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and adjustable crawling parameters is determined. The
adjustable craWling parameters de?ne Which documents
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SYSTEMS AND METHODS FOR PERSONALIZED
SEARCH

[0001] This application claims the bene?t of Provisional
Patent Application No. 60/676,462 ?led Apr. 29, 2005, the
disclosure of which is incorporated herein by reference, in

[0012]

FIG. 4 is an expanded ?owchart of an exemplary

method for determining proximal neighborhoods according
to an aspect of this invention;

[0013] FIG. 5 is a ?owchart of an exemplary method for
determining a user pro?le according to an aspect of this

its entirety.

invention;

[0002] This invention was made with US. government
support under ARDA NIMD Contract No. #MDA904-03
C-0404. The US. government may have certain rights in the
invention.

[0014]

FIG. 6 is a ?owchart of an exemplary method for

searching proximal neighborhoods according to an aspect of
this invention;
[0015] FIG. 7 is an exemplary system for personaliZed
search according to an aspect of this invention;

BACKGROUND OF THE INVENTION

[0003]

1. Field of Invention

[0004]

This invention relates to information retrieval.

[0016]

tion;
[0017]

[0005] 2. Description of Related Art

FIG. 8 is a visualiZation of documents within an

information repository according to an aspect of this inven
FIG. 9 is an exemplary ?rst visualiZation of docu

ments that are more than a threshold link distance away from

the user history documents according to an aspect of this

[0006] Search engines provide a view into the wealth of
constantly changing resources available over the web, intra
nets, ?le servers and other dynamic information repositories.
Conventional personaliZed search systems facilitate the

ments that are within a threshold link distance of user history

retrieval of previously accessed information by personaliZ

documents according to an aspect of this invention;

ing the search results based on a user pro?le.

invention;
[0018]

[0019]

FIG. 10 is an exemplary visualiZation of docu

FIG. 11 is an overview of the formation of a

[0007] Thus, the system described by Dumais’ et al, in

system for personaliZed search according to an aspect of this

“Stuff I’ve Seen: A System for Personal Information
Retrieval and Re-use”, 26th Annual International ACM

[0020]

SIGIR Conference, Jul. 28-Aug. l, 2003, and Google’s
desktop search system integrate web and ?le search func
tions into a single system that helps retrieve previously
accessed information. Although useful, these systems are not
focused on discovering new-unseen information relevant to

the user’s current information retrieval goals.
SUMMARY OF THE INVENTION

[0008] Thus, systems and methods for personalized search
would be useful. The system and method according to this
invention determine personaliZed search results. A user
history optionally classi?ed into projects or tasks is deter
mined. A pro?le for the user is determined by identifying
keywords, concepts or other descriptors of the user within
user history documents. A proximal neighborhood based on
the user’ s history is determined. The proximal neighborhood
is determined based on adjustable crawling parameters. The

adjustable crawling parameters de?ne which documents,
linked to the user history are included within the proximal
neighborhood. A user query is determined and used to search

the proximal neighborhood. The results of the search over
the proximal neighborhood are ranked based on user pro?le
information and optionally displayed to the user.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is an overview of an exemplary ?rst system
for personalized search 100 according to an aspect of this

invention;
FIG. 12 is an overview of an exemplary query

using a system for personaliZed search according an aspect
of to this invention;
[0021] FIG. 13 is an exemplary data structure for storing
user pro?les according to an aspect of this invention;
[0022] FIG. 14 is an exemplary data structure for storing
user history associations according to an aspect of this

invention;
[0023] FIG. 15 is an exemplary data structure for storing
task pro?les according to an aspect of this invention;
[0024]

FIG. 16 is a table illustrating the use of the

accumulated user pro?le and proximal neighborhood infor
mation according to an aspect of this invention; and
[0025] FIG. 17 is a visualiZation of a portion of a set of
linked documents according to an aspect of this invention.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0026] FIG. 1 is an overview of an exemplary ?rst system
for personaliZed search 100 according to an aspect of this
invention. The system for personaliZed search 100 is con
nected via communications link 99 to a communications

enabled personal computer 300 and an information reposi
tory 200 providing access to documents 1000-1002.

