SYSTEMS, METHODS, AND INTERFACES FOR PROVIDING
PERSONALIZED SEARCH AND INFORMATION ACCESS TECHNICAL
FIELD [0001] The present invention relates generally to computer systems
and more particularly, the present invention relates to automatically refining
and focusing search queries and/or results in accordance with a
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the vast popularity of the World Wide Web and the Internet, users can
acquire inforPie ﬁ’%ﬁfﬁ@g §M€éﬂ%ﬂ8&é%ﬁ\%&é%aﬁﬁ§%ﬁs
information sources. In order to find information, users generally apply
various search engines to the task of information retrieval. Search engines
allow users to find Web pages ca}ﬁgﬁmbcﬁ‘ﬁoﬁ%@n or other material on the
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find information about George Washington, the first gesident of the United
shattisuindy- hn RS ThinsEYioR sk RGBe BrdtcarasiaBtreard foRuing search

seakeitshitn renditha seayhfRoine Wi dQbHidcisi Rt YWelopages that
contain information about this famous president. If a more generalized

search were conducted however, such as merely typing in the term

"Washington," many mase (geaiteovousi Oe 1elerney sNah@s relating to
geo rai)hic regions or institutions associated with the. same name, [0003]
TH@!?@Z

re many 54 EhF &g OB YA theolhvh Sl dnidscl R prAdbpdpternet, users
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few of many examples. Most of these engines E)rovide at least two modes of
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search that is entered via a user interface g}%rtal at the browser. In general, a
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ERYIRESE HAYehBRSAKIOL FIOWAEIUSEIrn a list of Web pages that contain information
about this famous president. If a more generalized search were conducted however, such
as merely typing in the term “Washington,” many more results would be returned such as
relating to geographic regions or institutions associated with the same name.
[0003] There are many search engines on the Web. For instance, AllTheWeb,
AsklJeeves, Google, HotBot, Lycos, MSN Search, Teoma, Yahoo are just a few of many
examples. Most of these engines provide at least two modes of searching for information
such as via their own catalog of sites that are organized by topic for users to browse
through, or by performing a keyword search that is entered via a user interface portal at
the browser. In general, a keyword search will find, to the best of a computer's ability, all
the Web sites that have any information in them related to any key words and phrases that

are specified. A search engine site will have a box for users to enter keywords into and a

button to press to start the search. Many search engines have tips about how to use



1 keywords to search effectively. The tips are usually provided to help users
more narrowly define search terms in order that extraneous or unrelated
information is not returned to clutter the information retrieval process. Thus,
manual narrowing of terms saves users a lot of time by helping to mitigate
receiving several thousand sites to sort through when looking for specific
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requirement of manual focusing or narrowing of search terms in order to
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needs and circumstances. Thus, if two users enter the same search quer
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being used, time of day, d%y of week). Unfortunately, modem searching
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offer insight into the user's actual or desired information retrieval goals.
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aspects of the inventign. This summary is not an_ extensive overview of the
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concepts of the invention in a simplified form as a prelude to the more
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by employing user models that facilitate personalizing information searches
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MeS§t ekt saalsto respective users. The models can be combined with

SUMMARY OF THE INVENTION
[0005] The following presents a simplified summary of the invention in order to
provide a basic understanding of some aspects of the invention. This summary is not an
extensive overview of the invention. It is not intended to identify key/critical elements of
the invention or to delineate the scope of the invention. Its sole purpose is to present
some concepts of the invention in a simplified form as a prelude to the more detailed
description that is presented later.
[0006] The present invention relates to systems and methods that enhance
information retrieval methods by employing user models that facilitate personalizing
information searches to a user’s characteristics by considering how the information
pertains or is most relevant to respective users. The models can be combined with
traditional search algorithms to modify search queries and/or modify search results in

order to automatically focus information retrieval methods to items or results that are



traditional search algorithms to modify search queries and/or modify search
results in order to automatically focus information retrieval methods to items
or results that are 2 more likely to be relevant to the user in view of the user's
personal characteristics. Various techniques are provided for personalizing
searches via the model by considering such aspects as the user's content

(Erfbrd MIEHRAHBE RURAEFQ HHE WSBHS GRMBEIEE u RIS RXRALISG AN,
the specific context in which their information need (e.g., search query,
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filtered searches for items of interest, removing unrelated items, and/or
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including rich indexes that consider past user events, previous client

intEPIENERSNE AR AF BPHREIEH P EE vItking BrsriekitaMbgapisrd Parh ! taisd srarches

baser-HROY shielavilirsiey atb ehHIels] (Reths, SRRt fileiaghef!S&irch results
other techniques such as machine learning can be applied to monitor user
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thereof) to modify search results to produce information retrieval outcomes
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generalized searches in an automatic and efficient manner. [0008] In one
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from an e-maill ac[():@é;nt saved documents listing the user's address, or by
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[0008] In one specific example, a generalized search may include the term
“weather.” Since the model can determine that the user is from a particular city (e.g.,
from an e-mail account, saved documents listing the user’s address, or by explicit or
implicit specification of location), a personalized search can be automatically created
(e.g., via automatic query and/or results modification) that returns weather related
information relating to the user’s current city. In a mobile situation, the context for the
search may be different and thus the query and or results can be modified accordingly
(e.g., search conducted from user’s mobile computer with current context detected as
being out of town from recent airline reservation or from a recent Instant Message with a
friend). User interfaces can be provided that return personalized results and enable
tuning of the personalized search algorithms from more generalized searching across a

spectrum toward more personalized searching.



(e.g., search conducted from user's mobile computer with current context
detected as being out of town from recent airline reservation or from a recent
Instant Message with a friend). User interfaces can be provided that return
personalized results and enable tuning of the personalized search algorithms
from more generalized searching across a spectrum toward more
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related ends, certain _illustrative aspects of the invention are described herein
in BBHRSERTRERE M ke IBYARC YRS Ao HhietREn 4 Aeaes tpaWiHlhe following

Thesgipabeaisiare inficatlyergh varioumuysiR whichihrdnverticamoay Weys in
practiced, all of which are intended to be covered by the present invention.
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conjunction with the drawin%s. BRIEF DESCRIPTION OF THE DRAWINGS

[owPorengiem thedhbonang Brieiedidgiein iistitin drasnHRs MRt AoRsideted in

arhifestuc iniacardanempth an aspect of the present invention. [0011]
Fig. 2 is a block diagram illustrating a user model in accordance with an

aspect of the present invention. [0012] Fig. 3 is a flow diagram illustrating an

information retrieval BREEEDRSARIPORNSOVIthrENEIRPSVINGHe present
invention. [0013]. Fiﬁ._4-9 illustrate example user interfaces in_accordance

Wit aspect bigtddreshrmtirehinsk. Jogmm Bystatng avinQratign retrieval

exahie e sP nabisatanAla A ithmsitacsoidanesevivanmspect of the
present invention. [0015] Fig. 14 is a schematic block diagram illustrating a

stftblé operatihiy- évACHAREN A8 AR B GRS ROPELIOIIHY Brasserith an
inxgRUEBE (RO BRIEI ik isianschematic block diagram of a swnple-computing

er[1(\)l(l)r102riment Fig. 3 is a flow diagram illustrating an information retrieval process in
accordance with an aspect of the present invention.
[0013] Fig. 4-9 illustrate example user interfaces in accordance with an aspect of
the present invention.
[0014] Figs. 10-13 illustrate an example personalization algorithm in accordance
with an aspect of the present invention.
[0015] Fig. 14 is a schematic block diagram illustrating a suitable operating
environment in accordance with an aspect of the present invention.

[0016] Fig. 15 is a schematic block diagram of a sample-computing environment

with which the present invention can interact.

