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(57) ABSTRACT 

A computer-implemented method associates a plurality of 
groups With a user. Each group may have at least one pro?le. 
The method also includes receiving a search query from the 
user and identifying information items associated With the 
search query. The method computes adjusted scores for the 
information items based on the groups’ pro?les, and ranks 
the information items accordingly before providing the 
ranked information items to the user. Altemately, a com 
puter-implemented method associates a group having a 
plurality of pro?les With a user. The method also includes 
receiving a search query from the user and identifying 
information items associated With the search query. The 
method computes adjusted scores for the information items 
based on the group’s pro?les, and ranks the information 
items accordingly before providing the ranked information 
items to the user. 
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GROUP CUSTOMIZED SEARCH 

RELATED APPLICATIONS 

[0001] This application is a Continuation in Part of US. 
Patent Application Ser. No. 11/394,620, ?led Mar. 30, 2006, 
entitled “Website Flavored Search,” Which is hereby incor 
porated by reference. 

[0002] This application is related to US. patent applica 
tion Ser. No. 10/890,854, ?led Jul. 13, 2004, entitled “Per 
sonaliZation of Placed Content Ordering in Search Results,” 
Which is hereby incorporated by reference. 

FIELD OF THE INVENTION 

[0003] The present invention relates generally to the ?eld 
of a search engine in a computer netWork system, in par 
ticular to a system and method of customiZing rankings of 
search results in response to search queries submitted by 
members of one or more user groups. 

BACKGROUND OF THE INVENTION 

[0004] Search engines are poWerful tools for locating and 
retrieving documents from the Internet (or an intranet). 
Traditionally, the search results produced by a search engine 
are independent of the user Who issued the search query. For 
example, the search engine generates the same search result 
for the search query “apple” irrespective of Whether the 
search query is from users interested in Apple® computers 
or the fruit malus domestica. Clearly the search results 
returned for the search query “apple” are likely to include 
some results of little interest to these respective groups of 
users. 

[0005] In vieW of the aforementioned, it Would be desir 
able to have a search engine that can customiZe its search 
results so as to highlight information items in the search 
results that are most likely to be of interest to the users Who 
submit the search queries. Further, it Would be desirable for 
such a system to operate Without explicit input from a user 
With regard to the user’s personal preferences and interests, 
and for the system to protect the privacy interests of its users. 

SUMMARY 

[0006] In some embodiments, a computer-implemented 
method associates a plurality of groups With a user. Each 
group may have at least one pro?le. The method also 
includes receiving a search query from the user and identi 
fying information items associated With the search query. 
The method computes adjusted scores for the information 
items based on the groups’ pro?les, and ranks the informa 
tion items accordingly before providing the ranked infor 
mation items to the user. 

[0007] In some embodiments, a computer-implemented 
method associates a group having a plurality of pro?les With 
a user. The method also includes receiving a search query 
from the user and identifying information items associated 
With the search query. The method computes adjusted scores 
for the information items based on the group’s pro?les, and 
ranks the information items accordingly before providing 
the ranked information items to the user. 

[0008] Some embodiments may be implemented on either 
the client side or the server side of a client-server netWork 
environment. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The aforementioned features and advantages of the 
invention as Well as additional features and advantages 
thereof Will be more clearly understood hereinafter as a 
result of a detailed description of preferred embodiments 
When taken in conjunction With the draWings. 

[0010] FIG. 1 is a block diagram of an exemplary distrib 
uted system that includes a plurality of groups and clients 
requesting information from an information server in accor 
dance With some embodiments. 

[0011] FIG. 2 is a How diagram of a process for generating 
a group pro?le using search queries, search results and user 
activities. 

[0012] FIG. 3 is a block diagram ofa process for updating 
a group pro?le by merging an incremental group pro?le into 
the group pro?le. 

[0013] FIG. 4 is a prophetic example of a curve charac 
teriZing the popularity distribution of search queries. 

[0014] FIG. 5A is a block diagram illustrating hoW a 
Website group may be associated With multiple pro?les in 
accordance With some embodiments. 

[0015] FIG. 5B is a block diagram illustrating hoW an 
internet address group may be associated With multiple 
pro?les in accordance With some embodiments. 

[0016] FIG. 5C is a block diagram illustrating hoW a group 
may be associated With multiple pro?les in accordance With 
some embodiments. 