[0027]

A user of the communications-enabled personal

computer 300 initiates a query for documents. A search

invention;

history is retrieved. The search history may be retrieved

[0010]

from an intemet browser, a proxy server that mediates
document access, a library manager and/or any known or
later developed source of user information retrieval trans

FIG. 2 is an overview of an exemplary second

system for personaliZed search 101 according to an aspect of

this invention;
[0011]

FIG. 3 is a ?owchart of an exemplary method for

personaliZed search according to an aspect of this invention;

actions. A proximal neighborhood of documents is deter
mined based on the user history. The proximal neighborhood
comprises documents linked within a threshold link distance

Nov. 2, 2006

US 2006/0248059 A1

of previously accessed documents. In various exemplary
embodiments, the threshold link distance is set to a default

a second user’s proximal neighborhood and/or user pro?le to
perform a search. In still other exemplary embodiments

value of 2. The threshold link distance is optionally adjust

according to this invention, one or more user pro?les and/or

able by the user or may be adjusted under program control.
The documents in the information repository Within a

proximal neighborhoods are combined using union, inter
section and various other operators to perform personalized

threshold link distance of previously accessed documents
are added to the proximal neighborhood. The documents in

results. The ranking function is based on a user pro?le. Thus,

searches. A ranking function is then applied to the search

the proximal neighborhood re?ect documents likely to be

documents in the proximal neighborhood that more closely

topically related to documents retrieved by the user. HoW
ever, the documents in the proximal neighborhood have not
yet been seen by the user. A user pro?le is determined based

match user interests are ranked higher than other documents.
In some exemplary embodiments, a tag or other marker is

on the documents in the user history. The user pro?le is a

description of the keyWords relevant to the prior information
retrieval tasks.

[0028] The system for personalized search 100 applies the
user query to search the documents in the proximal neigh
borhood associated With the user. The search result is ranked
based on the user pro?le. The ranked search results are then
returned via the communications links 99 to the user of the

communications-enabled personal computer 300. In various
exemplary embodiments according to this invention, the
proximal neighborhood of the user is dynamically adjusted
as the user history changes.

[0029]

FIG. 2 is an overvieW of an exemplary second
system for personalized search 101 according to an aspect of
this invention. A system for personalized search 101 is
embedded Within a communications-enabled personal com

puter 301. The communications-enabled personal computer
301 is connected via the communications links 99, to an
information repository 200 providing access to documents
1000-1002.

[0030] In various exemplary embodiments, the second
system for personalized search 101 is implemented as a
softWare routine, hardWare circuit or other device Within the

second communications-enabled personal computer 301.
The second system for personalized search 101 maintains an
updated user history of document and/or other information
accessed by the user. The second system for personalized
search 101 is embedded Within the communications-enabled

optionally added to the neWly identi?ed documents. The
ranking may be further adjusted based on explicit user
interest terms, information scent or the like. The ranked
proximal search result is then returned over the communi
cations link 99 to the user of the second communications

enabled personal computer 301.
[0032] FIG. 3 is a ?owchart of an exemplary method for
personalized search according to an aspect of this invention.
The process begins at step S1000 and immediately continues
to step S2000.

[0033] In step S2000, a history for a user is determined.
The user history re?ects the prior information access trans
actions of the user. For example, the history ?le of a Web
broWser may be con?gured to indicate the uniform resource
locators (URLs) accessed by the user. The user broWser

history is retrieved directly from the user’s broWser, an
organizational Web portal, a Web proxy server, a library
access manager, the access logs of a Web server and/or any
knoWn or later developed source of historical user transac

tions. In various exemplary embodiments according to this
invention, the user history information is further categorized
by task, project and the like. The categorization of the user
history by tasks provides a method for identifying the
resources used to complete the task. Categorizing the user

history based on tasks, project and/or other attributes also
provides a ?exible mechanism for sharing and/or re-using
information across group and organizational boundaries.
After the user history has been determined, control contin
ues to step S3000.

personal computer 301, thus the second system for person

[0034]

alized search 101 has access to a a greater range and number

user pro?le is based on a user history. Word-stemming and
stop-Word removal is performed on documents in the user

of user history sources including email, broWser history, ?le
access history and the like. CraWling parameters are entered
by the user or retrieved from storage. For example, in one
embodiment, a threshold link distance is entered by the user.

