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Radicacion @ SSO7T417 0000081 fFoliesy 78

Fecha ()2 2005-00-01 14:01%8

Sefiores ' Treite : O OWIENTES ) 1 GEGTSTA/ 329 CONAONN
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO Dependmeia: 2520 DIVISIEN IE HEWE CRERCIDER
DIVISION DE NUEVAS CREACIONES

El Sl : Dl

Ref.: Expediente No. 05-077.417
Solictud de Registro para Patente de
Invenddn  SISTEMAS, METODOS E
INTERFACES QUE OFRECEN LA POSIBILIDAD
DE BUSQUEDAS PERSONALIZADAS Y ACCESO
A LA INFORMACION,

Solicitante:  Microsoft Corporation

Darfo Cardenas Navas Identificado como aparece al ple de mi firma, atentamente me dirijo
a ese Despacho adjuntando los sigulentes documentos:

1. Copia auténtica del documento donde consta la ceslén del derecho a la patente
otorgada por los inventores a favor del solidtante debidamente Apostiiiada y con
su correspondiente traduccién oficlal.

2. Copia auténtica del documento de prioridad correspondiente a la patente de los
Estados Unidos No. 10/958.560 de fecha 5 de Octubre de 2004. Tal como consta
en el Bxpediente el recibo ofidal 05-057.970 de fecha 3 de Agosto 2005
correspondiente a la relvindicacién de la prioridad fue presentado junto con la
solicitud de patente radicada ante ese Despacho el dia 5 de Agosto de 2005.

Habiendo dado cumplimlento a los requerimientos de forma establecidos por la Dedslén
486 de la Comunidad Andina, atentamente solicito a ese Despacho proceda con la
publicaciég de }p solicitud de patente en referenda.

c.c. 17.066.629 de Bogotd
t.p. 1.250 C.SJ. L.
Jag/correspa/Microsoft.
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10. Firmado por: Patrick O. Hatchett

"

TRADUCCION OFICIAL

APOSTILLA

(Convencién de La Haya, 5 de octubre de 1961)

. Pais: Estados Unidos de América

El presente documento piiblico ha sido firmado por: Trudle Wallace

actuando en calidad de: Funcionario que Certifica

Lieva el sello / estampilla de: La Oficina de Patentes y Marcas Registradas
de los Estados Unidos/ U.S. Pafent and Trademark Office

CERTIFICADO

En: Washington, D.C.
El: Veintitrés de Mayo de 2005

Por: El Funcionario Asistente de Autenticaclones, Departamento de
Estado de Los Estados Unidos.

Bajo ef numero: 05020210-8

Lleva Sello / Estampilla: Sello del DEPARTAMENTO DE ESTADO DE LOS
ESTADOS UNIDOS DE AMERICA / United States [gpartment of State

tlossle S Soswotnds

Traduetorn Oficlal Jurameniade
Resolueldn No. 835 Minjusticla
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Traduccion Oficlal

LOS ESTADOS UNIDOS DE AMERICA

A TODOS AQUELLOS QUE LES PUEDA INTERESAR

EL DEPARTAMENTO DE COMERCIO DE LOS ESTADOS UNIDOS
LA OFICINA DE PATENTES Y MARCAS REGISTRADAS DE LOS ESTADOS UNIDOS

20 de Mayo de 2008

CON ESTE CERTIFICAMOS QUE EL DOCUMENTO ANEXO ES COPIA
VERDADERA DE LOS REGISTROS Y ANOTACIONES REALIZADOS EN ESTA

@ OFICINA, DEL DOCUMENTO REGISTRADOQ EL 7 DE FEBRERO DE 2005.

Autorizado por el
COMISIONADO DE PATENTES Y MARCAS REGISTRADAS

Firma: TRUDIE WALLACE
Funcionario Autorizado para Certificar

Sello Dorado: DEPARTAMENTO DE COMERCIO

Morthe S Sornoturetts !

Traductara Oflelal Juramentads
Resoluclén No,. 835 Mhjmtich




TRADUCCION FICIAL

TRASPASO DE PATENTE

Versién Electronica v1.1
Versién Impresa en Papel v1.1

TIPO DE SOLICITUD: NUEVO TRASPASO

NATURALEZA DEL ACUERDO: TRASPASO

DATOS DEL CEDENTE

Fecha de Ejecucién

Jaime Brooks Teevan

10/04/2004

Susan T. Dumais

10/04/2004

Eric J. Horvitz

10/04/2004

DATOS DEL CESIONARIO

N mbre: Microsoft Corporation

Direccién: One Microsoft Way

Cludad : Redmond,

Estado/ Pals: WASHINGTON

Cédigo Postal: 98052

NUMERO Total de PROPIEDADES: 1

Tipo de Propledad

Namero de Solicitud: 10858560

DATOS PARA CORRESPONDENCIA

Ndmero de Fax: (216) 6968-8731

Le comrespondencia serd enviada por comso de Estados Unidos cu.

68 infructuoso

Teléfono: 216-8696-8730 & JSeiPoen
Email: cmartin@thepatentattomeys.

Nombre para correspondencia: Himanshu S. Amin '

Direccién Linea 1: 1900 E. 9™ Street
Direccién Linea 2: 24" Floor, National City Cent@

Direccion Linea 4: Cleveland, OHIO 44114
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NOMBRE DEL SOLICITANTE: | Himanshu S. Amin

Total Anexos: 3
Fuente = MSFTP708US-Traspaso #pégina 1.tif
Fuente = MSFTP708US-Traspaso #péagina 2.tif

Fuente = MSFTP708US-Traspaso #pégina 3.tif

OP $40.00 10858580

500019600

PATENTE
_ ROLLO: 015688 CUADRO: 0083
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Traducclén Oficlal
EN OFICINA DE PATENTES Y MARCAS REGISTRADAS DE
LOS ESTADOS UNIDOS
NGmero Serial " 10/958,560
Fecha de Radicacién 5 de Octubre de 2004
inventor Jaime Brooks Tesavan, et al.
Solicitante Microsoft Corporation
Expediente de Abogado No. MSFTP708US
Expediente MS No. MS309147.01

Nombre: SYSTEMS, METHODS, AND INTERFACES FOR PROVIDING PERSONALIZED
SEARCH AND INFORMATION ACCESS / “SISTEMAS, METODOS E INTERFACES QUE
OFRECEN LOANI_’OSIBILIDAD DE BUSQUEDAS PERSONALIZADAS Y ACCESO A LA
INFORMACI

JRASPASO DE PATENTE
P E RIBEN
Cedentes:
Jaime Brooks Teevan
24 Saville Street

Cambridge, Massachusetts 02138

Susan T. Dumais
6114 104th Avenue NE
Kirkland, Washington 68033

Eric J. Horvitz
330 Waverly Way
Kirkland, Washington 98033

Beneficiario de la Patente:

Microsoft Corporation g
Corporation in the State of Washington/Corporaciéni co
Washington
One Microsoft Way
Redmond, WA 88052

Pégina 1 de 3
B PATENTE
ROLLO: 018688 CUADRDO: 0084



. Expadiente de Abogedo No. MSETP706US
Expediente MSNo. M8309147.01
Numero Serial  10/558,560
ACUERDO

CONSIDERANDO QUE EL(LOS) CEDENTE(S) (enunciados anteriorments) son
los creadores de un invento lamado SYSTEMS, METHODS, AND INTERFACES FOR
PROVIDING PERSONALIZED SEARCH AND INFORMATION ACCESS | "SISTEMAS,
METODOS E INTERFACES QUE OFRECEN LA POSIBILIDAD DE BUSQUEDAS
PERSONALIZADAS Y ACCESO A LA INFORMACION" para [o cual:

@ Se radicd una solicitud definitiva de Registro de Patente del invento para
los Estados Unidos, que fue:

B Fue radicada el 5 de Octybre de 2004 y se le asignd en los Estados
Unidos el No. Serial 10/958.580; o radicada simultAneamente con esta.