[0017] FIG. 6A is a block diagram of an exemplary 
category map that may be used for generating category 
based group pro?les in accordance With some embodiments. 

[0018] FIG. 6B is a block diagram of an exemplary data 
structure that may be used for storing category-based group 
pro?les in accordance With some embodiments of the 
present invention. 

[0019] FIG. 6C is a block diagram “snapshot” of an 
exemplary data structure that may be used for storing groups 
and pro?les associated With a user at a particular point in 
time in accordance With some embodiments. 

[0020] FIG. 7 is a block diagram of an exemplary data 
structure that may be used for storing term-based group 
pro?les in accordance With some embodiments. 

[0021] FIG. 8 is a block diagram of an exemplary data 
structure that may be used for storing link-based group 
pro?les in accordance With some embodiments. 

[0022] FIG. 9 is a How diagram of a process for generating 
group-dependent search results using group pro?les in 
accordance With some embodiments. 

[0023] FIG. 10 is a block diagram of exemplary data 
structures that may be used for storing category-based, 
term-based, and link-based boost factors for documents in 
the search results in accordance With some embodiments. 

[0024] FIG. 11 is a How diagram of another process for 
generating group-dependent search results using group pro 
?les in accordance With some embodiments. 

[0025] FIG. 12 is a block diagram of an exemplary infor 
mation server in accordance With some embodiments. 
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[0026] FIG. 13 is a How diagram of a process for provid 
ing a user With customized group-dependent search results 
according to some embodiments. 

[0027] FIG. 14 is a How diagram of another process for 
providing a user With customiZed group-dependent search 
results according to some embodiments. 

[0028] Like reference numerals refer to corresponding 
parts throughout the several vieWs of the draWings. 

DESCRIPTION OF EMBODIMENTS 

[0029] FIG. 1 is a block diagram of an exemplary envi 
ronment 100 for implementing some embodiments of the 
present invention. One or more Websites 102 and clients 103 
can be connected to a communication netWork 104. The 
communication netWork 104 can be connected to an infor 
mation server 106. The information server 106 may include 
a front end server 120, a search engine 122, a document 
pro?ler 125, a group pro?ler 129, a search result ranker 126, 
a document pro?le database 123, a content database 124, a 
search history database 127, and a group pro?le database 
128. 

[0030] In some embodiments, the information server 106 
contains a subset or superset of the elements illustrated in 
FIG. 1. Although FIG. 1 shoWs the information server 106 
as a number of discrete items, the ?gure is intended more as 
a functional description of the various features Which may 
be present in the information server 106 rather than a 
structural schematic of the various embodiments. In prac 
tice, items shoWn separately could be combined and some 
items could be further separated, as Would be recogniZed by 
one of ordinary skill in the art of designing such systems. For 
example, the four different databases 123, 124, 127, and 128 
shoWn separately in the ?gure could be implemented by a 
single database server. The actual number of computers 
constituting the information server 106 and the allocation of 
features among the computers Will vary from one imple 
mentation to another, and may depend in part on the amount 
of traf?c that the information server 106 must handle during 
peak usage periods as Well as during average usage periods. 

[0031] A Website 102 is typically a collection of Webpages 
associated With a domain name on the Internet. Each Website 
(or Webpage) has a universal resource locator (URL) that 
uniquely identi?es the location of the Website (or Webpage) 
on the Internet. Any visitor can visit the Website by entering 
its URL in a broWser WindoW. A Website can be hosted by 
a Web server exclusively oWned by the oWner of the domain 
name or by an Internet service provider Wherein its Web 
server manages multiple Websites associated With different 
domain names. For illustrative purposes, the Website 102 
includes Webpage 116, Which may have an associated search 
box. From the search box, a visitor to the Webpage 114 can 
search the Website 102 or the entire Internet for relevant 
information by entering a search query into the search box. 
Depending on the context, the term “Website” as used in this 
document refers to a logical location (e.g., an Internet or 
intranet location) identi?ed by a URL, or it refers to a Web 
server hosting the Website represented by the URL. For 
example, some “Websites” are distributed over multiple 
Internet or netWork locations, but have a shared Web server 
hosting those locations, and in many situations it is logical 
to consider those netWork locations to all be part of “a 
Website.” 
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[0032] A client 103 can be any of a number of devices 
(e.g., a computer, an intemet kiosk, a personal digital 
assistant, a cell phone, a gaming device, a desktop computer, 
or a laptop computer) and can include a client application 
132, a client assistant 134, and/or client memory 136. The 
client application 132 can be a softWare application that 
permits a user to interact With the client 103 and/ or netWork 
resources to perform one or more tasks. For example, the 