In step S3000, a user pro?le is determined. The

history. Optional thresh-holding is applied to identify
descriptive keyWords for the categorized information
retrieval tasks and/or the user history as a Whole. In one

In various other exemplary embodiments, the threshold link

exemplary embodiment, the memory required to store the

distance value is retrieved from a memory or other storage

user pro?le is reduced by limiting the user pro?le to a subset
of the keyWords. A user pro?le vector or other representation
is determined based on the user pro?le keyWords. The user
pro?le vector provides a compact representation of user
interests. After the user pro?le has been determined, control
continues to step S4000.

device. The craWling parameters and/or threshold link dis
tance de?ne the size of the user’s proximal neighborhood.
The unseen documents Within the threshold link distance of
documents in the user history are then added to the proximal
neighborhood. A user pro?le is determined based on the
documents in the user history. The user pro?le describes the
user history transactions.

[0035] In step S4000, the proximal neighborhood is deter
mined. The proximal neighborhood is based on a user

The user query is applied to the documents Within

history. The proximal neighborhood re?ects linked but

the proximal neighborhood. The search result re?ects docu
ments topically related to the user’s previous search history

unseen documents that are Within a threshold link distance

[0031]

but Which are further focused by the terms of the current user

query. It Will be apparent that in various other exemplary
embodiments according to this invention, the query search
may be expanded to include documents outside the user’s
proximal neighborhood. For example, a ?rst user may select

of documents already accessed by the user. The links to
documents already accessed by the user indicate that the
documents are likely to be topically related to the interests
of the user. The user history includes transactions related to

having World Wide Web documents, accessing documents in
a digital library, retrieving documents via ftp, http, or the

US 2006/0248059 A1

like, retrieving documents through an internet portal and/or
retrieving documents from any knoWn or later developed
source of historical user transactions. After the proximal

neighborhood has been determined, control continues to step
S5000.

[0036] Auser query is determined in step S5000. The user
query is a description of the speci?c information needs of the
user. The user query is optionally expanded into relevant
and/or associated terms, abstracted into a conceptual
description or the like. After the user query has been

Nov. 2, 2006

[0042] The user history is determined in step S4200. The
user history provides a record of the documents previously
vieWed by the user. The user history information is retrieved
from the user’s broWser, a Web proxy access log, a library
access manager and/or any knoWn or later developed source
of historical transaction information about a user. For

example, in one embodiment, the user history is a sequence
of information resource locators or URLs. The URLs indi

cate the speci?c documents accessed by the user in perform
ing an information retrieval task. Thus, the URLs re?ect a

[0037] In step S6000, the proximal neighborhood associ

record of hoW the information requirements for the task
Were satis?ed. After determining the user history informa
tion, control continues to step S4300.

ated With the user is searched using the query. The proximal
neighborhood re?ects documents that have not been seen by

[0043] The set of documents Within the proximal neigh
borhood is optionally initialized or updated in step S4300.

the user but Which are likely to be of interest since they are
Within a threshold link distance of previously accessed

ized search, the proximal neighborhood is optionally initial

determined, control continues to step S6000.

documents. Documents in the proximal neighborhood that

That is, When a user ?rst accesses the system for personal

match the user query are returned in the personalized search

ized to the empty set and contains no documents. HoWever,
once the user has accessed the system for personalized

result. After the proximal neighborhood of the user has been
searched, control continues to step S7000.

search, the proximal neighborhood information is optionally

[0038] In step S7000, the personalized search results are
ranked based on the user pro?le. The pro?le ranking of the
search results places information of speci?c relevance to the
previously performed tasks at the top of the user’s person
alized search results. In various other embodiments, the
location of a document Within the proximal neighborhood,

saved or stored Within a memory. In subsequent sessions,
neW user history transactions are identi?ed. The neW user

history transactions are used to update the proximal neigh
borhood associated With the user. After the proximal neigh
borhood has been initialized or updated, control continues to

Control then continues to step S9000 and the process ends.

step S4400.
[0044] In step S4400, a ?rst document is selected from the
user history. After the ?rst document is selected, control
continues to step S4500.
[0045] Documents are added to the proximal neighbor
hood using the current document as the starting point in step

[0039]

World-Wide-Web is speci?ed, an optional craWler is used to

and/ or various other attributes and features are used to

further rank the search results. After the personalized search
results have been ranked, control continues to step S8000.
FIG. 4 is an expanded ?owchart of an exemplary

method for determining proximal neighborhoods according
to an aspect of this invention. The process begins at step
S4000 and immediately continues to step S4100.