DETAILED DESCRIPTION OF THE INVENTION
[0017] The present invention relates to systems and methods that employ user
models to personalize generalized queries and/or search results according to information
that is relevant to a respective user. In one aspect, a system is provided that facilitates

generating personalized searches of information. The system includes a user model to



with which the present invention can interact. DETAILED DESCRIPTION OF
THE INVENTION [0017] The present invention relates to systems and
methods that employ user models to personalize generalized queries and/or
search results according to information that is relevant to a respective user.
In one aspect, a system is provided that facilitates generating personalized
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characteristics of a user. A personalization component automatically modifies
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receives the queries and displays the search results from one or more local
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[0018] As used in this application, the terms "component,” "service,” "model,”
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execution. For example, a component may be, but is not limited to being, a
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both an application running on a server and the server can be a component.
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distributed between two or more computers. As used herein, the term

i RERBAREN t {IBFOG SHERT B AR rBRB LS s sAl R §rast B iRt of

statesuabhanaystempeniqRmet] RRMIUSeont b el ahObsaivaiiRnsdastween
captured via events and/or data. Inference can he employed. to identigé a_
0 the
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stpiesestosfrsasopigg KOO bRefRING brated lytthEigstend sHSIRMNENA, and/or user
iII#Jstrates an informatjon retrieval a:chitecture in ?cc rdance with an agpect
0

AR Br?éé)lﬁﬂ é}ﬁﬁbﬂls-ﬂ?é)@g}gfg via events and/or data. Inference can be employed

to identify a specific context or action, or can generate a probability distribution over
states, for example.

[0019] Referring initially to Fig. 1, a system 100 illustrates an information
retrieval architecture in accordance with an aspect of the present invention. The system
100 depicts a general diagram for personalizing search results. A personalization
component 110 includes a user model 120 as well as processing components (e.g.,
retrieval algorithms modified in accordance with the user model) for using the model to
influence search results by modifying a query 130 and/or modifying results 140 returned
from a search. A user interface 150 generates the query 130 and receives modified or
personalized results based upon a query modification 170 and/or results modification 160
provided by the personalization component 110. As utilized herein, the term “query
modification” refers to both an alteration with respect to terms in the query 130 and

alterations in an algorithm that matches the query 130 to documents in order to obtain the



100 depicts a general diagram for personalizing search results. A
personalization component 110 includes a user model 120 as well as
processing components (e.g., retrieval algorithms modified in accordance
with the user model) for using the model to influence search results by
modifying a query 130 and/or modifying results 140 returned from a search.
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personalized results based upon a query modification 170 and/or results
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to terms in the query 130 and alterations in an algorithm that matches the
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and/or remote search engines 180. A global database 190 of user statistics
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based on the user model 120. In one aspect, query modification processes
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two-cycle variation of this process, wherein a query generates results that
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results. It is noted that modjfication of results ysually includes some form of |
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[0021] Methods for modifying results include statistical similarity match (in
which users interests and content are represented as vectors and matched to items), and
category matching (in which the users’ interests and content are represented and matched
to items using a smaller set of descriptors). The above processes of query modification or
results modification can be combined, either independently, or in an integrated process
where dependencies are introduced among the two processes and leveraged. To illustrate
personalized searching, the following examples are provided.

[0022] In one example, a searcher is located in Seattle. A search for traffic
information returns information regarding Seattle traffic, rather than traffic in general.

Or, a search for pizza returns only pizza restaurants in the appropriate zip codes relating

to the user.



subset of results. [0021] Methods for modifying results include statistical
similarity match (in which users interests and content are represented as
vectors and matched to items), and category matching (in which the users'
interests and content are represented and matched to items using a smaller
set of descriptors). The above processes of query modification or results

medisation cam, hg GaekingHy RIREIRIRP AL BRI o RE1NsBR MAROFAEEL term

process where dependencies are introduced among the two processes and
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for traffic information returns information regarding Seattle traffic, rather than
trBfRECTRgE AR Ay COP, RUARIALBE (788 FatIRSaMREy pizza restaurants in the
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searcher has previously searched for the term Porsche. A search for Jaguar
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model 120 which is described in more detail below with respect tq Fig. 2.
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differentiate personalized searches from generalized searches. One aspect
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reflgtothRinhtate erte @l 16 changes regarding long-term and short-term interests. The
user model can be obtained from a variety of sources, including but not limited to:

1) From a rich history of computing context at 210 which can be obtained from
local, mobile, or remote sources (e.g., applications open, content of those applications,
and detailed history of such interactions including locations).

2) From a rich index of content previously encountered at 220 (e.g., documents,
web pages, email, Instant Messages, notes, calendar appointments, and so forth).

3) From monitoring client interactions at 230 including recent or frequent
contacts, topics of interest derived from keywords, relationships in an organizational
chart, appointments, and so forth.

4) From a history or log of previous web pages or local/remote data sites visited
including a history of previous search queries at 240.

5) From profile of user interests at 250 which can be specified explicitly or

implicitly derived via background monitoring.



easy to maintain and adapt to changes regarding long-term and short-term
interests. The user model can be obtained from a variety of sources,
including but not limited to: 1) From a rich history of computing context at 210
which can be obtained from local, mobile, or remote sources (e.g.,
applications open, content of those applications, and detailed history of such

interactig$1paluing desationsh Rt behdaday afsaAntentiBrexeusieround,

encountered at 220 c%e qm documents, web pages, email, Instant Messages,
nifBSAgeRdaPd spdfitients, and so forth). 3) From monitoring client
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derived from keywords, relationships in an organizational chart,
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category, and so forth). [0026] From the above examples, it can be o
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zig codes. The raw _spatial information can be converted into textual city
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a dosstekGPS signal, for example. The locations that the user has paused or
dwelled or incurred a loss of GPS signal can identified and converted via a
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agge\r?vglg}sdocuments or files, activities, or locations can be grouped into subsets or
weighted differentially in matching procedures for personalization based on type, age, or
other combinations. For example, a retrieval algorithm could be limited to those aspects
of the user’s corpus that pertain to the query (e.g., documents that contain the query
term). Similarly, email may be analyzed from the previous 1 month, whereas web
accesses from the previous 3 days, and the user’s content created within the last year. It
may be desirable that GPS location information is used from only today or other time
period. The parameters can be manipulated automatically to create subsets (e.g., via an
optimization process that varies parameters and tests response from user or system) or
users can vary one or more of these parameters via a user interface, wherein such settings
can be a function of the nature of the query, the time of day, day of week, or other
contextual or activity-based observations.

[0028] Models can be derived for individuals or groups of individuals at 270 such
as via collaborative filtering (described below) techniques that develop profiles by the



of interest. [0027] In other aspects of the subject invention, components can
be provided to manipulate parameters for controlling how a user's corpus of
information, appointments, views of documents or files, activities, or
locations can be grouped into subsets or weighted differentially in matching
procedures for personalization based on type, age, or other combinations.
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user's corpus that pertain to the query (e.g., documents that contain the
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created within the last year. It may be desirable that GPS location
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day of week, or other contextual or activity-based observations. [0028
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AERLNeh ARORSRER S oL LSO P e fAE RS AR G B1aFe FRuSusiy
intesestslinGUPpH IR, UseahBAYRSISIBAIBING:MVAICH WA PERRIAIR.g., no recent

Bayesjan dependency medeIs, ?uch as BayesLan networks, nalve Bayesian .
séarching for X amount of time of a particular web site may imply by rule that user is no

longer interested in the respective information). Thus, in addition to reasoning under
uncertainty, logical decisions can also be made regarding the status, location, context,
interests, focus, and so forth of the users.

[0030] The learning models can be trained from a user event data store (not
shown) that collects or aggregates data from a plurality of different data sources. Such
sources can include various data acquisition components that record or log user event
data (e.g., cell phone, acoustical activity recorded by microphone, Global Positioning
System (GPS), electronic calendar, vision monitoring equipment, desktop activity, web
site interaction and so forth). It is noted that the system 100 can be implemented in
substantially any manner that supports personalized query and results processing. For
example, the system could be implemented as a server, a server farm, within client

application(s), or more generalized to include a web service(s) or other automated



classifiers, and/or other statistical classification methodology, including
Support Vector Machines (SVMs), for example. Other types of models or
systems can include neural networks and Hidden Markov Models, for
example. Although elaborate reasoning models can be employed in
accordance with the present invention, it is to be appreciated that other

appHPRENSS S AlRA iz dh koL e IS ratheh RARAURL TR HIQUERD and search
probabilistic approach, deterministic assumptions can also be employed