CONSIDERANDO QUE la empresa Microsoft Corporation (denominada de aqul en
adelante el CESIONARIO), es una corporacidon del Estado de Washington con
sede en One Microsoft Way, Redmond, WA 88052, esta interesada en adquirir en
su totalidad los derechos, titulo e intereses relacionados con este invento y con el
regisiro de patente que se le conceda en los Estados Unidos y en cualquier otro
pals.

POR CONSIGUIENTE, como resultado de esta negociacién por la presente se da
reconocimiento al recibo fruto de esta transaccién. Con la presente el (los)
CEDENTE(S) vende(n), asigna(n) y transfiere(n) al CESIONARIO la totalidad de
ios derechos, titulo e intereses relacionados con este invento, con la solicitud y
con las patentes que se le otorguen a dicho invento en los Edtados Unidos de

l- F'_; . S~

América y en sus posesion territoriales y cualquier otro .

Estados Unidos por lo cual dichas solicitudes extranje }
de Convenciones intemacionales o Tratados, y por cons igu

Péigina 2 de 3

PATENTE
ROLLO: 016658 CUADRO: 0088
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. Expediente de Abogado No. MSFTP700US
Expediente MS No. M§30§147.01
Nimero Serial  10/858.560

las solicitudes de patentss relacionadas con este invento estardn bajo la
responsabilidad y beneficio del CESIONARIO, sus sucesores y cesionarios para
su uso y beneficio y de sus sucesores y cesionarios total y completamente, de la
misma forma como el(los) CEDENTE(S) que tenia(n) esta asignacién y
responsabilidad, la hubiera(n) mantenido y disfrutado si la venta y traspaso no se
hubieran realizado. El(los) CEDENTE(S) por la presente auioriza(n) y solicita(n) al
Comisionado de Patentes y Marcas Registradas que otorgue todas las Patentes
del invento al CESIONARIO. El{los) CEDENTE(S) se compromete(n) a ejecutar
todos los instrumentos y documentos requeridos para diligenciar y procesar las
solicitudes de patente relacionadas con dicho invento para los Estados Unidos y
otros palses, asi como para litigacibn relacionada con dichos registros de
patentes, o con el propésito de proteger el nombre, los derechos de dicho invento
y su patente.

-4 de Octubre de 2004 Firma ilegibl
Fecha Jaime Brooks Teevan

Fecha _ Susan T. Dumais |

_4.de Octubre do 2004 Firma ilegible

Fecha Eric J. Horvitz

RADICADO: 02/07/2005

Pégina 3 de 3

PATENTE
ROLLO: 015886 CUADRO: 0098




CONSTANCIA DE TRADUCCION OFICIAL

Yo, Martha Sofla Sarmiento Solano, identificada con Cédula de Ciudadania No.
41.686.291, de Bogotd, HAGO CONSTAR que el presente documento es version
fiel y completa en idioma Espafiol de los siguientes documentos:

o Apostilla No. 05020210- 5 del 23 de Mayo de 2005 y firnada por Patrick O.
Hatchett, Funcionario Asistente de Autenticaciones del Departamento de
Estado de Los Estados unidos.

o Certificado del Departamento de Comercio de los Estados Unidos firmado por:
TRUDIE WALLACE, Funcionario Autorizado para Certificar, con fecha 20 de
Mayo de 2005.

e Traspaso de Patente identificado con el ROLLO/CUADRO: 0158568/0093.
Numero de Solicitud 10958560

. » Traspaso de Patente y Acuerdo bajo el Expediente de Abogado No.
MSFTP708US, Nadmero de Expediente MS309147.01 y Nimero Serial

10/858,580. Firmado por Jaime Brooks Teevan, Susan T. Dumais y Eric J.
Horvitz.

tlostle S Sorminds S’ "‘i\‘fw g o
Traductora Otlcial Juramentada ¥
Reselnaids Na. 835 Minjusticia



APOSTILLE

(Convention de La Haye du $ octobre 1961)

I' 1. Country: United States of . Amcéi_-ca
. This public docunient | -

2 "has.been signed by Trudie Wallace

| 3. acting in the capacity of Certifying Officer

| ‘4. bears the seal/stamp of  U.S. Patent and Trademark Office

" Certified

'
]

it t . -.' n_-‘ e ¥ d"';f -
. 6. the fwerity:third of May, 2005 -
N

. qoby ¢ 4.;:{:1_: Antlnutica{ioufw UhltedSmtg.s Department of Stite

' 8:No. bsoz'qi_-id'-;fj ' : et

’ - -
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

il May 20, 2008 g
A i
tldh” o, |
B THIS IS TO CERTIFY THAT ANNEXED IS A TRUE COPY FROM THE e
£l  RECORDS OF THIS OFFICE OF A DOCUMENT RECORDED ON

Q] Mebruery 07,2008

By Authority of the
COMMISSIONER OF PATENTS
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PATENT ASSIGNMENT

| NEW ASBIGNMENT

ASSIGNMENT

] Fax Numbaer: (216)696-8731
Correspondence will be sent vis US Mall whan e i altempl is unsuccesski,
i Phone: 218-898-8730

) Emasi: cmarin@thepsteniaitomeys.com

| Correspondant Name: Himanshu 8. Amin

| Addresa Line 1: 1500 E. 6th Strest

24th Fioor, National Cily Center

|

500019600




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Serial Number 10/958,560
Filing Date Ocinber 5, 2004
Inventorship Jalme Brooka Teevan, eial
Applicant Microsoft Corporation
Anmnmm No. MSFTP706US
MS No. MS300147 01

Titk: SYSTEMS, METHODS, AND INTERFACES FOR PROVIDING PERSONALIZED
SEARCH AND INFORMATION ACCESS

PATENT ASSIGNMENT
PARTIES TO THE ASSIGNMENT

Amignor(ak

Jaime Bronks Tesvan

24 Saville Street

Cambridge, Massachuseits 02138

Susam T. Dumals
5114 104th Averme NE
Kirkland, Washington 98033

Eric ). Horvitx
230 Waverly Way
Kirkland, Washington 96033

Amignee:
Micrasalt Corporation
Corporation in the State of Washington re
One Microsoft Way
Redmond, WA
AGREEMENT

WHEREAS, ASSIGNOR(S) (listed above) sre inventor(s) of an Invention entitled
*SYSTEMS, METHODS, AND INTERFACES FOR PROVIDING PERSONALIZED SEARCH AND
INFORMATION ACCESS," for which:

BJ filed on October 3, 2004 end was given US.
concurrently herewith.
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Serial No. /TR0

WHEREAS, Microsoft Corporstion (hereinafter referred to as ASSIGNEE), a corporation
of the State of Washingion having » place of business at One Microsoft Way, Redmond, WA
98052, is desirous of scquiring the entire right, title and Interest in and to the invention and in
and to any letters patent that may be granted therefore in the United States and in any and all
foreign countries;

