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ANALYZING A QUERY LOG FOR USE IN MANAGING CATEGORY-SPECIFIC 

ELECTRONIC CONTENT 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims priority to U.S. Provisional Application No. 60/584,137, filed 
5 on July 1, 2004, and titled "Analysis and Use of a Very Large Topically Categorized Web 

Query Log." 

TECHNICAL FIELD 

This document relates to analyzing a query log for use in managing category-specific 

10 electronic content.  

BACKGROUND 

When a user requests electronic content, the user may be directed to uninteresting 

electronic content. For example, conventional search engines retrieve a set of search results 
15 that correspond to a search query. Some search results may direct a user to Internet resources 

that do not interest the user, even though the search results match the search query. For 

example, this issue may arise when a query relates to multiple different topics, one or more of 

which being of relatively little or no interest to the query submitter, in which case search 

results are produced that are representative of each of the different topics. As another 
20 example, users may be presented with advertisements relating to subjects in which the user is 

not interested. As yet another example, a user may be provided with electronic content that is 
geared toward a demographic of user that does not represent the user.  

SUMMARY 
25 In one general aspect, providing category-specific electronic content includes 

receiving a request for electronic content The request has an attribute. The attribute of the 

received request is compared to an attribute related to a query included in a log of search 

queries. An indication of a category based on a detected relationship between an attribute 

associated with that category and the attribute of the received request is accessed and 

30 provided.  

Implementations may include one or more of the following features. For example, the 

accessed content may be presented.  
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Receiving a request for electronic content may include receiving a request for 

electronic content having an attribute identifying a time period during which the request was 

submitted. Comparing the attribute of the received request to an attribute of a query included 

in a log of search queries may include comparing the attribute identifying the time period to 

5 an attribute of a query from the log of search queries identifying a time period during which 

the query was submitted. Accessing an indication of a category may include accessing an 

indication of a category based on a detected match between a time period associated with the 

category and the time period identified by the attribute of the request. The attribute of a 

query from the query log may identify an hour within a day, a day within a week, a day 

10 within a month, a day within a year, a week within a month, a week within a year, or a month 

within a year during which the query was submitted. The attribute of the received request 

may identify an hour within a day, a day within a week, a day within a month, a day within a 

year, a week within a month, a week within a year, or a month within a year during which the 

received request was submitted.  

15 Receiving a request for content may include receiving a request for electronic content 

having an attribute identifying a characteristic of a user that submitted the request.  

Comparing the attribute of the received request to an attribute of a query included in a log of 

search queries may include comparing the attribute identifying the user characteristic to an 

attribute of a query from the log of search queries identifying a characteristic of user that 

20 submitted the query. Accessing an indication of a category may include accessing an 

indication of a category based on a detected match between a user characteristic associated 

with the category and the user characteristic identified by the attribute of the request. The 

attribute of a query from the query log may identify a gender of a user that submitted the 

query, an age of the user that submitted the query, or a location of the user that submitted the 

25 query. The attribute of the received request may identify a gender of a user that submitted the 

received request, an age of the user that submitted the received request, or a location of the 

user that submitted the received request.  

Receiving a request for electronic content may include receiving a request for 

electronic content that includes an advertisement. Accessing electronic content may include 

30 accessing an advertisement that corresponds to the identified category.  

Receiving a request for electronic content may include receiving a search query for 

which search results are to be retrieved. Accessing the requested electronic content may 

include accessing search results that are representative of the identified category for the 

received search query. Accessing search results may include routing the search query to at 
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least one source of search results that are representative of the identified category, and 

receiving search results for the search query from the at least one source.  

Accessing search results may include formatting the query to be representative of the 

identified category, and retrieving search results for the formatted query. Formatting the 

5 query may include supplementing the query with additional information that is representative 

of the identified category. Supplementing the query may include formatting the query into a 

canonical form of the query for the identified category, or supplementing the query with one 

or more keywords that are representative of the identified category.  

Accessing search results further may include identifying two categories to which the 

10 received search query corresponds. The two categories may be compared to the indicated 

category, and one of the two categories that matches the indicated category may be identified.  

Accessing an indication of a category may include accessing an indication of a 

category having a high probability of representing a query from the log that has an attribute 

that matches the attribute of the received request.  

15 For each attribute, queries from the query log that have the attribute may be identified.  

For each of the identified queries, a category corresponding to the identified query may be 

identified. For each category corresponding to one of the identified queries, a probability that 

the category corresponds to one of the identified queries may be identified. Accessing an 

indication of a category may include accessing an indication of a category with a high 

20 probability.  

Identifying a category corresponding to the identified query may include accessing, 

for each category, a list of queries that correspond to the category. A category may be 

identified as corresponding to the identified query when at least a portion of the identified 

query matches at least a portion of one of the queries included in the list of queries for the 

25 category.  

Accessing an indication of a category may include accessing a log of search queries, 

each of the search queries having an attribute. A query from the log having an attribute that 

matches the attribute of the received request may be identified, and a category corresponding 

to the identified query may be identified.  