(€858 fent searching for X amount of time of a particular web site may

iTnF]@dmbp/ rule thatpsepidaR dippoesintRiaatedindhe desRast vg i RErMation)t the

us, in addition to reasoning under uncertainty, Iogiqal decisions can also
baYridHedd AU therslad & HestidRlaEontasEe TRtBPAESS rrrLIgchils se1Ripment

ohiNQ Mt [P0 BRLKNS IRAIpiRGIRPSedsieaM PR dAIDARSTRINRURRE. S¥8Nhborative

data store (not shown) that collects or g(%%re ates data from a plurality of

différERedpie T seRT A8y o dssRiEd Zeth JAAbRAS FRPIUS HRE REERASiGPredict

CAmMRRsRN P HeSQIE S REiHSamQVeBdSRIa ets thePlRBRNBvasQustical
activity recorded by mjcrophone, Global Positioning System (GPS),

elrORRRESdHIING S SRRSO Setsprrett! dASRBosCHvRIC IR i
inderRetientaig sedarfhor s daiadibaiibr sy SRiTeta0-canrhesileRemtatpredict

in__substantially any manner that supports personalized query and results.
pﬂ&‘é‘é&ﬁh@?ﬁﬁél%{%ﬁlﬁ%f%eg%ﬁéﬁ oty Bemmpratrahtie s dnsbtdiae

SesVRAItAIER budtio clisRt] At cataMRhtO Ve BaRaraliERsl g thebidfisnyehd
service(s) or other automated 9 application(s) that interact with search

futiREH e S HRKes RS SR8 REcEIBBYSAd search engines 180. [0031]

Brjose|proceeding, Taliaherativa fillerigeionidtes appiad o2dE, s Msidance
mﬁ%del 200 are described in more detail. These techniques can include

eMBIBLTR ISP RBARL SVt e iR EIERESSH Sl Y B RAF LR AL TlarATiAR: Hhemsthrgology

thie siasinGalaketatve Kt SystRmsigrne i inkes®eaatalippioniabass the
about user preferences to predict addi ion§| topics users may desire. In

a@é%ﬁﬁ%%f%ﬁenﬁféggﬁ? Hﬁ:O?{ er of acts, as some acts may, 1n accordance with

the present invention, occur in different orders and/or concurrently with other acts from
that shown and described herein. For example, those skilled in the art will understand
and appreciate that a methodology could alternatively be represented as a series of
interrelated states or events, such as in a state diagram. Moreover, not all illustrated acts
may be required to implement a methodology in accordance with the present invention.
[0033] Explicit or implicitly harvested information about a user’s interests can be
employed in a variety of ways, and in a query-specific manner, wherein numerous classes
of algorithms can be applied. Many of the algorithms consider a user’s personal content
and/or activities and/or query and/or results returned from a search engine, at hand and
consider measures or proxies for measures of the statistical relationships between the
such content and global content.

[0034] The process 300 depicts two basic paths that can be taken, however, as

noted above a combination of query-based modifications or results-based modifications
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collaborative filtering is applied with the user model 200 to process previous
user activities from a group of users that may indicate preferences for a
given user that predict likely or possible profiles for new users of a system.
Several algorithms including techniques based on correlation coefficients,
vector-based similarity calculations, and statistical Bayesian methods can be

el BreRpIRQRRL bigs hillistiatesRydaTaratian retie v bmsthedalesy 300models
in accordance the present invention. While, for purposes of simplicity of

eSS DB PR TORIIB TS s RS IBSEaPRY tsFagseridht SR Acisuser query
isi{,RRIFRAGHSIIRH SNAERpRE atedHIALARE 3PUESERTSIBYE GRS b ey

by the order of acts, as some acts may, in accordance with the present

inFE TR OB BATTO W BEHBFem BYIEr S HRRIBR B R EEIHSH IHFT SR Of I8P
thatishewalandmiesmied hetsin Renexanpisothaserskilehisuthe gl by

understand and appreciate that a methodology could alternatively be

rePRABEHRS s ROskiied BT (oI RS ER S8 e RHRS SsH AT TaRiFF s Kigateom the

dirgand\acepurs iataibilbsii@ted acts may be required to implement a
methodology in accordance with the present invention. [0033] Explicit or

imPheRly harvedbedsitienbimishpbhcPtresss 1k i starchisper Kprdyusipgitting

Varigbt efqaysiastd Br aaHesYasRecHis 1BanBy0 WheE QBN S EQURsASBRS
of aI%orithms can be applied. Many of the algorithms consider a user's

p&rBiaddntehinariens Phlnaties Adsbr JhissPaitebtde SlrE g R ARy droine esults

seakeh endinBe AkbARsbANELGRRKAEEUNS ARVFES O TPRAXI RSOt BeRSW Bfeffrences
the statistical relationships between the such. content and global content.

(00547 SFEEL & S adpicts bwid b ARt thise i abe RERERLHIR ERfetiser via

as wefadtaPavedaspRipbination of query-based modifications or results-based
madifications 10 can be applied for,perﬁ%nalizing retrieved information, At 3

1600 or mord Be & tRaRELIScusHOR ATHAARES ON5 BOTTE FEe e @ Ebove

WitBr§espeatd S &itthdyliearhatHas&ean frytds pradifiedin e wmaddnamadride an
determined at 3.10. This can include automatically refining or narrowing the

qURAS 8BRS FatEd RESHRRRISESER 1 i gmail, documents, web pages,

calendar appointments, notes, calendar appointments, instant messages, blogs, and so
forth. Items are tagged with metadata (e.g., time of access/creation/modification, type
of item, author of item, etc.), which can be used to selectively include/exclude items for
developing the user model. In this case, the user model resides on a client machine,
wherein the user model is accessed from data storage within the client machine upon
utilization of a search engine.

[0037] Since the user model typically runs on the client’s machine, unless the
client machine has a local index of the corpora being searched over, corpus-wide term
statistics for re-ranking can be difficult or slow to compute. For this reason, in the
following example, the corpus statistics are approximated by using the result set.

[0038] A Query is directed to a Search Engine (internet or intranet) and Results
are returned. The results are modified via the User Model. Modification also occurs on

client machine. For each result, compute the similarity of the item with the user’s index
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determined by the model. At 330, a search is performed by the modified
query by submitting the modified query to one or more search engines,
wherein results from the modified query are returned at 340. [0035] In the
other branch of the process 300, a search is performed by submitting a
user's query to one or more search engines at 350. The returned results are

thenqeedfiedi Ak 364 invisvneidhgdssr tnadalsdhigican neludefitarne @ perform
reordering results based upon the likelihood that some results are more in

litesRitheiRBIRg srehsieferences for desired search information. At 370, the
modified re r\ig, a useryterface dispjay. [0036]
.?H%E%ﬂﬁz@ﬁeﬁﬁﬁfﬁ%%oee Gt ¥ a;‘gg Fdf}az@’é i

The following discussion descri one pgrticula,gtg,;tg  of & alized
Search system that has been prototyped. Then user model can include an

inB9R3Yr all the Rersrnalized spadapravivtiunaehayshallisHyseth e sstuRismach
WebPagesinEARRAS RBROINIMERIREPIEHo+R SRIAMARAIMPIRALS iiNgl@Rtsult (#7)),

messages, blogs, and so forth. Items are tagged with metadata (e.qg., time of

MRS A1 BIFSAHRRE T PEOBIRERS BUlkoFBPRENSCEIE JoWHIER Bhtleh the
us&ehigppeiasiively dneiHdarelude Iams (R davalomineHedeearsmear! uldrs

this case, the user model resides on a client machine, wherein the user

midder @4tk edSEmirohiniiesstardge vdenfsrne iRidhtitachihe thyl, terms in the
utilizatiommaharserrel endine AR d - Sineuhendsertsred eh tHRicall b 1588, or

the client's machine, unless the client machine has a local index of the,

cORT ARI @ SRS Ve T OB SHitledRimN iSRS FPRIPARARNTCEARE term

be «iffic o Shppr iR iseTRUISinE @R dhigHBasendft thnto iR HB IS RIMRIR: Wifch the
corpus statistics are approximated by using the result set.m%OOBS A Query is

dIERRT B BhSFe N EHGIRR MR FRREsF et Sl iead ordhe AocurisAker the

Thaursulisnappsn@sdidies vdatbadésaieiodel. Modification also occurs on
client machine. For each result, compute the similarity of the item with the

ud®M40hdex | 1 Y RIBRRIGPERGHORLERIE BF 5B WtRIR arvoRvudeh e igls from
AR GCYLER) WAYSIAQIREMQIY result summary. Generally, all items in the index

regardless of type or time are used to compute a personalized similarity measure for each
result. The standard similarity of each item is then combined with the personalized
similarity for each item. One implementation employs a linear combination of the rank
of the item in the original results list with a normalized version of the psim score of each
item. Other implementations include combining ranks from the original and personalized
lists, or scores from the original and personalized lists.