NOW, THEREFORE, in exchange for good and valusble consideration, the receipt of
which is hereby acknowledged, ASSIGNOR(S) hereby sell, assign and transfer unto ASSIGNEE,
the entire right, title and interest in and 1o sald invention, sald application and any and all
lelters patent which may be granted for sald Invention in the United States of Americs and ils
territorial possessions and in any and all foreign countries, and in any and all divisions, relssues
and continuations thereof, Including the right to file foreign applicaions directly in the name of
ASSIGNEE and to cleim priority rights detiving from ssid United States application to which
nﬂhﬁplwhﬁluqﬁmw"mdhmmmm“mﬁ&
said invention, application and all letters patent an sald invention to be held and enjoyed by
ASSIGNES and §ta successors arul assigns (or thelr wse and benefit and of their successors and
assigra ag fully snd entirely as the same would have been held and enjoyed by ASSIGNOR(S)
had this assignment, transfer and mle not been made. ASSIGNOR(S) hereby suthorize and
request the Commissioner of Patenis and Trademarks o issue all letters gatent on said
invention 1o ASSIGNER. ASSIGNOR(S) sgree to execute all instruments
required for the making and prosecution of applications for Unlted States and
patent on said invention, for litigation regarding sald letters patent, or for ¢
protecting title to sald Invention or letters patent therefore.
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Juirne Brooks Teevan

RECORDED: 02/07/2006

Date
Date
Date
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Traduccién Oficial .

LOS ESTADOS UNIDOS DE AMERICA
A TODOS AQUELLOS QUE LES PUEDA INTERESAR

DEPARTAMENTO DE COMERCIO DE LOS ESTADOS UNIDOS
OFICINA DE PATENTES Y MARCAS REGISTRADAS DE LOS ESTADOS UNIDOS

17 de Mayo de 2008

CON ESTE CERTIFICAMOS QUE EL DOCUMENTO ANEXO ES COPIA
VERDADERA TOMADA DE LOS REGISTROS DE LA OFICINA DE PATENTES Y
MARCAS REGISTRADAS DE LOS ESTADOS UNIDOS DE LOS DOCUMENTOS
DE LA SOLICITUD DE PATENTE ABAJO IDENTIFICADOS, QUE CUMPLIERON

@ LOS REQUISITOS PARA QUE SE LES OTORGARA UNA FECHA DE
RADICACION BAJO EL 35 DEL USC 111.

I_NIIJMERO DE SOLICITUD: 1/858 560
FECHA DE RADICACION: 5 de Octubre de 2004

Autorizado por el
COMISIONADO DE PATENTES Y MARCAS REGISTRADAS

Firma: M. TARVER
Funcionario Autorizado para Certificar

sl DSk

st S, Sormivets 7

Traductors Oficlal Jurameniade
Resslueldn No. 835 Minjmticle Lay
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Advertnoia: Ls infrmaciin en ests formato ss pusde diveigar s piblloc. La informasién de Ia taxjeta de onidito mo deberd ser
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Expediente de Abogado No. MS309147.01/MSFTP708US

SYSTEMS, METHODS, AND INTERFACES FOR PROVIDING
PERSONALIZED SEARCH AND INFORMATION ACCESS/
SISTEMAS, METODOS E INTERFACES QUE OFRECEN LA
POSIBILIDAD DE BUSQUEDAS PERSONALIZADAS Y ACCESO A
LA INFORMACION.

Por

Jaime Brooks Teevan, Susan T. Dumals, y Eric J. Horvitz

CERTIFIC

Con la presente certifico que la solicitud de patents adjunta (junto con cualquier
otro documento anexo mencionado) se esté enviando a través del Servicio Postal
de los Estados Unidos hoy 5§ de Octubre de 2004, en un sobre de “Correo Expreso
al Destinatario® con Sello de Comeo No. EV526575184US dirigido al Commigioner
for Patents, P.O. Box 1450, Alexandria, Virginia 22313-1450

Firmado por:_Firma llegible
Himanshu S. Amin

Copia Suministrada por la USPTO de la Base de datos de Imagen IFW g 05/15/2005




Traducelén Oficlal
SOLICITUD DE PATENTE
DECLARACION Y PODER
EXPEDIENTE DE ABOGADO DE ABOGADO Expedients MS
| Ndmero. MSFTP706US No. M8300147.1

En mi calidad de inventor, por medio del presente documento declarc que:
Mi direccién de residencia/ direccién postal y nacionalidad aparecen consignados
mas abajo en este documento, enseguida de mi nombre;

Afirmo ser el inventor original, primero y Lnico (si hay un solo nombre en la lista) o
uno de los inventores originales y colectivo (si se encuentran varios nombres en la
lista) del asunto que se reivindica y para el cual se solicita la patente del invento

Cuyas especificaciones se presentan con este documento, a menos que esté
indicado o marcado en el paréntesis que se encuentra a continuacién:
( ) Se radicaron el con el nimero de serie para Solicitud de
Patente en Estados Unidos o Sdlicitud Intemacional PCT NGmero .
y fueron modificadas el (si aplica).

Declaro que he revisado y tengo pleno conocimie
especificaciones arriba . mencionadas, incluyendo |I§s _raiyip
modificaciones a las que se hace referencia aiba” S hden
y publicar toda la informacion que se considéfa mejeftAllHpatE-Gtorgar la patente
segun lo que se define en el 37 del Cédigo C “f

Pégine 1 de 43 qortaiaN
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S licitudes Intemnaci nales y/ Peticlén de Prioridad de Extranjeria

Con el presente documento solicito los beneficios de Prioridad de Extranjeria
establecidos en el Tltulo 35 del Cédigo de los Estados Unidos, en su Articulo 119
(United States Code, Section 118) y que se confieren a la(s) solicitud(es) de
Patente(s) a nivel Internacional o a los certificados de inventor(es) que se
relacionan e identifican en la lista a continuacién, como también a las solicitudes
de inscripcién de Patentes Intemacionales o de Certificados de Inventor(es) que
se hayan radicado con anterioridad a la fecha en que se solicita la prioridad:

PAlS SOLICITUD NOMERO | FECHA DE RADICACION | PRIORIDAD SOLICITADA BAJO EL
TITULO 38 DEL ARTICULO 118 DEL US.C.

8l NO

Si__NO

PODER DE REPRESENTACION DE ABOGADO:
En mi calidad de inventor, en el presente documento designo al (los) siguiente(s)
abogado(s) y/o representante(s) asociados con

El Ndmero de Cliente 27195
Para que realicen todas las gestiones relacionadas con esta solicitud ante la
Oficina de Patentes y Marcas Registradas

David Bartley Eppenauer | Martin L Shively Ronald O. Zink Patricia E. Bomes
Reg. No. 35499 Reg. No. 33553 Reg. No. 35744 Reg. No. 37038
Stacy Quan Jeffrey L Ranck | Michael W. Bocianowski John Weresh
Reg. No. 33760 Reg. No. 38580 Reg. No. 26882 Reg. No. 32332
Himanshu 8. Amin Gregory Turocy -

Reg. No. 40,894 Reg. No. 36,952

Enviar Cormespondencia a:

Nombre del contacto: Himanshu 8. Amin

Nombrede lafirma: Amin & Turocy, LLP

Direccién de |a Firma: 1900 E. 9th Street, National
City Center — 24th fioor

Ciudad, Estado, Cddigo Postel: Cleveland, OH 44114
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Traduccién Oficlal
DECLARACION Y PODER
EXPEDIENTE DE ABOGADO DE ABOGADO Expedients MS
Ndmero. MSFTP70US No. M8309147.01

En el presente documento declaro que todas estas afirmaciones las hago bajo mi
pleno conocimiento y son verdaderas, ademas que toda la informaciébn que
suministro es cierta; como también que todas esias aseveraciones las hago
sabiendo que las afirmaciones falsas que se hacen de manera intencional son
consideradas de carécter penal y se castigan con multas o prisidn 0 de ambas
formas, segun lo establecido bajo el Titulo 18 del Cédigo de los Estados Unidos en
su Articulo 1001 y que dicho tipo de afirmaciones falsas ponen en peligro la
validez de la solicitud o cuaiquier patents ctorgada a partir de ellas.