client application 132 can be a broWser (e.g., the computer 
program available under the trademark Firefox®) or other 
type of application that permits a user to search for, broWse, 
and/or use resources (e.g., Webpages and Web services) at 
the Website 102 from the client 103 and/or accessible via the 
communication netWork 104. The client assistant 134 can be 
a softWare application that performs one or more tasks 
related to monitoring or assisting a user’s activities With 
respect to the client application 132 and/or other applica 
tions. For instance, the client assistant 134 assists a user at 
the client 103 With broWsing for resources (e. g., ?les) hosted 
by the Website 102; processes information (e.g., search 
results) received from the information server 106; and 
monitors the user’s activities on the search results. In some 
embodiments the client assistant 134 is part of the client 
application 132, available as a plug-in or extension to the 
client application 132 (provided, for example, from various 
online sources), While in other embodiments the client 
application is a stand-alone program separate from the client 
application 132. In some embodiments the client assistant 
134 is embedded in one or more Webpages or other docu 
ments doWnloaded from one or more servers, such as the 

information server 106. Client memory 136 can store infor 
mation such as Webpages, documents received from the 
information server 106, system information, and/or infor 
mation about a user. 

[0033] The communication netWork 104 can be any Wired 
or Wireless local area netWork (LAN) and/or Wide area 
netWork (WAN), such as an intranet, an extranet, or the 
Internet. It is suf?cient that the communication netWork 104 
provide communication capability betWeen the Websites 
102, the clients 103 and the information server 106. In some 
embodiments, the communication netWork 104 uses the 
HyperText Transport Protocol (HTTP) to transport informa 
tion using the Transmission Control Protocol/Internet Pro 
tocol (TCP/IP). The HTTP permits client computers to 
access various resources available via the communication 
netWork 104. The various embodiments of the invention, 
hoWever, are not limited to the use of any particular protocol. 
The term “resource” as used throughout this speci?cation 
refers to any piece of information or service that is acces 
sible via a URL and can be, for example, a Webpage, a 
document, a database, an image, a computational object, a 
search engine, or other online information service. 

[0034] In order to receive group-dependent search results, 
a user from client 103 (for example) may send to a Website 
102 a request for a Webpage. The Website responds by 
identifying the requested Webpage and returning it to the 
requesting client 103. The Webpage may include a document 
of interest to the user (e.g., a neWspaper article). The 
Webpage may also include a search box (e.g., at or near the 
top of the Webpage). While or after broWsing the content of 
the Webpage, the user may be interested in getting more 
information. To do so, the user can enter a search query and 
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submit the search query to the Website 102, a search engine, 
or the like. The search query may include one or more query 
terms. 

[0035] As noted above, many Websites do not have a 
dedicated search engine. Their search requests are actually 
handled by a third-party search engine. In some embodi 
ments, upon receipt of the search query, the Website 102 
generates and sends a search request to the information 
server 106. In some other embodiments, the client 103 
generates and sends the search request directly to the infor 
mation server 106 Without routing the request through the 
Website 102. In other embodiments, the user may choose to 
use the Website of a third party search engine directly. In any 
case, the search request may include the search query and 
unique identi?ers of one or more of the folloWing entities: 
the Website 102 being vieWed, a Website previously vieWed 
by the user, the requesting user, and the requesting client 
103. The identi?er for a Website may be a URL of a 
particular Web page, or a pre?x portion of the URL that 
identi?es the Website or a portion of the Website. The search 
engine 122 or other portion of the information server 106 
may determine the appropriate portion of the URL to use for 
determining a group associated With the user. 