[0041] Referring now to Figs. 4-9, example user interfaces for personalized
searches are illustrated in accordance with an aspect of the present invention. It is noted
that the respective interfaces depicted can be provided in various other different settings
and context. As an example, the applications and/or models discussed herein can be
associated with a desktop development tool, mail application, calendar application,
and/or web browser, for example although other type applications can be utilized. These

applications can be associated with a Graphical User Interface (GUI), wherein the GUI
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such matching such as: Personalized similarity equation psim = (f / df) pdf
teterms _of interest [0039] Personalized similarity is summed over all terms
of interest. For each term, the similarity of the result is related to how often
the term appears in the result (, inversely related to the number of

documents in the corpora being searched in which the term appears (dam,

angtglrted R WHRARY SRSUMEHS 4 R BHRSEH IRINIRRWS oS uAEX B fispects

). Terms of interest can include, terms in the title of the result, terms in the
reSUIPB{IARRE IEeRhDIHtaRS eXHERtTe N PES DR G InH51SF Ot PRIEONS 1S Y ks and so

PE&Eh %v%?éﬂﬁnﬁﬁﬁ&%&ﬁé\ﬂ%l&e&m&n'g%s@ YmBes, bagsuneNEINHE sounds to

corpora in which the term occurs can be approximated using the number of

déraiftatsienaratienedithdbe ppilieHoreandion Bedsls, Inndditpabihsdrtdl ang/or
reppRRaed Ayothe fullie i ofine dosumenbatstbecsagslt $6f SRRl and

describing the document. [0040] One implementation identifies terms within a

WHOASEIEEVNG BFRFOATPEE RTghe Rreesht iRVFIRIaNE R pe (K SGfiengiiped in more

Geagnatvod!! itemsci theliniexcspdardiess OhMRA QY H0E A8usEkiQboard, speech
compute a personalized similarity measure for each result. The standard

SRR O Sl RERR1F & tRSATUSMIAREAVAtRCT YEFsBIs A camsimAty idpo input
eashfteMoQReIIMRIEMANALON BEGI0Y SR linaab&aMRinatinm abtbe rank of

the item in the original results list with a normalized version of the psim score

of WtH item. Gtier iHpERIEhEROHTHATIE ESRETFRY TR RRE AsHiAgtkresults. In

ortiginat ARl Rerseizad “fisish.or seai@sdronytheQuginatandwetspirlizedide at
lists, [004% Referring now to Figs. 4-9, example user interfaces for

pérlbAaiZ8a PSERRHES hresHi e R AReoefiRide Rt n £35HEFLHHAds used to

PSR inventian fids apiethdhaltbaiespastvpirtaiitcas Bepisied £ankao
provided in various other different settings and context. As an example, the

aPpIROAEIIR FH SEIRGHLATIYEd herein can be associated with a
degbagp developipentiionls aicihRpRlieiNncRlesE assanplTiain aAndiercueibe

e 1 o S At oa e et R OS2 et Dot saber color
or other presentation cues could be used as well. Further, terms that contribute
substantial weight to the psim score could be highlighted within the individual result
summaries. The left at 510 shows standard results ordering with size augmentation. The
interface at 500 shows a personalized combination again augmented with increased font
size for items of personal interest.

[0044] Fig. 6 illustrates the process of providing personalized queries at an
interface 600. In this case, the top N results are considered that have been returned from
a query at 610. Similarity is computed at 620 in accordance with the user model and the
returned results. At 630, personalized and standard results are combined and these results
are reordered at 640 where they are displayed as personalized results at 600.

[0045] Figs. 7-9 illustrate the effects of the personalization control described

above. With respect to Fig. 7, an interface 700 is tuned via a personalization control 710

where the search term “Eton” is employed. A top result for Eton College is ranked as
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applications can be associated with a Graphical User Interface (GUI),
wherein the GUI 12 provides a display having one or more display objects
(not shown) including such aspects as configurable icons, buttons, sliders,
input boxes, selection options, menus, tabs and so forth having multiple
configurable dimensions, shapes, colors, text, data and sounds to facilitate

operayansvithriie,aRblisAbgRsARRes Medelsnbvadine iha SHdlan/or
models can also include a plurality of other inputs or controls for adjusting

aRarse8atgHrR Bie ot the pabisT B fiseupradish mRsAtioN AR I Bdhe

depgiiRRAHIR OIS detalRelons T s8Nl uderieceiving Nse CaRBRRBdE o1 810
from a mouse, keyboard, speech input, web site, remote web service, and/or

offidReicdcEibntadhs BghdraisringeBrpREr o aHeri A} foothfyseRehatigrbis case,
ohthy LA HTR A IS8 SeHbEriNIesaitalQD 4 drign £ HIERIRS RBMissociated

interface 400 for presenting personalized results. In this example, the query

isWih g erspapkisiatsepEFakGis BWrthihcing 15 eV siarkaiom g ovrae32 out

persaglize ¢ e sylifShavon A iie fiad gidendd Qo Anslide tid BOaisousgstdQiding a
control a function that combines the standard and gg]rsonal results, ranging

frHA R PEPBRIEAL SIS Slilicp RS SRifins o dexes) Bshos! I posting on the

intgrfaeeaR0 in which results of personal interest are further highlighted by
increasing their point size in proportion to their psim score; color or other
presasiation cugigsauld balusestasieainiplétpeicdes matthat soBiiFIdiRd to

substantjal weight to the psim score could be highlighted within the individual .
R B (A PR SRR G e L BTES LN SoR Lpntion.
algrneniaion e dntiaiace ahhaorsRae (R PGt iepit cantdinatiarbagaiion
au%nenllzﬂ with .increas%d.font size for items of gersoﬁ[sal interest. [3044 Fig.

I‘i ﬂ% cn

ISYAIUHTAAIBR SO b¥ Bt R 1o PSS haTH A HlFe e S e n
60&:clindbif@asacthquiap. Niresulisiaiecoonkider petibad inavetioach feitined

from a query at 610. Simjlarity is co ted at 620 in accordance with the

e G T T s b e e

resldisardlgesthiasdarddhesdifsyltsies and/or results according to personal
characteristics or interests of the user.
[0047] Such personalized information can be sampled from metadata relating to a
plurality of personal information that may be available to a user such as how recently a
document has been created, viewed or modified, time stamp information, information that
has been stored or previously seen, applications used, logs of web site activities (e.g.,
sites or topics of interest), context information such as location information or recent
activity, e-mail activity, calendar activity, personal interactions such as through electronic
communications, demographic information, profile information, similarly situated user
information and so forth. These characteristics can be sampled and derived from the user
models previously described.
[0048] Proceeding to Fig. 11, a Venn diagram 1100 illustrates intersections of
search items that are derived from a standard relevance feedback model. An outer circle

1110 depicts N which represents the total number of documents that can be searched. An
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are reordered at 640 where they are displayed as personalized results at
600. [0045] Figs. 7-9 illustrate the effects of the personalization control
described above. With respect to Fig. 7, an interface 700 is tuned via a
personalization control 710 where the search term "Eton" is employed. A top
result for Eton College is ranked as 13 1/100 at 720. The personalization

Comeplcftiin, mpyvadin the fighbansk aetenhrispnalizad BauS APRRANISearch.

the list. The result which appears in position 32 in the standard results list is

néW EHSHATRID Bieprs sen gt o me B sraisatrshie seig e fesdhidved
slighthyta dhenoRhindis O GBREE AS R ARIEAIIREANE SRBICR RIS documents

case, atop ranking relatiﬁnﬁg to Eton School is generated, wherein Eton

SEHBYInG shamsisatich rh s ushrsaichisabrhecnsiderrd sl s by
PERVIRHATANEIRSMIIOR Ts\WeR Bl fdind Q8 A\bFddidPndhedRars Rl Zaliohe

slider is moved to the far right at 9 10 providing a more personalized ranking

o FESEREIRIRITNBNGES ARSEatonT SShBUPEIFRIAN pOSEREIBIS iRdhe piksRb At ntion, R
[0Q4B]drigmedQuishillHsiaie pa XA HIeHReGEeSEJhal SRV b Brapieyedd %

personalize queries and/or results in accordance with an aspect of the

prLETRiRR EREATT Eigps S EHEWRE i dsserdnsirad RlirsarsisniBedha epbrthat

depicistansaiebineimatiaa Aetiieysd dimensionsiBya vNgadieaned 5% (e.g., the
generating the query, and documents received from such query.