Nombre Completo del Inventor: Cludadano de :
Jaime Brooks Teevan Estados Unidos de América
Direccién Residencia: Cambridge, Massachusetis
Direccién Postal:_____ 24 Saville Street
Cambridge. Magsachusatts 02138
llegible 4 de Octubre de 2004
Firma del Inventor Fecha
Nombre Completo del Inventor: Ciudadano de :
Direccién Residencia:___ Kirkland. YWashington
Direccion Postal: 6114 104th Avenue NE
llegible 4 de Octut P,
Firma del Inventor Fecha
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Nombre Compieto del Inventor: Ciudadano de :
Eric J. Horvitz Estados Unidos de América
Direccién Residencia:____ Kirkiand, Washington
Direccién Postal:_____330 Waverly Way
irklan hin 3
llegible 4 de Octubre ge 2004
Firma del Inventor Fecha
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CONSTANCIA DE TRADUCCION OFICIAL

Yo, Martha Sofla Sarmiento Solano, identificada con Cédula de Ciudadania No.
41.686.291, de Bogotd, HAGO CONSTAR que el presente documento es version
fiel y completa en idioma Espailol de los siguientes documentos:

« Certificado del Departamento de Comercio de los Estados Unidos firmado
por- M. TARVER, Funcionario Autorizado para Certificar, con fecha 17 de
Mayo de 2005. Nimero de Solicitud: 70/958,560 Y fecha de Radicacion: 5
de Octubre de 2004

« Transmision de solicitud de patente de utilidad y Declaracion de Gastos
para el Afio Fiscal 2005, firmadas por Himanshu S. Amin con fecha 5 de
Octubre de 2004.

o Certificacion de Envio por Comeo del 5 de Octubre de 2004 y sello de
correc No. EV5268575164US

e Declaracibn y Poder de Abogado, con Expediente de Abogado No.
MSFTP708US y Expediente MS No. MS309147.01, fiimado por Jaime
Brooks Teevan Susan T. Dumais y Enic J. Horvitz.

Traductora Oflcisl Juramenteds
Resoluclén No. 835 Minjusticia
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OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
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Title: SYSTEMS, METHODS, AND INTERFACES FOR PROVIDING
PERSONALIZED SEARCH AND INFORMATION ACCESS

TECHNICAL FIELD
[0001) The present invention relates generally to computer systems and mare
particularly, the present invention relates to automatically refining and focusing search
queries and/or results in accordance with a personalized user model.

BACKGROUND OF THE INVENTION
[0002} Given the vast popularity of the World Wide Web and the Internet, users
can acquire information relating to almost any topic from a large quantity of 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 containing
information or other material on the Internet that contain specific words or phruses. For

instance, if they want to find information about George Washington, the first president of .

the United States, they can type in “George Washington first pregident”, click on & search
button, and the search engine will return s list of Web pages thet contain information

sbout this fimous president. If a more genaralized soarch wero conducted however, suck

as merely typing in the term “Washingon,” many more results would be rétuimed such as
relating to geogrsphic regions or institutions associated with the sxme namo.

{0003 There are many search engines on the Web. For instince, AllTheWeb,
AskJeoves, Google, HotBot, Lycos, MSN Search, Tooma, Yahoo re 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 & keyword search that is entered via s
the browser. In general, s keyward search will find, to the best ofa pompu
the Web sites that have any information in them related to any kel Wt
are specified. Amcha:sinelitewillhmuboxﬁn' |
button to press to atart the search. Many search engir

|
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keywords to'search effectively. The tips are usually provided to help users mare
narrowly defie search terms in order that extrancous or unrelated information is not
madtnchﬁmthuinﬁ:mnﬁmreﬁevnlpmal. Thus, mamual narrowing of terms
saves users a lot of time by helping to mitigate receiving several thousand sites to sort

+ through when looking for specific information.
0004} One problem with all searching techniques is the requirement of manual
focusing or narrowing of search terms in order to generate desired results in a short
amount of time, Another problem is that search engines operate the same for all users
regandless of different user noeds and circumstances. Thus, if two users enter the same
search query they get the same results, regardless of their intarests, previous search
history, computing context, or environmental context (e.g., location, machine being used,
time of day, day of week). Unfortunately, modern searching procosses are designed for
receiving explicit commands with respect to searches rather than considering these other
personalized factors that could offer insight into the user’s actual or desired information
retrioval gosls.

SUMMARY OF THE INVENTION

[0005] The following presonts a simplified summary of the invention in order to
provide & basic understanding of scme aspects of the invention. This summary is not an *
extensive overvicw of the invention. It is not intended to identify keyfcritical clements of
the invention or to delineate the scope of the invention. Ifs 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 snd methods that enhance
information retrieval methods by employing user models that facilitate personalizing
information searches t0 8 user's characteristics by considering
pertains or is moat relevant to respective users. The modals cary);
traditional search slgorithms to modify search querios and/orTihis
order to automatically focus information retrieval methdd

WA
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more likely to be relovant to the user in view of the user’s personal characteristics.
Various tachniques are provided for personalizing searches via the model by considering
an'mam'lem(q..inﬁm:ﬁmﬂuadmthem'lm),
interests, expertise, and the specific context in which their inforination need (e.g., search
query, computing cvents) arises to itmprove the user’s search experience. This
improvement can be observed by providing users with more focused or filtered searches
for itams of interest, removing unrelated items, and/or re-ranking returned soarch resulis
in terms of personalized preferences of the user. ”

10007) The user modals can be derived from a plurality of sources including rich
indexes that consider past user events, previous client interactions, search or history logs,
user profiles, demographic data, and/or based upon similarities W other users (.8,
collaborative filtering). Also, other techniques such as machine learning cen be spplied
to momitor user behavior over timo to determine and/or refine the user models. The
models can be combined with offline or online search methods (or combinations thereof)
to modify search resulta to produce information retrieval outcomes that are most likely to
be of iiterest to the respective uger. Thua, the user models are employed to differentiate
personalizad searches from generalived scarches in am sutomatic and efficient manner.
[0008] In one specific example, & generalized search muy include the term e *
“weather™ Since the modal can determine that the user is from a particular city (e.g..
from sn e-muail account, ssved documents listing the user*s address, or by explicit or
implicit specification of location), a personalized sesrch-can be automatically created
(eg.. via sutomatic query and/or results modification) that returns weather relatod
inhmnﬁmnhﬁugwﬂnulu'lcmu_ndty. In a mobils situation, the context for the
search may be different and thus the query and or results can be modified accordingly

friend). User intéifiices can be provided that return persor
tuning of the personalized scarch slgorithms from more genel)
spectrum toward more personalized searching.
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[0009) To the accomplishment of the foregoing and related ends, certain
illustrative uspects of the invention are described herein in connection with the following
description and the annoxed drawings. These aspects are indicative of various ways in
which the invention may be practiced, all of which are intended to be covered by the
present invention. Other advantages and novel features of ths invention may become
spparent from the following detailed description of the invention when considered in
conjunction with the drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[o010) Fig. 1 is a schematic block diagram illustrating an information retrieval
architecture in accordance with an aspect of the present invention.
joo11] . 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 diagrem illusirsting 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 axample 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. _
o016} Fig, 15 is a schematic block diagram of a sample-computing environment
19