30 Accessing an indication of a category also may include accessing a table having 

entries. Each entry may be associated with an attribute and a category that represents a 

search query from a log of search queries that is related to the attribute. An entry of the table 

that is associated with the attribute of the received request may be identified, and a category 

that is associated with the identified entry in the table may be identified. Accessing a table 
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may include accessing a table having entries, each entry being associated with multiple 

attributes and a category that represents a search query from a log of search queries that is 

related to the multiple attributes. Identifying an entry of the table may include identifying an 

entry of the table that is associated with multiple attributes of the received request. Accessing 

5 a table may include accessing a table having entries, each entry being associated with a time 

period and a category that represents a search query from a log of search queries that was 

submitted during the time period. Identifying an entry of the table may include identifying an 

entry of the table that is associated with a time period during which the request was received.  

The request may have multiple attributes, each query included in the log of search 

10 queries may have multiple attributes, and each query included in the query log may be 

represented by multiple categories. Receiving a request for electronic content may include 

receiving the request for electronic content, the request having multiple attributes.  

Comparing the attribute of the received request to an attribute related to at least one query 

included in a log of search queries may include comparing the attributes of the received 

15 request to attributes related to a query included in a log of search queries. Accessing an 

indication of a category may include accessing an indication of multiple categories based on 

detected relationships between the attributes associated with the multiple categories and the 

attributes of the received request.  

In another general aspect, caching electronic content includes receiving electronic 

20 content for inclusion in a cache, the electronic content having an attribute. A category to 

which the electronic content corresponds is identified. The attribute of the electronic content 

is compared to an attribute that is related to a query included in a log of search queries. An 

indication of a category based on a detected relationship between an attribute associated with 

that category and the attribute of the electronic content is accessed. The identified category is 

25 compared to the indicated category, and the electronic content is included in a cache when the 

identified category matches the indicated category.  

Receiving electronic content may include receiving electronic content having an 

attribute identifying a time period during which the electronic content may be cached.  

Comparing the attribute of the electronic content to an attribute of a query included in a log 

30 of search queries may include comparing the attribute identifying the time period to an 

attribute of a query from the log of search queries identifying a time period during which the 

query was submitted. Accessing an indication of a category may include an indication of a 

category based on a detected relationship between a time period associated with the category 

and the time period of the attribute of the electronic content. The attribute of a query from 
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the query log includes may identify an hour within a day, a day within a week, a day within a 

month, a day within a year, a week within a month, a week within a year, or a month within a 

year during which the query was submitted. The attribute of the electronic content identifies 

an hour within a day, a day within a week, a day within a month, a day within a year, a week 

5 within a month, a week within a year, or a month within a year during which the electronic 

content may be cached.  

Receiving electronic content may include receiving electronic content having an 

attribute identifying a characteristic of a user that submitted the request. Comparing the 

attribute of the electronic content to an attribute of a query included in a log of search queries 

10 may include comparing the attribute identifying the user characteristic to an attribute of a 

query from the log of search queries identifying a characteristic of a user that submitted the 

query. Accessing an indication of a category may include accessing an indication of a 

category based on a detected relationship between a user characteristic associated with the 

category and the user characteristic identified by the attribute of the electronic content. The 

15 attribute of a query from the query log may identify a gender of a user that submitted the 

query, an age of the user that submitted the query, or a location of the user that submitted the 

query. The attribute of the electronic content may identify a gender of a user for which the 

electronic content may be cached, an age of the user for which the electronic content may be 

cached, or a location of the user for which the electronic content may be cached.  

20 The electronic content may include search results retrieved for a search query that is 

representative of the identified category of the electronic content.  

Queries from the query log having an attribute that matches the attribute of the 

electronic content may be identified. For each of the identified queries, a category to which 

the identified query corresponds may be identified. For each category corresponding to one 

25 of the identified queries, a probability that the category corresponds to one of the identified 

queries may be identified. Accessing an indication of a category may include accessing an 

indication of a category with a high probability.  

Identifying a category corresponding to the identified query may include accessing, 

for each category, a list of queries that correspond to the category. A category may be 

30 identified as corresponding to the identified query when at least a portion of the identified 

query matches at least a portion of one of the queries included in the list of queries that 

correspond to the category.  

The electronic content may have multiple attributes, each query included in the log of 

search queries may have multiple attributes, the electronic content may be represented by 
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multiple categories, and each query included in the query log may be represented by multiple 

categories. Receiving electronic content may include receiving the electronic content having 

multiple attributes. Identifying a category to which the electronic content corresponds may 

include identifying multiple categories to which the electronic content corresponds.  

5 Comparing the attribute of the electronic content to an attribute of a query included in a log 

of search queries may include comparing the multiple attributes of the electronic content to 

multiple of a query included in a log of search queries. Accessing an indication of a category 

may include accessing an indication of a category based on detected relationships between 

multiple attributes associated with the category and the multiple attributes of the electronic 

10o content.  