such query. In
aSEBELMICLOGHAAME BrILERTSIERTGhthe Wisn 8F RdisrhiydBedirsesnge Rt the
1936risteansideradinonigyisRasagureniatieseNmade] nasidiipraliyiebinasing the

focus, or modify q%eries and/or results according to personal characteristics

of S AL Rss SISt O SR eeIRalR, B itk @y Being the
sainaled HomeonatatatavRIaing tters piuralityoiResaoRah amatinntpatsented by

mgy he available to a user such as how recently a document has been
creh

o] (V0L PG ARRERSEY OTiHE KSHY S ShIB RSB SHRIPR HFor P RS
begaysjored or PrRVIGUSHISE efuaRPICHIRHStISESEIAES RinMeth et Actiilies score

(e.g., sites gr topics of interest), context |tnformation sufchas location
i AaYiSh ﬂl&'ﬁ‘éﬁgased upon the sum of some subset of the document’s terms, where

term i’s frequency (#f;) in the document is multiplied by a determined weight (w)
indicating the term’s rarity. The scoring function can then be employed to personalize
results. In this case, a BM25 relevance feedback model was employed but it is to be
appreciated that substantially any information retrieval algorithm can be adapted for
personalized queries and/or results modifications in accordance with the present
invention.
Score = 2 tf * w,
(ri+0.5)(N-n-R+r,+0.5)

(ni-r;+0.5)(R-ri+0.5)

[0050] Proceeding to Fig. 12, personalized relevant document information (R) is

w; = log

shown as separate from the collection information (N) in the Venn diagram 1200. In this
case, terms NV’ and #;” are introduced to facilitate the separation, wherein N’ = N + R and

n;’= n; +r; and w;is computed as:
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activity, e-mail activity, calendar activity, personal interactions such as
through electronic communications, demographic information, profile
information, similarly situated user information and so forth. These
characteristics can be sampled and derived from the user models previously
described. [0048] Proceeding to Fig. 11, a Venn diagram | 100 illustrates

intersections of rch itel thg derived from a standard relevance
fe%@%&omw depicts N which represents the total
number o doqﬂﬂneﬂns{)t_lsq(rqam@@earched. An 14 inner circle ni represents

the number of documents having the terms of a given search. An inner circle
RIM5ildsents dbcgnéstethatharperetanadized rlsteandeldsestipacked at 1300, wherein

d%%%’;B@é‘%}?&l%zééY?{%Eﬁéﬂaﬁ%t%ﬁ%sﬁﬁl&ﬁ‘n%rtﬁé’ %E%Bhbt%gyce% MR at 1310. For
repre ent documents ri aving c aracteristics of the eswedl searcth anga are

c@nﬁﬁl@re@@év@imheu@gmlimhmathrwmﬁmSRmdege@mihew@rthgéecgments
e SN e R S o
anelpteihty thdenised ndetebpiresivoigbaes drive dho usiataedinlp aslbitamsatelsd 0 are

Oﬁﬁ%E%rﬁéIsB%ﬁ‘80‘&%?&1’1‘955}8%%9 {89{?8&1@9%‘#&% RUGR4QG @Jg?gc’ﬁ%ﬁ;gries and

both N'and R can also represent a subset of the document space

supsetscfddsumeh s thaithre phialdnoidehasqueryndis meideneadbyete the model

PreSEMG Q&J}hgfgﬂglré/stterms). Additionally, the corpus statistics, N and ni,
can be aegproximated using the result set, with N being the number of

ddReMAknts in tH@M@Q@ﬁ@@EW& rd-béing ehemplgnibenafasaenhémtd heiving
t%g%%ﬁrﬂfﬁ% QINER SETELs Wit RS SERIEIENE h B ety i%'.;gﬁér Eémputer

the document or the result set snippet describing the document. [00
foltbldiner bglgadanediissnatnt Btdkiag ysisatoremhemnakkignand scoréeriobas 1418.

INRD JRRHMGIL PASECHHPRY @%&H %Hfﬁ%‘ﬁ%}ﬁsﬁﬂpﬁﬁﬁﬁ’é,tﬂ&t A9PHMAROA o, the

terms, where term i's frequency (ft) in the document is multiplied by a
devsteninaemgsight (vl thelivasasshe werim $ldhrilhemiecsssinagiiinkdibhcearbe any

then bE RINMEIIPRRIGIDRIZB LR SR SR HAIS GRS M AR RIFNRRS S r
feedback model was employed but it is to be
architectures also can be employed as the processing unit 1414.

[0053] The system bus 1418 can be any of several types of bus structure(s)
including the memory bus or memory controller, a peripheral bus or external bus, and/or
a local bus using any variety of available bus architectures including, but not limited to,
11-bit bus, Industrial Standard Architecture (ISA), Micro-Channel Architecture (MSA),
Extended ISA (EISA), Intelligent Drive Electronics (IDE), VESA Local Bus (VLB),
Peripheral Component Interconnect (PCI), Universal Serial Bus (USB), Advanced
Graphics Port (AGP), Personal Computer Memory Card International Association bus
(PCMCIA), and Small Computer Systems Interface (SCSI).

[0054] The system memory 1416 includes volatile memory 1420 and nonvolatile
memory 1422. The basic input/output system (BIOS), containing the basic routines to
transfer information between elements within the computer 1412, such as during start-up,

is stored in nonvolatile memory 1422. By way of illustration, and not limitation,
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appreciated that substantially any information retrieval algorithm can be
adapted for personalized queries and/or results modifications in accordance
with the present invention. Score =Itf;*w; w; = log (r;+0.5)(N-n; R+r;+0.5) (n;
-r;+0.5)(R-r;+0.5) [0050] Proceeding to Fig. 12, personalized relevant
document information (R) is shown as separate from the collection

InfRHRGHAN (NribEa MentAiRgame fealQnly tRisn6ASER ENMHR AR RABIEROM
ni

introduced to facilitate the separation, wherein N' =N + R an =ni+ri'and

wii&ebrhpetesdrical ypiagiems)pRierRQMLERRON). plectriegfighprasable ROM
TPEPRON O TR0k gy 1§ shawsiiba s sanalized &y siat ohdri@ss memory

arated at 1300, wherein both personalized items and items matchingl_the

se
séBreMlopibiche itidtraréany sache naRopstBcwayH dheiatppcrpdef limitation,

ingINge i HeRInRER ﬁ%ﬁﬁ%@ﬁl@&%%Wﬁ%lh@&ﬂ@ ll(mﬂt?sﬂi%,sﬁ??ﬁ%ﬁt RAM
1320 could include documents relating tc;g)ersonal data (e.q., documents

rdBRAOYD S ivenamid?Ba v &R lelonIsdna (e (BRRiRRRAM),

akARahOearsDINASE @pRIRNAOSURANIKIBIRAN (SItRRIEACHHE e ARGHDbuUS
be aﬁpreciated, gueries and results can be modified with a plurality of terms

o] ending on the model and the query of interest. [0052] With

rqisyssiIce to Fig:diparepam plabyiviQ et dstd A darrdmelasienitetile/non-
various aspects of the inventjon includes a computer 1412. The computer

174 IRRPBRUCH bXRESifY Yt T 4 44 AR niinssnrRin s disk Flerage g

busskdkSra R4Sy siRmdds bid 18R URIeS SV a6V e pQNehisinald iRy, die,
nat limited to, the system memory 1416 to the processing unit 1414. The

DICRRRS HE TR SRRV AR T SFVAH T Gy difst 0 Siokedlasis nisipary card, or
MiGERNGCRRIOT U BN IIIK I1OFREEIF0H can include storage media separately or in

combination with other storage media including, but not limited to, an optical disk drive
such as a compact disk ROM device (CD-ROM), CD recordable drive (CD-R Drive), CD
rewritable drive (CD-RW Drive) or a digital versatile disk ROM drive (DVD-ROM). To
facilitate connection of the disk storage devices 1424 to the system bus 1418, a
removable or non-removable interface is typically used such as interface 1426.