DETAILED DESCRIPTION OF THE INVENTIQ
[0017] The present invention relates to systems and methods t}
models to personalize generalized queries and/or search results
that is relevant to a respective user. In one aspect, & system ifire
gencrating personalized searches of information. The systenk
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determine characteristica of a user. A personalization component sutomatically modifies
queries and/or search results in view of the user model in order to personalize information
searches for the user. A user intorface component recoives the querios and displays the
search results from one or more local and/or remote search engines, wherein the interface
can be adjusted in & range from more personalized searches to more generalized searches.
[0018) As used in this application, the terms “component,” “service,” “model,”
and “system” are intended to refer to & computer-related eatity, either hardware, a
combinstion of hardware and software, softwere, or software in execution. For example,
a component may be, but is not limited o being, 2 process runuing on & processor, a
processar, an object; an executable, a thread of execution, & program, and/or a computer.
By way of illustration, both an application rumiing on a server and the server can be a
component. One or more components may reside within a process and/or thread of
execution and & componsent may be localized on one computer and/or distributed between
two or more computers, As used herein, the term “inference™ refers generally to the
process of reasoning about or infirring states of the system, eavironment, and/or usar
from a set of observations as captured via events and/or data. Inference can be employed
tn identify a specific context or ackioh, or can generate & probability distribution over
states, for example.

[0019] Referring iniially to Fig, 1, a system 100 illustrates an informaticn
retrieval architecture in accordance with an aspect of the present invention. The system
100 depicts a general diagram for persanaliving sesrch 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 retumed
from a search. A user interface 150 generates the query 130 and regeiv

personalized results based upon a query modification 170 and/or ref

Copy provided by USPTO brom the [F'W image Datubens on 00/WI008_ . .
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personalized results 140. Modified queries and/or results 140 are returned from one or
more local and/or remoto scarch engines 180. A global database 190 of uscr statistics
muy be msintsined to facilitate updates to the user model 120.

[0020] Generally, thore are st least two approaches to adapting search results
based on the user model 120. In one aspect, query modification proceases an initial input
query snd modifies or regenemates the query (via user model) to yield personalized
results. Relevance feedback described below is & two-cycle variation of this process,
wherein & query generates rosults that leads to a modified query (using explicit or implicit
judgments about the initial results set) which yields personalized results that are
pevsonalized to a short-term model based on the query and result set. Longer-term user
modals can also be used in the coutext of relevance feadback. Further, es discussed
shove, query modifications also refer to siterstions made in algorithm(s) employed to
maich the query to documents, In snother aspect, results modification take a user’s input
as-is to generate a query o yield results which are then modified (vin user modal) to
generate personalized results. 1t is noted that modification of results usually includes
some form of re-renking and/or selection from a larger set of altematives, Modification
of results can also include various types of agglomeration and summarization of all or a
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
cmprymmhhg(hwmmem'wndemtmtmmﬂmdmhd
to items using a smaller set of descriptors). The above procosses of query modification or
mlumoliiﬂclﬁmcmheeomhind.dthuindepmdmﬂy.or' an integrated process
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{0023} In enother example, a searcher has previously searched for the term
Porache. A search for Jaguar returns results related to the car meaning of Jaguar as
opposed to an animal or computer game or watch; other results may also be returned but
preference is given to those relating to the car meaning. )

[0024] In enother case, s searcher looks for “Bush™ and most results are sbout the
president. However, this person bas previously read papars by Vannever Bush and
comresponded by email with Susan Bush, thus results maiching thoss items sre given
higher priority. As can be apprecisted, searches can be modified in & plurality of
different manners given data stored and processed by the user model 120 which is
described in more detail balow with respect to Fig. 2.

- [0028] Rnfuﬁnngi;.!.aummodelMi-ilhlu_mdinmdmwithm

aspect of the present invention. The user model 200 is employed to differentiate
personalized searches from generalized searches. One aspect in successful
personalization is to build a mode] of the user that sccurately roflects their interests and is
easy to meintain and adapt to changes reganding long-term and short-torm interests. The
user model can be obtained from & variety of sources, including but not limited to:

1) From a rich history of computing context st 210 which can be obtained from
Mmbdqamhm(ag.qplwﬂommcmﬂofﬁoumhﬂm&
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 sppoiniments, and so forth).

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

4) From a history or log of previous web pages or Ig
mlmnhmofmvmmhmum

implicitly derived mblckuuml monitoring.
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6) From demographic information at 260 (e.g., location, gender, age, background,
job category, «nd so forth).
[0026) From the above examples, it can be apprecisted that the user model 200
can be based on many different sources of information. For instance, the model 200 can
be sourced from & history or log of locations visited by a user over time, as monitored by
devices such as the Global Positioning Syatemn (GPS). When monitoring with a GPS, raw
spetial information can be converted into textual city names, and zip codes. The raw
spatial information can be converted into textual city nares, and zip codes for positions a
user has pavsed or dwelled or incwrred s oss of GPS signal, for example. The locations
that the user has-pansed or dwelled or incurred s loss of GPS signa! can identified and
converted via a database of businesses and points of interest into textual lsbels. Other
factons inchude logging the tme of day or day of week to determine locations and points
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 personslization besed.on type, ags, or
other combinations. For example, a retrieval algorithm could be limited to thiose aspects .
of the user’s carpus that pertain to the query (e.g., documents that contsin tHe quecy !
term). Similarly, email may be analyzed from the previous 1 month, whareas web.
accegses 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. timg
period. The parsmeters can be manipulated automatically to creste subsets (¢.g., via an
wﬁmﬁmmﬁuvﬁumuﬂmwhmwm}w
users can vary one or more of these parameters via a user interfiyce, wherein guch settings
can be a function of the nature of the query, the time of day, day}
[0028] Models.can be derived ﬁu:individu.uorm‘& i
as via collaborative filtering (described below) techniques

G
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. unalysis of similarities among individuals or groups of individuals. Similarity

computations can be based on the content and/or usage of items. It is noted that
modeling infrastructure and associated processing can reside on client, multiple clients,
one or more servers, or combinations of servers and clients.

[0029] At 280, machine leaming techniques can be applied to learn user
characteristics and interesta over time. The leamning models can include substantiaily sny
type of system such as stetistical/msthematical models and processes for modeling users
and determining preferences and interests including the use of Bayesian learning, which
can genorate Bayesian dependency models, such as Bayesian networks, nalve Bayesian
classifiers, snd/or other statistical clasxification methodology, including Suppart 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 approaches can also utilized. For example, rather than s more thorough.
probabilistic spproach, deterministic assumptions can also be employed (e.g., no recent
seerching for X amount of time of a particular web site may imply by rule that user is no
longer interested in the respective information). Thun, in addition to reasoning under
uncertainty, logical decisions can also be made regarding the status, location, context, .
interests, focus, and 8o forth of the users. - )
[0030] The leaming 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
mcninchdevuioudnhleqnidﬁmmponmﬂutmﬂorlhgun_'m
dats (e.g., cell phone, acoustical activity recorded by microphone, Global Positioning -
Systemn (GPS), electronic calendar, mmumgeqmmdﬂkbpmmy.

aite interaction and so forth), Itunatﬂlthltthelymmlm mbe i
substantislly eny manner that supports personalized query and regits p:
example, the system could be implemented as a server, a seryorfsith
spplication(s), or more generalized to include 8 web FEViGE GG
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application(s) that interact with search fimctions such as the user interface 150 and scarch
engines 180.