[0040]

The craWling parameters are determined in step

S4100. The craWling parameters include, but are not limited
to: hoW the proximal documents are identi?ed and hoW
many links aWay a proximal document is from an accessed
document. For example, in a breadth ?rst search environ
ment, a value of 2 provides a good link threshold distance.
Thus, linked documents that are Within 2 links of an

accessed document are included Within the proximal neigh
borhood. It Will be apparent that other craWling parameters
such as the PageRank link ranking function, the backlink
ranking function, breadth-?rst search and/or any knoWn or

S4500. Thus, if an open set of documents such as the

add linked but unseen documents based on the speci?ed

craWling parameters. The craWling parameters include, but
are not limited to: a threshold link distance, the type of link
craWling strategy or the like. If a closed document set is

speci?ed, then the optional craWling is not required. The
unseen linked documents Within a threshold link distance of
the current document are added to the set of documents in

the proximal neighborhood. After the proximal neighbor
hood has been determined, control continues to step S4600.
[0046] In step S4600 a determination is made as to
Whether there are additional documents in the user history.
If it is determined that there are additional documents in the

user history, control continues to step S4700. In step S4700,
the current document is removed from consideration. For

later developed link ranking and/or ordering strategy may

example, in one exemplary embodiment, the current docu

also be used in the practice of this invention.

ment is removed from the Working set or agenda of user

[0041]

In some embodiments, a closed set of documents is

de?ned. The documents in the closed set are linked or
interconnected When the document is added to the set or

collection. In still other exemplary embodiments, the inter

history documents. In other embodiments, a ?ag is set to
indicate the current history document has been removed
from further consideration. Control then continues to step
S4800.
[0047] The current document is set to the next document

connections betWeen documents are not knoWn. Thus, a
craWler or other retrieval mechanism is used to determine
the documents in the World-Wide-Web that are linked to the

in the user history in step S4700. Control then jumps directly
to step S4500. Steps S4500-S4700 repeat until it is deter

current document. The number of links to folloW de?nes the

mined in step S4600 that there are no additional documents

proximal neighborhood. Moreover, different types of craWl
ing algorithms, such as breadth ?rst search, PageRank,

remain in the user history. When it is determined that there

backlink and various other graph search strategies may also
be used to determine documents Within the proximal neigh
borhood. After determining the craWling parameters, control

continues to step S4900. The process returns and immedi
ately continues to step S5000 of FIG. 3.
[0048] FIG. 5 is a ?oWchart of an exemplary method for
determining a user pro?le according to an aspect of this

continues to step S4200.

are no additional documents in the user history, control
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invention. The process begins at step S3000 and immedi
ately continues to step S3100.

[0049] In step S3100, a history of user transactions is
determined. The user history re?ects the documents
accessed by the user during previous information retrieval
tasks. The previously accessed user history information
provides a model of the user’s information retrieval behav
ior. In various exemplary embodiments according to this
invention, the user history is further categorized and asso
ciated With individual tasks, projects and the like. The
resultant task speci?c user history re?ects the documents
and/ or other information elements relevant to the user’s task.
It Will be apparent that the user history can be categorized to

any degree of granularity Without departing from the scope
of this invention. After the user history information has been
determined, control continues to step S3200.

[0050] The stop-Words are removed, Words are stemmed
and other normaliZing functions are performed on the docu
ments in the user history in step S3200. After the stop-Word
removal and Word-stemming, control continues to step

FIG. 6 is a ?oWchart of an exemplary method for

searching proximal neighborhoods according to an aspect of
this invention. The process begins at step S6000 and imme
diately continues to step S6100.
[0055] In step S6100, a query is determined. The query
may be a vector comprised of query terms, a list of key
Words, a portion of natural language or the like. The query
re?ects the particular information needs of the user. The
query may be formulated as a set of terms, terms from a

paragraph of text, terms from a natural language question
and the like. The query terms are optionally expanded using
thesauri, WordNet lookups and/or various other methods. An
optional relevance or other threshold is used to select a

subset of the expanded query terms. After the query has been
determined, control continues to step S6200.

[0056] The proximal neighborhood associated With the
user and/or the task is determined in step S6200. In one

exemplary embodiment according to this invention, a pre

viously compiled proximal neighborhood is retrieved from a
storage device. In still other embodiments, the proximal
neighborhood is dynamically determined from the user

S3300.