[0056] It is to be appreciated that Fig 14 describes software that acts as an
intermediary between users and the basic computer resources described in suitable
operating environment 1410. Such software includes an operating system 1428.
Operating system 1428, which can be stored on disk storage 1424, acts to control and
allocate resources of the computer system 1412. System applications 1430 take
advantage of the management of resources by operating system 1428 through program
modules 1432 and program data 1434 stored either in system memory 1416 or on disk
storage 1424. It is to be appreciated that the present invention can be implemented with
various operating systems or combinations of operating systems.

[0057] A user enters commands or information into the computer 1412 through

input device(s) 1436. Input devices 1436 include, but are not limited to, a pointing
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architectures also can be employed as the processing unit 1414. [0053] The
system bus 1418 can be any of several types of bus structure(s) including
the memory bus or memory controller, a peripheral bus or external bus,
and/or a local bus using any variety of available bus architectures including,
but not limited to, |1 -bit bus, Industrial Standard Architecture (ISA),

Migracebanal ArchiiciieMiPAly I BIde ddeAdRISA, IRISPRM D bR ick,
Electronics (IDE), VESA Local Bus (VLB), Peripheral Component

IngBreo AR RLPIEY, A el Bre arday sigl spreer digiHividpyeemera,

(AR b RRy20RA GRMRYter MeMAlERIIpiR AR NRSORIRN PHSessing unit
(PCMCIA), and Small Computer Systems Interface (SCSI). [0054] The

systhithRigb eIy sE A Atk S o tilatriEisfopy 120 HURUBRtRETt(S) 1438

Mae1RaY, kRS athst DANERPHMQUIRIEAYSIEHM (B ICAmb SOAIAMINGUMIORSISerial bus
routines to transfer information between elements within the computer 1412,

sUEIRBE ddvinytdsricssl) istbressoronl BiairemBmoRf RABS 2By R dGrice(s)

illystration, admatlinpiiation s BaMelasa e MOpYdiR2 5N IDCosiguRad412,
only memory (ROM), programmable ROM (PROM), electri

Il
prEGr e HERBITHROSR P @M?Pé‘i@&fﬁ%éﬂ%é%%ﬁlﬂ%tmvfégﬁ%W}tBPt adapter

flagh meprenddolatiRmenaiy: 10 RekiIrs Jandoarwees 33408 Monitors,
(RAM;, which acts as external cache memory. By way of illustration and not
li

F> RARFRIE aNTNRS Qe it hiS Wheh T4 &y hehFenidis sRaa! adapters.

(SRé& Wospiy aaspie iRAMM2 (RERI) bsysh sTRUSHRIRAMNERIR A ton BIR SRR d
rate SDRAM (DDR SDRAM), enhanced SDRAM (ESDRAM), Synchlink

DIRRA CIIS RAMY O difBEAR SRR REIREERNTC RIBBY] dsyifiplitaP and the

143daspuinclude S eRoaupbieioRa- (RN ouaRR @e MottHedeNsy¥alAt e L@t rovide
storage media. Fig. 14 illustrates, for example a disk storag}e 1424. Disk
sﬁ&?ﬁb’@ﬁ%ﬂlﬁ‘rﬁ‘ﬁgﬂ’éﬁ"‘BE‘:‘P‘i‘étﬁétsﬁﬁht%%r?g}‘ﬁé&f&‘@ﬂﬁ?é@ Hdnetic disk

diiyessfloppy disk@pver tepre dhirepdaadiive néiw cHive chardamheivgidlagyical
memory card, or memory stick. In addition, disk storage 1424 can include

Sﬁﬂ%@@mga ito Qgﬁgﬁd%gi{ﬁ&ﬂﬂote computers, such as remote computer(s) 1444. The

remote computer(s) 1444 can be a personal computer, a server, a router, a network PC, a
workstation, a microprocessor based appliance, a peer device or other common network
node and the like, and typically includes many or all of the elements described relative to
computer 1412. For purposes of brevity, only a memory storage device 1446 is
illustrated with remote computer(s) 1444. Remote computer(s) 1444 is logically
connected to computer 1412 through a network interface 1448 and then physically
connected via communication connection 1450. Network interface 1448 encompasses
communication networks such as local-area networks (LAN) and wide-area networks
(WAN). LAN technologies include Fiber Distributed Data Interface (FDDI), Copper
Distributed Data Interface (CDDI), Ethernet/IEEE 802.3, Token Ring/IEEE 802.5 and the
like. WAN technologies include, but are not limited to, point-to-point links, circuit
switching networks like Integrated Services Digital Networks (ISDN) and variations

thereon, packet switching networks, and Digital Subscriber Lines (DSL).
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combination with other storage media including, but not limited to, an optical
disk drive such as a compact disk ROM device (CD-ROM), CD recordable
drive (CD-R Drive), CD rewritable drive (CD-RW Drive) or a digital versatile
disk ROM drive (DVD-ROM). To facilitate connection of the disk storage
devices 1424 to the system bus 1418, a removable or non-removable

inmﬁ?}]e is typic@yHeed ke BRI EHRGS feb?brel@ROR] thdhitdMre/software

appreciated that Fig 14 describes software that acts as an intermediary

b&fRlerrddeconnertibesdiecsk mititarsd4ddredebug dfdd. W bilggsmmunication

OR6HAPGANMUFIINGWEHR i BHG i ORWArRYNEMIC SR RRETBHINY BYAIEMso be
1428. Operating system 1428, which can be stored on disk storage 1424,

aCI e FomRtChIbEAte! RehRIFbEY G ofevaEsaeat sy dRuforagetian g
appligationsctA30 1aks iacvaniags @iéh@mgﬁgs&@@bﬁfy[@%%ﬁﬁ%yextemm

operating system 1428 through program modules 1432 and program data

12eshnqlpgiseiticdran Brdems ietitiersgeldrislsriiere grgaodems, gaklggnodems

baRPPRICIARZ AL SreNpigssREINVen g0 Qedimplemented with various
operating systems or combinations of operating systems. [0057] A user

et ommartdé drintdrihemrtinblesk dosipiel 243l sogPyHpgenvironment
deyiee (e 43hcHNRebetvifanhabinedachidt. a1 O 9Y JiBM a8 30 ifcRRIEYIBEE or

17 device such as a mouse, trackball, stylus, touch pad, keyboard,

mRPERAGHE btk Tharis e, 'SR B brdrdearnand ey eiertstagdidistds:
CPIREsscHidithyiARe demers. Websgamares sl dbendkedckhpse ARt Rtbe v er(s)

infut devices connect to the processing unit 1414 through the system bus
1

28%id e Bl censtserhe HAhYaET RSP Safthuit e s rohEsesdh B casses,

setalReRgApaRiR Padsa-eaiEPOdaR RGN iBabSRiRI UG atkSBhations by
Output device(s) 1440 use some, of the same type of %ts as input device(s)

153819¥108 TSI R U8B Yo AR D RN i Plo SRIRTBLRALon between a

CRIMyYIES 1Akl aaeehte DSBPUhARfBEMatiRféiam cambieickédtpRn euUpUt
device 144é) Output adapter 1442 is provided to illlﬁ;%te that there are
SO BUHS DABYREBLY AL TS HORBHET RIBEERETs, B RRR S Khirydes a

otheheuiptdtievieascddQ, thed eauwsa speapl@adantersceilitate communications
between the client(s) 1510 and the server(s) 1530. The client(s) 1510 are operably
connected to one or more client data store(s) 1560 that can be employed to store
information local to the client(s) 1510. Similarly, the server(s) 1530 are operably
connected to one or more server data store(s) 1540 that can be employed to store
information local to the servers 1530.
[0061] What has been described above includes examples of the present
invention. It is, of course, not possible to describe every conceivable combination of
components or methodologies for purposes of describing the present invention, but one of
ordinary skill in the art may recognize that many further combinations and permutations
of the present invention are possible. Accordingly, the present invention is intended to
embrace all such alterations, modifications and variations that fall within the spirit and