[0031] Befbn proceeding, collaborative filter tochniques applied at 270 of the
user model 200 are described in more detsil. Theso techniquos can inchude employment
of collaborative filters to analyze data and determine profiles for the user. Collaborative
filtering systems generally use a centralized detabase about user preferences to predict
additiona! topics users may desire. In accordance with the present invention,
collaborative filtering is applied with the user model 200 to process previous uaer
sctivities from a group of users that may indicate preferences for s given user that predict
likely or posaible profiles for new users of a system. Several algorithms including
techniques based on correlation coofficients, vector-based similarity calculations, and
statistica] Bayesian methods can be employed.

[0032] Fig. 3 illustrates an information retrieval methodology 300 in accordance

@ the present invention. While, for purposes of simplicity of explanation, the methodology

is shown and described a8 a series of acts, it is to be understood and appreciated that the

present invention is not limited by the order of acts, as some acts may, in accordance with
the present invention, occur in different orders and/or concurrently with other acts from
that shown and described herein. For example, those akilled in the art will undernstand
and appreciate that a methodology could alternatively be representod s a series of - * **
intervelated states ot events, such as in a state diagram, Moreover, siot all illustrited acts
may be required to implement a methodology in accordance with the present invention.

[0033) Explicit or implicitly harvested information about & usar's interests can be

mphyﬂhnvﬁdyofmndhnqmqeﬁﬁcmm.whuﬁnwem

of algorithms can be applied. Many of the algarithms conzider a user’s personal content
mﬂmmnhamﬂwqmmﬁmmﬂhmm-mchmnmm

@ consider measures or proxies for measures of the statistical relationsifpe
[0034) The process 300 depicts two basic paths that czn be ts ‘
noted above a combination of query-based modifications or resultF SR TN

10
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can be applied for personalizing retrioved information. At 310, one or more user models
are determined s previously described above with respect to Fig. 2. At 320, a user query
is modified in view of the model detormined at 310. This can include automatically
refining or narrowing the query to termas that are related to interests of the user as
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 sre 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 sf 350. The returned results are then
modified at 360 in view of the user model. This can include filtering or reordering results
based upon the likelihood that some results are more in line with the user’s proferences
for desired search information. At 370, the modified results are presentad to the user via-
& user interface display.

[0036) The following discussion describes ons particular example of a
Personalized Search system that has been prototypéd. Then user model cmi include an
index of all the itoms a user has previously seen, including email, documents, web pages,
calendar sppointments, notes, calendar sppointments, instant messages, blogs, and 80 _
forth. Items are tagged with matadata (e.g., time of accems/creation/modifioation; type
of item, suthor of item, efc.), which can be used to selectively include/exclude items for
developing the user model. In this case, the user model resides on a client machins,
wherein the user model is accessed from data storage within the client machine upon
utilization of a search engine.

[0037] Since the user mode! typicaily rums on the client’s maching, 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 spproximated by using the el e

[0038] A Query is directed to a Search Engine (internet or intrat :
are returned. The results are modified via the User Model. Modific
client machine, For each result, computs the similarity of the itee}g wi

11
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to identify resulty that are of more interest to the user. There are several ways to perform
such mstching such as:

Personalized similarity equation psims Y (¢F /df)- pdfi

_ rowm_of _iot o
[0039] Pumnhndmlmtyunmdmdlumwfm For exch
um.ﬂ:enmﬂmlyofhmﬂtumlndmhuwoﬁmﬁemmmﬂumh(m
inversely related to the number of documents in the corpors being searched in which the
mw(mmdnwhhuwmydocmuthﬂammmthems

" index (pdf). Terms of intersst can inclue, terms in the il of the result, terma i the
result summary, tnm:mmq;t-ﬂadmultnmuy tntmlmthaﬁlllwebplge,cr
some subaet of these terma. Thembrofdoemﬂlmhmmmmm
mmhmmmlﬁmgﬂumbuofdmmumthemﬂtmmmm
mmmmmmwmmwimmmu
mhunnppudummmm
[0040] . Ommplﬂnmndmﬁnmmﬂmamndowofmm&m
uchqucytummlhentloarmhnmny Generally, nllmmnnﬂnmh
mﬂmdwwmmwbmmlmmlmdmhntymhmh
result Thomndudumlultyofmhm“ﬂ:mwmbmdmﬂ:tbnmmhud
similarity for each item. Oumlmhhmﬂnpbyulmmeomhmllmnofﬂwmk
ofﬁanhnmhmgﬂmdhﬂlmﬁnmﬂmdmmofhpﬁnmofmh
item. Othnmplunﬂmnmmludembmm;mhﬁomﬂumgmlmdmlhnd
hlu.urlcoruﬂmntheongmlmdpmnhndhsu
|oo41| ' Rnﬁmngnowtol'np.#S nmpleunmtuﬁeufnrplmlhnd
mhummumudmlcmdmumﬂimupwtofmmm Itmnoted
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provides a display having one or more display objects (not shown) including such aspects
as configurable icons, buitons, sliders, input boxes, selection options, menus, tabs and so
forth having multiple configurable dimensions, shapes, colors, text, data and sounds to
facilitate operations with the applications and/or models. In addition, the GUI and/or
models can also include a plurslity of other inputs or controls for adjusting and
configuring one or more aspects of the present invention and as will be described in more
detail below. This can include receiving user commands from a mouse, keyboard, speech
input, web site, remote web service, and/or other device such as a camera or video input
to affect or modify operations of the GUI and/or models described herein.

[0042] Fig. 4 illustrates an interface 400 for presenting personalized results. In
this example, the query is “Bush.” Standard search rosults are shown on the left side at
410, and the personalized results shown on the right side at 400. A slider 430 is used o
control & function that combines the standard and personal results, ranging from no
parsonalization to full personalization.

[0043} Fig. 5 shown an interface 500 in which results of personal interest are
further highlighted by increasing their point size in proportion to their psim score; 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 sugmentation. 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 in computed at 620 in accordance with the user model and the
returned results. At 630, personalized and standard results are combinel

aro reordered at 640 where they are displayed as personalized results st §
[0045] Figs. 7-9 illustrate the effects of the personalizatign il
sbave. With respect to Fig. 7, an interfice 700 is tuned via a pefronghasfilin iiitre
where the search term “Eton” is employed. A top result for Dll&R

13
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1/100 at 720. The personalization control 710 is moved to the right and some
personalized results appear in the list The result which appears in position 32 in the
standard results list is now shown in position 4. At Fig. 8, a personalization control 810
is moved slightly to the right indicating more personalization for the search. In this case,
2 top ranking relsting to Eton School is generated, wherein Eton School is associated
with a personal relative of the user. . In this case, the previous rank from Fig, 7 was 32 out
of 100. At Fig. 9, the persoralization slider is moved to the far right at 910 providing a
more personalized ranking of results relating to an Eaton School Uniform poating on the
curont date.

