
process, and What preference data the identity manager 34 
may provide to other third parties or entities. This security 
pro?le and protocol may provide the user With complete 
control over the learning and introduction processes. 
[0066] In the example embodiment of FIG. 6, a consumer 
chromosome data structure is used to implement the user 
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preference data. Batch genetic algorithms and other learning 
algorithms are utiliZed to mine existing data on a user’s com 
puter or client device data store for immediate improvement 
in the consumer chromosome representation of the user’s 
identity. Interactive genetic algorithms and other procedures 
are utiliZed to learn from click behavior, further re?ning the 
chromosomal representation of each user. Thus, after a rela 
tively short time, the consumer chromosomes provide signi? 
cant insight into the interests of a particular user. 
[0067] The identity manager 34 may also include a user 
pro?ler 132. The user pro?ler 132 implements an initial pro 
?ling process for a user 40. The initial pro?ling process may 
include the user 40 ansWering various questions relating to 
the interests and preferences of the user 40, establishing secu 
rity, and data mining source data. Establishing security may 
include de?ning public user pro?le data accessible by third 
parties, and de?ning preference sources that may be moni 
tored for adaptively updating the user preference data. The 
user pro?ler 132 may also establish subsets of the user pref 
erence data 136 that are adaptive. Thus, the user pro?ler 132 
may be con?gured to receive the user preference data 136 
indicative of user interests and be further con?gured to 
receive adaptive de?nition data de?ning adaptive prefer 
ences, source de?nition data de?ning adaptive preference 
sources, and security information de?ning security protocols. 
[0068] The identity manager 34 may also include a prefer 
ence adapter 134. The preference adapter 134 is con?gured to 
modify the user preference data 136 based on the monitoring 
of the adaptive preference sources and to adaptively update 
the user preference data 136 in response to changes in user 
interests. The adaptive preference sources may comprise data 
stored on a client computer associated With the user, click 
behavior exhibited by the user, text data input by the user, or 
other data sources or actions indicative of the user’s interests 
and preferences. 
[0069] The identity manager 34 may also receive attention 
data 138 indicative of a user’s current interests from the 
attention manager 32 of FIG. 7, and be con?gured to generate 
user pro?le data 139 based on the attention data 138 and the 
preference data 136. Portions of the user pro?le data 139 may 
also be static and not subject to adaptive updates. For 
example, data relating to the user’s gender, address, religion, 
etc. may be con?gured to only be manually updated by the 
user. 

[0070] In another example embodiment, separate prefer 
ence data 136 may correspond to different user models based 
on different sources of data, resulting in multiple sets of user 
pro?le data 139. For example, pro?le data learned from URL 
clicking may be stored as a ?rst user pro?le; pro?le data 
learned from acceptances or rejections may be stored as a 
second user pro?le; and pro?le data learned from purchases 
may be stored as a third user pro?le. The separate pro?le data 
may be used to create separate user models, such as behavior 
based models, interest-based models, and content-based 
models. 

[0071] The user pro?le data 139 may be provided to the 
connectivity system 30 of FIG. 1 or 2 for evaluation and 
analysis against other user pro?les. The user pro?le data 139 
may be provided automatically or subject to the user’s 
approval. In one embodiment, a toolbar or similar type of 
module may be doWnloaded and reside on a user client 40. 
That module may send user pro?le data 139, such as click 
history pro?le data, for example, periodically to the connec 
tivity system 30 for further analysis. 




