scope of the appended claims. Furthermore, to the extent that the term “includes” is used
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The output adapters 1442 include, by way of illustration and not limitation,
video and sound cards that provide a means of connection between the
output device 1440 and the system bus 1418. It should be noted that other
devices and/or systems of devices provide both input and output capabilities
such as remote computer(s) 1444. [0058] Computer 1412 can operate in a
NeWRRKe eI GBI YHINGdFiIAR! FARRESHANRIM R RLIMATR IR Risive in a
computers, such as remote computer(s) 1444. The remote computer(s) 1444
cAMAPRCA PRHEYHAItEE ST ORRBIAS | ASrotRBIES Higws iRtereedyheststigioyed
a pickRRIQGEssoN basethapplignce, a peer device or other common network
node and the like, and typically includes many or all of the elements
described relative to computer 1412. For purposes of brevity, only a memory
storage device 1446 is illustrated with remote computer(s) 1444. Remote
computer(s) 1444 is logically connected to computer 1412 through a network
interface 1448 and then physically connected via communication connection
1450. Network interface 1448 encompasses communication networks such
as local-area networks (LAN) and wide-area networks (WAN). LAN
technologies include Fiber Distributed Data Interface (FDDI), Copper
Distributed Data Interface (CDDI), Ethernet/IEEE 802.3, Token Ring/IEEE
802.5 and the like. WAN technologies include, but are not limited to,
point-to-point links, circuit switching networks like Integrated Services Digital
Networks (ISDN) and variations thereon, packet switching networks, and
Digital Subscriber Lines (DSL). 18 [00591 Communication connection(s)
1450 refers to the hardware/software employed to connect the network
interface 1448 to the bus 1418. While communication connection 1450 is
shown for illustrative clarity inside computer 1412, it can also be external to
computer 1412. The hardware/software necessary for connection to the
network interface 1448 includes, for exemplary purposes only, internal and
external technologies such as, modems including regular telephone grade
modems, cable modems and DSL modems, ISDN adapters, and Ethernet
cards.
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[0060] Fig. 15 is a schematic block diagram of a sample-computing
environment 1500 with which the present invention can interact. The system
1500 includes one or more client(s) 15 10. The client(s) 15 10 can be
hardware and/or software (e.g., threads, processes, computing devices).
The system 1500 also includes one or more server(s) 1530. The server(s)
1530 can also be hardware and/or sofgwyak@\g&: 9., threads, processes,
computing devices). The servers 1530 can house threads to perform
trdNRIbIRARRRIEY employing the present invention, for example. One
possible communication between a client 15 10 and a server 1530 may be in
the form&fs?sﬁﬁﬁaﬂpﬁqiéﬁtl@&@%%ﬂé&@ﬁg PaRsmItiRd ReIwaeNJMAMBFMG,
computer processes. The system 1500 includes a communication framework
1580RRat¥an be employed to facilitate communications between the

client(s) 42stPAbgLING SQEYBIIS dRRdledfinclient(shAS 10 are operably

connected to one or more client data store(s) 1560 that can be employed to

store infoRFHANRHIFSEAN SR UNIHHR PEOTRAISAHINANGI AL &R P8F 8880 are

ORBHFMcROONAGIRH: IoneREPEHEEISEI VR ataRlakelshd @4 Odtltat can be
employed to store information local to the servers 1530. [0061] What has

been de8BABEHASRAANSALLERSThIAdRe AU prdlipplanvBaterich 1eswh

course, not possible to describe every conceivable combination of
components or methodologies for purposes of describing the present

intrentior, SUDSHEA BRIy ST CHTRPAR RSB FeoBAEe S AR SthEsCeTve

cemskjnatontl apckpaevwaiiens of the present invention are possible.
Accordingly, the present invention is intended to embrace all such

alterations, modifications and variations that fall within the spirit and scope of
the apperiles) slaimss draithermeter teothprRitgnt fsbalhetasne tolveesaistics to
used 19 in either the detailed description or the claims, such term is intended

ol 15 1 haHFeaRhr to the term "comprising” as "comprising”

is interpreted when employed as a transitional word in a claim. 20
4. The system of claim 1, the personalization component employs a query
modification processes for an initial input query, modifies or regenerates the query via

the user model to yield personalized results from a search engine.

5. The system of claim 4, the personalization component employs relevance
feedback, wherein a query generates results that leads to a modified query via explicit or

implicit judgments about an initial result set to yield personalized results.
6. The system of claim 1, the personalization component employs results

modification utilizing a user’s input as-is to generate a query to yield results which are

then modified via the user model to generate personalized results.
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CLAIMS What is claimed is: 1. A system that facilitates generating
personalized searches of information, comprising: a user model to determine
characteristics of a user; a personalization component to automatically
modify at least one query component or at least one search result in view of
the user model; and an interface component to receive the query and display

the seargihdesiitn?ofl AGiRYEIER RiFIAITA o/ WINENSRBRISINIRARIL fBARKing or
search engines to receive the query and return the result. 3. The system of

clEHCTORHARY CBEESFiSH§ T Giblat H&E of user statistics to facilitate
updates to the user model. 4. The system of claim 1, the personalization
component employs a query modification processes for an initial input query,

mibdifies dieragisia ke tRetethernodifigidior of FRoHis e iers pergshamssion or

resis Sremid S8 ENeAGIRcPofl RBIKSIEM Of claim 4, the personalization
component employs relevance feedback, wherein a query generates results

that leads to a modified query via explicit or implicit judgments about an

ingtial respil St iV i1e1 PRSQRRY FRES SRBHIS 6h JHBIIRIGNBRPIIAM statiiBeal

personalization compaonent employs results modification utilizing a user's

N R RplrbHaryiuch yaens inseiraty vad GRAGHIRIF SFRairRerhauTRsipgnd

thedisesreoekin g s fsisonalized results. 21 7. The system of claim 6,
the modification of results usually includes re-ranking or selection from a

larger set of results alternatives. 8. The system of claim 6, the modification of

remyllts ingludestan agalamerationasosdmmasizasiapkatll @hmSeet&fry matching

results, 9. The system of claim 1, the personalization component employs a.
stwhich) a user’s interests and content are represented using a smaller set of descriptors.

11. The system of claim 1, the personalization component combines query
modification or results modification, wherein dependencies are introduced among the two

modifications and leveraged.

12.  The system of claim 1, the user model is based in part on a history of computing

context which can be obtained from local, mobile, or remote sources.

13. The system of claim 12, the computing context includes at least one of
applications open, content of the applications, and a detailed history of interactions with

the applications.
14. The system of claim 1, the user model is based in part on an index of content

previously encountered including at least one of documents, web pages, email, Instant

Messages, notes, and calendar appointments.
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similarity match in which users interests and content are represented as

vectors and matched for results modification. 10. The system of claim 9, the
personalization component employs category matching in which a user's
interests and content are represented using a smaller set of descriptors. 11.

The system of claim 1, the personalization component combines query
mpdlificatign gisresuiscmegific@iaRenmhsirINdeReAdeNSIas AFR N IPauGRd

among the two modifications and leveraged. 12. The system of claim 1, the
usdieTRgiRIS dsbing atdarpne HisesAROPCERIYERHEP A e ORIFN O BHer g derived
Ol?ﬁéiﬂﬁé}fmé??abtmﬁmi?s N FaIRtEeMIGes ki TR SppiemAtHaim 12,

the computing context includes at least one of applications open, content of

the applications, and a detailed history of interactions with the applications.

146 The systepahdaihia thenésemadetisshased dnpattianan sidexiabry or log
content previously encountered including at least one of documents, web
PRGBS ERIN FRRARES RIdSsalanoistdata siascARicddP p IR bRy 2 pEgvious
TheagystRIies.claim 1, the user model is based at least in part on client
interactions including at least one of recent or frequent contacts, topics of
interest derived from keywords, relationships in an organizational chart, and
appointnTeRtsystém Ure Iauste M wamdddhe bsrumodsattismhasesnd I8astinor log
part on a history or log of previous web pages or local/remote data sites
viRHRFHHERRIAT S B of PYEVIBTS 284 POR RTINSy, deriemdhay dippine
Claiforhatieh yseiraagehésubasethaideast in part on a history or log of

locations visited by a user over time and monitored by devices that determine
information regarding the user's location. 18. The system of claim 17, the
desgices MnedugetentxiobRiiMasitign agvRysteBli&P 01662 PSR HIMCKteRAEPS)

to determine the user's location. . , )
or an electronic calendar to determine the user’s location.

19. The system of claim 18, the devices generate spatial information that is converted

into textual city names, and zip codes.

20. The system of claim 19, the spatial information is converted into textual city
names, and zip codes for locations where a user has paused or dwelled or incurred a loss

of GPS signal.
21.  The system of claim 20, where the locations that the user has paused or dwelled or
incurred a loss of GPS signal are identified and converted via a database of businesses

and points of interest into textual labels.