[0051] In step S3300, the keyWords are extracted from the
documents. For example, Words in the user history docu
ments are analyZed to determine descriptive keyWords of the
information retrieval tasks performed. After the keyWords
have been determined, control continues to step S3400.
[0052]

[0054]

In step S3400, the user pro?le is determined based

on the determined keyWords or terms. In one exemplary

embodiment according to this invention, a user pro?le
vector is determined by Weighting each keyWord vi based on
the formulae:

history for each session. After the proximal neighborhood
has been determined, control continues to step S6300.

[0057] In step S6300, a document in the proximal neigh
borhood is selected as the current document. Control then
continues to step S6400 Where the document vector for the
current document is determined. After the document vector

has been determined, control continues to step S6500.

[0058] The proximal matching score is determined
betWeen the current document in the proximal neighborhood
and the query vector in step S6500. In one exemplary

embodiment, an exemplary proximal matching score is
determined based on the formula:

1

‘m w,

Vi : .—

(1)

i

|H1story‘ de History I lenglhd
proximaliscore :

Where

momzJE-idf,
IQI

reQ

W . idft

\flengthd

(2)

(3)

([ffyq . idfty
reQ

Where Q is a query, D is the document, \QQD] re?ects the
and Where d is the current document Within the set of user

number of common terms betWeen the query Q and the

history documents History. The term dft+l re?ects the fre

document D, and [Q] re?ects the number of terms in the
query and the term boostt=vi from the user pro?le calculated
in formula (1) above. The importance of the term in the user
pro?le is used to calculate the proximal score. It Will be

quency of the term t+l in the user history document d and

the term [History] re?ects the length of the user history. The
term idft is the inverse frequency of the term t Within the set

of user history documents and length‘,1 is the length of the
document. The resultant Weighted keyWords are used to
form a user pro?le vector. The user pro?le may include high
frequency concepts that appear in the user history. HoWever,
it Will be apparent that various other user pro?le represen
tations may also be used Without departing from the scope
of this invention. After the user pro?le has been determined,
control continues to step S3500.

apparent hoWever that other proximal scoring functions that
indicate the similarity betWeen the query, and proximal
documents may also be used in the practice of this invention.
After the proximal matching score has been determined,
control continues to step S6600.
[0059] In step S6600, a determination is made as to
Whether there are additional documents to be searched. If it
is determined that there are additional documents in the

[0053] The keyWords in the user pro?le are determined
based on a threshold in optional step S3500. For example, in
one exemplary embodiment according to this invention, the

proximal neighborhood, control continues to step S6700.
The next document in the proximal neighborhood is then

best 1000 or set of N-best keyWords are selected. After the

diately to step S6400. Steps S6400-S6700 are repeated until

keyWords have been selected, control continues to step
S3600. Control returns and immediately continues to step

documents to be searched. When it is determined in step

S4000 of FIG. 3.

S6600 that there are no additional documents to search,

selected as the current document. Control then jumps imme
it is determined in step S6600 that there are no additional
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control continues to step 6800. Control then returns and

immediately jumps to step S7000 of FIG. 3 Where the

HoWever, it Will be apparent that in various other embodi
ments, processing of user history information is performed

proximal scores may be used to rank the documents in the

on batches as additional documents are added to the user

proximal neighborhood for presentation to the user.

history, under user and/ or programmatic control. The incre

[0060]

reduces the burden on computational resources.

FIG. 7 is an exemplary system for personaliZed

search 100 according to an aspect of this invention. The
system for personaliZed search 100 is comprised of: a
processor 15; a memory 20; a user history determination

circuit 25; a pro?le determination circuit 30; threshold link
value storage 35; a proximal neighborhood determination

mental determination of proximal neighborhood documents
[0064]

The processor 15 activates the search circuit 45 to

search for documents in the proximal neighborhood that
match the query. The documents in the proximal neighbor

circuit 40; a search circuit 45; a ranking circuit 50; and an

hood re?ect unseen documents that are likely to be closely
related to the interests of the user since they are linked to

optional display circuit 55; each connected to an input/

previously accessed documents.

output circuit 10 and via a communications link 99 to a

communications enabled personal computer 300; and an
information repository 200 providing access to document
1000-1002.