[o04s] - Figa. 10-13 illustrate an example process that can be empléyed o
pervonalize queries and/or results in accordance with an aspect of the preseat invention.
Fig. 10 shows axes at reference numerals 1000-1020 that depict standard information
retrieval dimensions irivolving a query, & user generating the query, and documents
received from such query. In accordince with the present invention, s fourth'or
personalized dimension 1030 is congidered which is baied upon & user model to
additionally refine, focus, or modify queries and/or results according to personal
characteristics of interests of the user. e
[0047] Such personalized information can be sampled from metadifin reliting to &
phrality of personal information that may be available to a usar such ss how récently &

has béen stored ar previously seen, applications used, logs of wob 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
information and so forth. These characteristics can be ssmpled and deri
[0048] Proceeding to Fig. 11, a Venn diagram 1100 ilhuyteiSy ikl
search jtems that are desived from a stendard relevance fecdbadk i
modcpicmv'whichmpmumwmbeofdoemu
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inner circle n; represents the number of documents having the terms of a given search.
An imner circle R represents documents that are related to relevance feedback
determinations, wherein the subsection or overlap between »; and R represent docurments
7: having characteristics of the desired search and are considered relevant by the
algorithm. Generally, R is determined from users providing judgments of varying
degrees of relevance (e.g., user assigning scores). According to the present invention, R
is determined automatically by analyzing the user model previously described to
determine relovant areas of interest to the user. Instead of representing the entire
document space, both N and R can also represent a subset of the document space {e.g., the
subset of documents tht are relevant to the query, as indicated by the presence of the
query terms). Additionally, the corpus statistics, N and »,, can be approximated using thé
result set, with N being the number of documents in the result set, and n; being the
number of documents having the terms of a given search, with documents represented by
the full text of the document ar the result set snippet desctibing the document. '
[0045) The following equations illustrate a Scoring function that assigns a score
hnﬁmdocmﬂbudmﬁemofmmbﬁofhm'lmm
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 casc, 8 BM25 relevance feedback model was employed but it is to be
approciated 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
w, = log (r+0.5XN-nR+r+0.5)
(nrr*+0.5)R-r+0.5)

[0050] Proceeding to Fig. .

case, terms N' and n;” are introduced to facilitate the separation, whereff W2
a/=n; + r;" and w, is computed as:

15
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(r+0.5)(N'-n;-R+1,+0.5)
(ny- 1,+0.5)(R-1;+0.5)

(00s1] Fig. 13 shows the personslized cluster of data separated st 1300, wherein
both personalized items and items matching the scarch topic are illustrated at 1310. For
mhmlelﬂﬂemﬂdmhdnﬂduummamhngmthewﬁ,mm
quSZOwﬂdmhdedocmmmumﬂdﬂl(ﬁs--dqcmm
related to a derived interest in sutorobiles from the user model), and items at 1310 are
those personal documenty relsting to the scarch tarm. As can be spprecisted, queries and
. results can be modified with  plurality of terms or conditions deperiding on the model
and the query of interest.

[0052] -  With reference to Fig.14, an exemplary environment 1410 for
implementing various aspects of the invention includes a compittér 1412, The computer
1412 includes a processing unit 1414, a system memory 1416, and a system bui 1418,
The system bus 1418 couples system components incluiding, but not limited to, the
system memory 1416 to the processing unit 1414. The processing unit 1414 can be any
ofmiouuvnihble'pmeuim Dual microprocessors and other multiprocessor
mhmuuhomhﬂnployduhmmMM.

[00S3] mmbullﬂsunbemyofma:ltypuofbum-(l)
including the memory bus or memory controller, a peripheral bus or external bits, end/or
lhcdwsmmymaydmhhhbmmmmmhﬂm;bmmthmbdb.
11-bit bus, Industrial Standard Architecture (ISA), M:m-Chmalmhm:n(MSA),
Exmmm).mmnnww(mn).vmmnum).
WWWMUWMBW(USB Advineed
anhqu(AGP).PumﬂCmHMmnddlntunnwnﬂ cinti
ecmm).mwampmsmm(scsn
[00S4) Tt system memory 1416 includes volatile memd

memary 1422. The basic input/output system (BIOS), conf

16

o



MS309147.01/ MSFTP706US

nonvolatile memory 1422 can include read only memory (ROM), programmsable ROM
(PROM), electrically programmable ROM (EPROM), electrically erasable ROM
(EEPROM), or flash memory. Volatile memory 1420 includes random access memory
(RAM), which acts a8 external cache memocy. By way of illustretion and not limitation,
RAM iy available in many forms such as synchronous RAM (SRAM), dynamic RAM
{DRAM), aynchronous DRAM (SDRAM), double data rate SDRAM (DDR SDRAM),
enhanced SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus
RAM (DRRAM).

{o0ss) Computer 1412 algo includes removable/non-removable, volatile/non-
volatile computer storage media. Fig. 14 illustrates, for example a disk storage 1424,
Disk storage 1424 includes, but is not limited to, devices like & magnetic disk drive,
ﬂq:pydinkd:ivo.tqndﬁvg!udﬁmzfpdﬂve,ls-lwtivqﬂnhmmywd,w
memory stick. In addition, disk storage 1424 can include storage media separstely or in
combination with other storage media including, but not limited to, an optical disk drive
such as s compact disk ROM device (CD-ROM), CD recordable drive (CD-R Drive), CD
rewritable drive (CD-RW Drive) or a digital versstile disk ROM drive (DVD-ROM). To
facilitate connection of the disk storage devices 1424 to the system bus 1418, &
movubhmnm—movabhin&ﬁeehtypied]yundmchuhﬁuﬁulm.

[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.
Qperating system 1428, which can be stored on disk storage 1424, acts to control and
allocate resources of the computer system 1412. System spplications 1430 take
dvmpofhm'ofmumbyopuﬁngmlmwmm

.4
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devioe such as & mouse, trackball, stytus, touch pad, keyboard, microphone, joystick,
game pad, satellite dish, scanner, TV tuner card, digital camera, digital video camern,
web camera, and the like. These and other input devices connect to the processing unit
1414 through the system bus 1418 vig interface port(s) 1438. Interface port(s) 1438
include, for example, & sexial port, & parsllel port, # game port, and a universal serial bus
(USB). Qutput device(s) 1440 use some of the ssme type of ports as input device(s)
1436. Thus, for example, a UJSB port may be used to provide input to computer 1412,
and to output information from cotnputer 1412 to en output device 1440, Output adapter
thmﬁMbﬂWMMnmmdﬁmlmmm
speakem, and printers, among other autput devices 1440, that require special adapters.
The output adagters 1442 inchids, 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 cutput capabilities such as remote computer(s) 1444,

[ooss] Computer 1412 can operste in a networked environment using logical
connections to one or more remote computess, such as remote computer(s) 1444. The
vemote computer(s) 1444 can be a personal compater, a server, & router, a network PC, a
MIWMmﬁmumdﬁucme"
node and the liks, and typically includes many or all of the elements described relative to
computer 1412, For purposes of brevity, only s memary storage device 1446 is
illustrated with remote computer(s) 1444. Remots computer(s) 1444 is logically
connected to computer 1412 through & network interface 1448 and then physically
connacted viz communication connection 1450. Network interfaco 1448 encompasses
communication networks such as local-arca networks (LAN) and wide-area notworks
(WAN). LAN technologies include Fiber Distributed Data Intesface
Distributed Data Interface (CDDI), Ethernet/TERE 802.3, Token Ri

18
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[0059] 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/sofiware necessary for connection to the
network interface 1448 includes, for exemplary purposes only, internal and external
technologies such as, modems including regulsr telephone grade modems, cable modems
and DSL modems, ISDN adspters, and Ethernet cards.