22. The system of claim 21, the locations are determined from the time of day or the

day of the week.
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19. The system of claim 18, the devices generate spatial information that is
converted into textual city names, and zip codes. 20. The system of claim
19, the spatial information is converted into textual city names, and zip codes
for locations where a user has paused or dwelled or incurred a loss of GPS
signal. 21. The system of claim 20, where the locations that the user has

pagsed qhdwgrliesh oF dngkied:a R8s Ab&IPR sigeaLaIldenilabANDrofile of user
converted via a database of businesses and points of interest into textual

| TSI Wi §patBF R iiEreaR ik SE #bHS M determined from the
time of day or the day of the week. 23 23. The system of claim 1, the user
model is based at least in part on a profile of user interests which can be

spécified Bxpheiay O phineithBauser aegetdipated ainr astiteradeihisarigeaphic
baseenaitieashéluBat ansamaa aphicaiiierpratien seludingaigasiRinR®tategory.

location, gender, age, background, and job category. 25. The system of claim
1, the user model is based at least in part on at least one of a collaborative

filbgring and ayRashinellear Mina-alear titel28 bA Rl sy Mesinfylaion 2biciie one of a

machine learning algorithm includes at least one of a Bayesian network, a
naﬂ}éa'e%{%g%ﬁl%aggiﬁgﬁ LRATHHSHSFERSE NERHIHB, a neural network and a
Hidden Markov Model. 27. The system of claim 1, the personalization
component provides an adjustment to_ control personalization of results or

qd€ries. DaE W HEMBhEAYBATatE MRhiin FarRAig bty inckuigsat least one of a

INBHHIANEHEsEE ARETROBIOEIMPIENaNiRG DepperanRORIMMaE R hedfh
A client component comprisin%ﬂthe system of claim 1. 30. An information

retFA énilidgrmotiarkgy Medsls for modeling characteristics of a user:

217. The system of claim 1, the personalization component provides an adjustment to

control personalization of results or queries.

28. A computer readable medium having computer readable instructions stored

thereon for implementing the components of claim 1.
29. A client component comprising the system of claim 1.

30.  An information retrieval system, comprising:
means for modeling characteristics of a user;
means for querying and displaying results from a search by the user; and
means for modifying the search results based at least in part on the characteristics

of the user.

31. The system of claim 30, further comprising means for interacting with at least one

search engine.
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means for querying and displaying results from a search by the user; and
means for modifying the search results based at least in part on the
characteristics of the user. 31. The system of claim 30, further comprising
means for interacting with at least one search engine. 24 32. A method that
facilitates information searching at a user interface, comprising: defining a

legst one\Useihnetiat sl AxQmaticaly delRHRINGS ReIINS RIS Pl teieptithe:

a user; automatically refining a query or a result from a query based at least
in part oAsfiBingseleAtbans: use raat’@ifaﬁbawmm&meefﬁ@aa%w%;ﬁ%ers of
reswtds Yigw @fdhe user model before displaying modified results to the
user. 33. The method of claim 32, the user model includes an index of items
a user hAYIOFRataLySHEneS hensael atrsat 5o arsriibagstahlersinpag on the
Pagasmealgngdl appointments, notes, instant messages, and blogs. 34. The
method of claim 33, further comprising tag%ing the items with metadata that

r

includes A eudicaHy frag & SUEEE Uribrasabl Brisstnfdhasncnnpds hefore

thadigapimmadthed efdhe temavkigh can be employed to selectively include
or exclude the items for comparison. 35. The method of claim 33, further

comprising computing a similarity of the result with a user's index to identify

results thalearR@banorelerestike therunsleBichiiRmathHd:0bclaifs3user has
further comprising the following equation to determine similarity:

PRFSYRHRDERF Shriits iy PS it Loash e ATSRGHE Y WHEII-pEFE IS etP KRt rity
ISapiBIMeRayaidstarie®hiatesgst, ipdeashs.term, a similarity of a result is

related to a value placed on a term occurrence (scorer).
34. The method of claim 33, further comprising tagging the items with metadata that
includes at least one of a time of access or creation or modification, a type of the item, an
author of the item which can be employed to selectively include or exclude the items for

comparison.

35.  The method of claim 33, further comprising computing a similarity of the result

with a user’s index to identify results that are of more interest to the user.

36. The method of claim 35, further comprising the following equation to determine
similarity:
Personalized similarity psim = SIGMA (score;)
wherein personalized similarity is summed over all terms of interest, for each

term, a similarity of a result is related to a value placed on a term occurrence (score;).
37. The method of claim 36, where score, = (tf;/ df;))*pdf,, is related to frequency the

term appears in the result (¢f;), inversely related to a number of results in which the term

appears (df;), and related to how many items the term occurs in a user’s index (pdf;).
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37. The method of claim 36, where scorer = (f / df)*pdf, is related to
frequency the term appears in the result (ft), inversely related to a number of
results in which the term appears (df ), and related to how many items the
term occurs in a user's index (pdf ). 25 38. The method of claim 36, the terms
of interest include at least one of terms in a title of a result, terms in a result

sgmmaryherRamiiaT eiansedne s WNmRNY IS AdML WRbIT3E8nSin a
subset of the terms. 39. The method of claim 38, further comprising

ideHRiRARg SEHh LSRRI & WIHOW BB S TOM aeresse esHi Mamaw derms in

reseiiisHepasY; 49udseednatibed pf.claim 35, further comprising combining a
standard similarity of items with a personalized similarity the items. 41. The

method of claim 40, further comprising employing a linear combination of a

ragik of thadigmada anPLisi, RstiEs dstpibifenasmaized variontRita window of
personalized similarity score of each item, 42. The method of claim 36,

fuvipiets CEbFRIAGIIHbIENThE' & Filevarne e BHBREKY algorithm to determine
similarity (scorer). 43. The method of claim 42, the relevance feedback

aI%:;orithm is a BM25 algorithm. 44. A graphical user interface to perform

in

OrmatibherRF1BOd o e B MUt SpRPEIRR SREM iR sl pigailaity of

digalaywRIMPPREHAia aaRsktstikomayeries; and a personalization
component to modify the queries or the results in view of a user model that

determines preferences of the user. 45. The graphical user interface of claim

44, furtheneanapiising aLanimifauriinedhgisauesiapioyihe d esels dont®inasiel of a
a range from standardized searches to personalized . searches. 26 46. The

graphiRbinGSLs st QL BHiTRSYHS It WHRORTPRHSErEHEN 42 personalized
asgafiaigdscore of each item.

42. The method of claim 36, further comprising employing a relevance feedback

algorithm to determine similarity (score;).
43.  The method of claim 42, the relevance feedback algorithm is a BM25 algorithm.

44, A graphical user interface to perform information retrieval, comprising;:
an input component to receive queries;
a display component to show results from queries; and
a personalization component to modify the queries or the results in view of a user

model that determines preferences of the user.
45. The graphical user interface of claim 44, further comprising a control to refine the

queries or the results in terms of a range from standardized searches to personalized

searches.
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with a display having text or color augmentation. 47. A system that facilitates
generating personalized searches of information, comprising: a user model
to determine characteristics of a user; a personalization component
associated with the user model; and a parameter component to control a
corpus of data for the user model. 48. The system of claim 47, the corpus of

daia is relpied JonHSALIRPAIBIMENET WSEK A4S S AOCHMENI a kRS are associated
activities, or user locations. 49. The system of claim 47, the parameter

cOrHBGHEAR aB RIS B ST SH BB of data or determines

weighted differentials in matching procedures for data personalization based
at least in part on type or age. 50. The system of claim 47, the parameter

chrhponéntyVamebas acithies 8sparaimgrarss analiza et R HIEEEOBy

theemgRdnstructions provided by a user interface. 51. The system of claim 50,
the parameters are a function of the nature of a query, a time of day, a day
of week AbiteRAAAL BALE T IHEE AHBRSSH R fl ity sised observations. 27

a personalization component associated with the user model; and

a parameter component to control a corpus of data for the user model.

48. The system of claim 47, the corpus of data is related to user appointments, user

views of documents, user activities, or user locations.
49. The system of claim 47, the parameter component determines subsets for the
corpus of data or determines weighted differentials in matching procedures for data

personalization based at least in part on type or age.

50. The system of claim 47, the parameter components varies one or more parameters

via an optimization process or through instructions provided by a user interface.

51. The system of claim 50, the parameters are a function of the nature of a query, a

time of day, a day of week, contextual-based observations, or activity-based observations.
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