[0061] The user of the communications-enabled personal
computer 300 submits a query against documents 1000
1002 in the information repository 200. The query is for
Warded over communications links 99 to the system for

personaliZed search 100. The system for personaliZed search
100 mediates access to the information repository 200. The

system for personaliZed search 100 activates the input/
output circuit 10 to retrieve the query. The processor 15
determines the user based on the user initiating the query or
other identi?er. That is, a ?rst user may desire to search

using the use pro?le and/or the proximal neighborhood
associated With a different user, group of users, organiza
tions and the like. The relevant user may be a user different
than the search initiator. Moreover the user may be a group
of users and the like. In various embodiments, a user login

sequence, an internet protocol (IP) address and the like are
used to identify the user. HoWever, it should be apparent that

[0065]

The processor 15 activates the user pro?le deter

mination circuit 30 to determine the user pro?le based on the
user history. The user pro?le re?ects a description of the

prior documents accessed during information retrieval tasks.
[0066]

The processor 15 then activates the ranking circuit

50 to rank the personaliZed search results based on the user

pro?le. In one exemplary embodiment according to this
invention, the ranking of the search results is further
adjusted based on document location With the proximal
neighborhood and/or various other indicators. The optional
display circuit 55 is then activated to format the display of
the personaliZed search results for the user. The search result
is then forWarded over the communications links 99 and
displayed on the communications enabled personal com

puter 300.
[0067]

FIG. 8 is a visualiZation of documents Within an

information repository according to an aspect of this inven
tion. The documents of the information repository are visu

various user identi?cation methods may be used in Without

aliZed as nodes 1-11, 401-411. A user history or path Within
the set of documents is indicated by the arroWs betWeen the
nodes 1-5, 401-405. For example, the user ?rst accessed the

departing from the spirit or scope of this invention.

document indicated by node 5, 405 folloWed by nodes

[0062] The user identi?er is used by the processor 15 to
request and/or determine the user history. The user history is
retrieved from an information repository, entered by the user
and/or determined dynamically. The user history is then

cated by nodes 6-1, 406-411. It Will be apparent that in
various exemplary embodiments according to this invention,
the system for personaliZed search retrieves documents

stored in the memory 20. In one embodiment, the user

history information is indicated by a list of uniform resource

locators (URL) associated With the user’s paths Within the

information repository.
[0063] The processor 15 retrieves the link threshold dis
tance from the threshold link distance value storage 35. The
processor 15 then activates the proximal neighborhood

1-4401-404. The user did not access the documents indi

Within a threshold link distance of documents previously
accessed by the user. In various other exemplary embodi
ments, the links betWeen documents are de?ned When the
document is added to the library. Thus, pre-fetching or

craWling is not required in these closed environments. The
nodes 6-11, 406-411 are linked to nodes 1-5, 401-405

re?ecting corresponding links betWeen the documents.
Thus, the documents represented by nodes 6-11, 407-410 are

determination circuit 40 to determine documents in the

likely to be topically related to the documents in the user

information repository 200 Within the threshold link distance
of documents previously accessed by the user. In one

history represented by the nodes 1-5, 401-405.

embodiment, the proximal neighborhood determination cir
cuit 40 initialiZes the set of proximal neighborhood docu
ments to the empty set. A copy of the user history is then
retrieved. A ?rst document is selected from the copy of the
user history. Each linked document Within a threshold link
distance of the selected document is added to the set of

documents in the proximal neighborhood. The selected
document is then removed from the copy of the user history.
A second document is then selected from the modi?ed copy
of the user history and the process repeats until no docu
ments remain in the copy of the user history. In one

embodiment according to this invention, the process is
repeated for each neW document accessed by the user.

[0068]

FIG. 9 is an exemplary ?rst visualiZation of docu

ments that are more than a threshold link distance aWay from

the user history documents according to an aspect of this
invention. The node 10, 410 re?ects a node more than 2 links
aWay from the user history node 1-5, 401-405. That is,
linked node 10, 410 is more than the threshold link distance
aWay from a user accessed node and is therefore not part of

the proximal neighborhood.
[0069]

FIG. 10 is an exemplary visualiZation of docu

ments that are Within a threshold link distance of user history

documents according to an aspect of this invention. The
nodes 6-9 and 11, 406-411 and 411 re?ect documents that
are Within 2 links ofthe user history nodes 1-5, 401-405. For