[0036] Within the information server 106, the front end 
server 120 is con?gured to handle a variety of requests from 
the Websites 102 and the clients 103 via their respective 
connections With the communication netWork 104. As 
shoWn in FIG. 1, the front end server 120 is connected to the 
search engine 122 and the search engine 122 is connected to 
the content database 124, respectively. The content database 
124 stores a large number of indexed documents retrieved 
from different Websites. Altemately, or in addition, the 
content database 124 stores an index of documents stored at 
various Websites. In one embodiment, each indexed docu 
ment is assigned a page rank according to the document’s 
link structure. The page rank serves as a query-independent 
measure of the document’s importance. 

[0037] The front end server 120 passes the search request 
onto the search engine 122. The search engine 122 then 
communicates With the content database 124 to select a 
plurality of information items (e.g., documents) in response 
to the search request. The search engine 122 assigns a 
generic ranking score to each information item based on the 
item’s page rank, the text associated With the item, and the 
search query. For ease of discussion, information items Will 
often be referred to as “documents,” but it is to be under 
stood that information items need not be documents, and 
may include other types or forms of information. 

[0038] The search engine 122 is also connected to the 
document pro?le database 123. The document pro?le data 
base 123 may store a document pro?le for each indexed 
document in the content database 124. Both the document 
pro?le database 123 and the content database 124 are 
connected to the document pro?ler 125. For each document 
in the content database 124, the document pro?ler generates 
a document pro?le by analyZing the content of the document 
and its link structure. The generation of document pro?les is 
independent of the operation of the search engine 122. In 
some embodiments, the document pro?ler 125 is invoked to 
generate a document pro?le Whenever the information 
server 106 identi?es a neW document or a neW version of an 
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the document pro?ler 125 is invoked periodically to gener 
ate document pro?les for all neW ?les identi?ed during a 
predetermined time period. In some embodiments, instead of 
being tWo separate entities, the document pro?le database 
123 and the content database 124 are merged together so that 
a document and its associated pro?le can be located by a 
single database query. 

[0039] There is a connection from the search engine 122 
to the search result ranker 126. Through this connection, the 
search engine 122 sends the identi?ed documents and their 
associated document pro?les to the search result ranker 126. 
The search result ranker 126 has a connection to the group 
pro?le database 128. Like the document pro?le database 
123, the group pro?le database 128 stores a large number of 
group pro?les including group pro?les of one or more 
groups associated With a requesting user. For example, the 
search result ranker 126 may use a group pro?le associated 
With users of a Website 102 (e.g., a Website currently or 
recently visited by the user) to convert the generic ranking 
score of each identi?ed document into a group-dependent 
ranking score. The documents are then re-ordered in accor 
dance With their respective group-dependent ranking scores. 
Next, the search result ranker 126 creates a search result in 
accordance With the updated order of the documents. The 
search result includes multiple document links, at least one 
for each document. The search result, or a portion of the 
search result (e.g., information identifying the top l0, 15 or 
20 information items or documents), is returned to the 
requesting client 103 and displayed to the user through the 
client application 132. The user, after broWsing the search 
result, may click one or more document links in the search 
result to doWnload and vieW one or more documents iden 
ti?ed by the search result. 

[0040] While the above description divided tasks among 
the search engine 122, search result ranker 126 and front end 
server 120 in a particular Way, this particular division of 
tasks is exemplary, and other divisions may be used in other 
embodiments. For instance, the group pro?le (associated 
With the user from Whom a search query is received) may be 
transmitted With the search query to the search engine 122, 
and the search engine 122 may use that information to 
compute group speci?c document scores for ranking the 
search results. In effect, this Would merge the search result 
ranker 126 into the search engine 122. Alternately, an 
identi?er of the group pro?le may be transmitted With the 
search query to the search engine 122. If the search engine 
122 has a copy of the group pro?le or has access to the group 
pro?le, it can then use that information to compute group 
speci?c document scores. In yet other embodiments, other 
divisions of tasks may be used. 

[0041] An important aspect of the process of serving 
group-dependent search results is the generation and main 
tenance of the group pro?les stored in the group pro?le 
database 128. A group pro?le should re?ect the interests of 
the users of the associated group, and in many embodiments 
the group pro?le Will be unique to its associated group. For 
example, users of a consumer electronics Website should 
have a group pro?le that boosts Webpages related to elec 
tronic products While users of an on-line grocery store 
should have a group pro?le that promotes Webpages related 
to food. Users of both the consumer electronics Website and 
the on-line grocery store may be associated With both 
groups. 




