[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) 1510. The client(s) 1510 can be hardware end/or software (¢.g., threads,
processes, computing devices). The system 1500 also includes one or more server(s)
1530. The sexrver(s) 1530 can also be hardware and/or software (s.g., threads, proceases,
computing devices). The servers 1530 can house threads to perform transformations by
employing the present invention, for example. One possible communication between a
clicnt 1510 and a server 1530 may be in the form of a data packet adapted to be
tranamitted between two or more computer processes. The system 1500 includes o
communication framework 1550 that can be employed to facilitate communications
between the client(s) 1510 &nd the server(s) 1530. The client(s) 1510 are opersbly
mﬂmmwmcﬁmdﬁmﬂs)lswﬂ:nmbombydhm
information local to the client(s) 1510. Similarly, the server(s) 1530 are operably
emﬂed'mmeummdmmm)lm&ntmbemploydhm
information local to the servers 1530.

[0061] Whnhubemdmnbdlbuumlwumlaofthupmmt
invention. It is, of courss, not possible to describe every conceivable com ,.
emammdobguﬁ:rpmmofdacﬁbmgthom'

oflhepcumtmvmhmmpom‘ble Aeeordm;ly.tlmpruent' ‘_7-';3.‘“‘.
scope of the sppended claims, Furthermore, to the extent that

19
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manner similar to the term “comprising” as “comprising” is interpreted when employed
as & trensitional word in a claim.
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What is claimed is:

L A system that ficilitates generating personalized searches of information,
m"in'.

» user model to determine characteristios of « user;

a personalization component to sutomatically modify at least one query
component or at least one search result in view of the user model; end

an interface component to receive the query and display the search result. -

2, The system of claim 1, further comprising one or more search engines to receive
the query and return the result. )

3 The system of claim 1, further comprising & global database of user statistics to
facilitate updates to the nser model.

4 The system of claim 1, the personalization component employs a query
modification processes for an initial input query, modifies or regencrates the query vin '
the user model to yield personalized results from a search engine.

5. mMEmofeHmﬂmNmﬁzﬁmmpmmplpyl'w
feedback, wherein a query generates results that leads to a modified query via explicit or
implicit judgments shout an initial result set to yield personalized results.

6. The system of claim 1, the personalization component empic
modification utilizing & user’s input as-is to generats a query to yiold riguly
then modified via the usor model to generate personalized

a1
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7. The system of claim 6, the modification of results usually inchudes re-ranking or
selection from a larger set of resuits alternatives.

8. The system of claim 6, the modification of results includes an agglomeration or
summarization of all or a subset of results.

9. The system of claim 1, the personalization component employs a statistical
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 componeut employs category matching
in which a user’s interests and content are represented using a smaller set of descriptars.

11.  Ths system of claim 1, the parsonalizstion component combines query
modification or results modification, wherein dependencies are introduced among the two
modifications and loveraged.

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

14.  The system of claim 1, the user model is based in part on an index
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15. The systom of claim 1, the user model is based at léast in part on client
interactions inicludinig at least ane of recent ar frequent contacts, topics of interest derived
from keywords, relationships in an organizational chart, and appointments.

16.  The system of claim 1, the user model is based st least ih part on a history or log
of previous web pages or local/remote dat sites visited including a history of previous

17.  The system of claim 1, the user model is based at least in part on a history or log
of locations visited by a user over time and monitored by devices that determine
informati diria the user’s locati

18. ' The system of clasim 17, the devices include nGlédeoﬁﬁoningSynﬁn(GPS)
or an electronic calendar to detormine the user’s location.

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

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 dital
snd points of interést into textual labels.

22.  The system of claim 21, the locations are determiried M-IV 6
dayofthewoek:




MS309147.01/MSFTP706US

23.  The system of claim 1, the user model is based at loast in part on a profile of user
interests which can be specified explicitly or implicitly

24.  The system of claim 1, the user model is based at least in pact on demographic

_ information inchuding at least one of locafion, gender, age, background, and job category.

25.  The system of claim 1, the user model is based at loast in part on at least one of 2
collaborstive filtering and a machine leaming algorithm.

26.  The system of claim 2§, the machine learning algorithm includes at least one of a
Bayesian network, a nalve Bayesian classifier, a Support Vector Machine, a neural
network and a Hidden Markov Model. :

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

control pexsonalization of results or querics.

28. A computer readable medium having computer readsble instructions stored
thereon for implementing the components of claim 1.

29. A client component comprising the system of claim 1.

30. An information retricval system, comprising:
means for modeling chamcteristics of a user;
means for querying and displaying results from a scarch by tiip \ase
means for modifying the search resuits based at least in part orithe.chas

of the user. . :

31. The systam of claim 30, further comprising means for
search engine.
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32. A meothod that facilitates information searching at & user interface, comprising:

defining a least one user model that automatically deterrnines parameters of:
interest for a user;

sutomatically refining a query or a result from a query based at least in part on the
user model; and

automatically formatting the query or the result in view of the user mode! before
displaying modified results to the user.

33. The method of claim 32, the user model includes an index of items 2 user has
previously seen, including at least one of emasil, documents, web pages, calendar
sppointments, notes, ingtant messages, and blogs.

34.  The method of claim 33, further comprising tagging the items with metadata that
includes at least one of & time of sccess or creation or modification, a type of the item, an
suthor 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
wilhluu‘lhﬂumid-nifymlhﬂ:nmofmmhnuutbhm.
36.  The method of claim 35, further comprising the following equation to determine
similarity; y }
Personalized similarity psim = SIGMA (score)
wherein persanalized similarity is summed over all terg
term, a similarity of a result is related to a value placed on a teinio

.
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38. The method of claim 36, the terms of interest include at least one of terms in a

title of a rewult, terma in a result summary, terms in an extended result summary, terms in
a full web pags, a subset of the terms.

39. The method of claim 38, further comprising identifying terrns within a window of
words from each query term in a title or result summary.

40. The method of claim 33, 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 2
rank of the iterns in an original resulty list with a normalized version of a personalized
simnilarity score of each item.

42. The method of claim 36, fizther comprising employing a relevance feedback
algorithm to determine similarity (score,).

.
-

43. - The method of claim 42, the relevance feedback algorithm is 8 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
model that dotermines preferences of the user.

45.  Tho graphical user interfuce of claim 44, further comprising’
queries or the results in terms of s range from standardi
searches.

pﬁ
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46. The graphical user interfiace of claim 45, the personalized searches are associated
with a display having text or color sugmentation.

47. A systom that fucilitates generating personalized searches of information,
2 wser model to detormine charucteristics 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 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 aystem of claim 47, the parameter componeuts varies one or more parameters . -
via an optimization process or through instructions provided by a user interface:~ B

5L 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 cbservations, or activity-based observations,
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ABSTRACT

_Tho 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 respective user characteristica. A system is provided that facilitates
generuating personalized searches of information. The system inclndes a user model to
determine characteristica of a user. The user model may be assembled automatically via
an analysis of a user’s content, activities, and overall context. A personalization
component automatically modifies queries and/or search results in view of the user model
in order to personalize information searches for the user. A user interface receives the
queries and displaya the search results from one or'more local and/or remote search
engines, wherein the interface can be adjusted in & range from more personalized
searches to more genernlized searches.
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