In another general aspect, a computer program stored on a computer-readable medium 

or a propagated signal that, when executed, generates a graphical user interface on a display 

device. The graphical user interface includes a first display, presented in satisfaction of a 

request having a first attribute, of first electronic content. A second display of second 

15 electronic content is presented in satisfaction of a request having a second attribute. The first 

electronic content includes an advertisement that is representative of a category of queries 

from a query log that represents a typical query related to the first attribute and the second 

electronic content includes electronic content that is representative of a category of queries 

from a query log that represents a typical query related to the second attribute.  

20 Implementations may include one or more of the following features. For example, the 

first attribute may match the second attribute, or the first attribute may differ from the second 

attribute.  

These general and specific aspects may be implemented using a system, a method, or 

a computer program, or any combination of systems, methods, and computer programs.  

25 Other features will be apparent from the description and drawings, and from the 

claims.  

DESCRIPTION OF DRAWINGS 

FIGS. 1A and lB are block diagrams illustrating exemplary networked computing 

30 environments.  

FIGS. 2A and 2B are block diagrams illustrating an exemplary ontology that relates 

queries to query categories.  

FIGS. 3A and 3B are block diagrams illustrating exemplary categories included in the 

ontology of FIGS. 2A and 2B.  
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FIG. 4 is a flow chart illustrating an exemplary process for identifying typical 

categories of search queries from a query log.  

FIGS. 5A-5E are block diagrams of tables identifying categories typical of search 

queries having differing attributes.  

5 FIG. 6 is a flow chart illustrating an exemplary process for providing category

specific electronic content.  

FIG. 7 is a flow chart illustrating an exemplary process for providing category

specific advertisements.  

FIGS. 8A and 8B illustrate an exemplary interface for presenting electronic content 

10 including category-specific advertisements.  

FIG. 9 is a flow chart illustrating an exemplary process for resolving a query that 

ambiguously corresponds to multiple categories of query.  

FIG. 10 illustrates an exemplary interface for retrieving search results for a query after 

the query has been resolved to correspond to a single query category.  

15 FIG. 11 is a flow chart illustrating an exemplary process for formatting a query to be 

representative of a query category.  

FIG. 12 illustrates another exemplary interface for retrieving search results for a query 

that has been formatted to be representative of a query category.  

FIG. 13 is a flow chart illustrating an exemplary process for submitting a query to 

20 information sources corresponding to a query category.  

FIG. 14 illustrates another exemplary interface for retrieving search results for a query 

that is submitted to one or more information sources corresponding to a query category.  

FIG. 15 is a flow chart illustrating an exemplary process for managing a cache of 

category-specific electronic content 

25 Like reference symbols in the various drawings indicate like elements.  

DETAILED DESCRIPTION 

Electronic content is managed based on a log of queries that are representative of 

multiple categories. The query log is processed to identify, for each or every of several time 
30 periods and/or for each demographic of users that may provide a query (e.g., query string) 

from the query log, one or more query categories that represent typical queries from the query 

log that were submitted by a user representative of the demographic during the time period.  

The processed query log may be used when providing electronic content. For example, 

content, such as advertisements, that is provided during a time period to a user of a particular 
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demographic may correspond to one or more categories that represent typical queries 

submitted during the time period by users of the particular demographic. Search queries may 
be resolved to refer to the one or more categories, supplemented with information describing 

the one or more categories, or routed to information sources corresponding to the one or more 
5 categories. In addition, caching of electronic content may be based on the log of queries. For 

example, electronic content may be cached when the content corresponds to the one or more 

categories.  

Referring to FIG. IA, an exemplary networked computing environment 100 enables a 
user to access electronic content. For example, during a particular time period, the networked 

10 computing environment 100 enables a user that is representative of a particular demographic 

to access electronic content that is representative of a category of queries from a query log 
that were submitted by users of the particular demographic during the particular time period.  

Client systems 105 are manipulated by users to provide a search query to a search engine 110 
that performs a search for particular Internet resources that match the search query. The 

15 search engine 110 includes an ontology 115 that is used to categorize the queries and a query 
log 120 that includes data indicative of queries that have been submitted to the search engine 
110. The user also may request electronic content from a content server 125 and an 

advertising server 130. A network 135 interconnects the client system 105, the search engine 

110, the content server 125, and the advertising server 130.  

20 The client system 105 includes one or more communications programs that may be 

used by the user to submit search queries for the particular Internet resources to the search 
interface 110. The communications programs may include a web browser, an e-mail 

program, an instant messaging program, a file transfer protocol (FTP) program, or another 

communications program. The client system 105 also may include one or more input 
25 devices, such as a keyboard, a mouse, a stylus, a camera, or a microphone, with which the 

user may specify the search queries. The client system 105 also includes one or more output 
devices, such as a monitor, a touch screen, speakers, or a printer, with which electronic 

content may be presented to the user. The client system 105 also may be configured to 
communicate with other components of the networked computing environment 100.  

30 The search engine 110 receives queries specified by users of client systems, such as 
the client system 105. The search engine 110 identifies Internet resources that match a query 

that has been received from the user. The search engine 110 may identify the matching 

Internet resources using one or more databases that include indexes of Internet resources.  

The indexes may include keywords or descriptions of Internet resources that are matched 
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against the received query. If the keywords or description for an Internet resource matches 

the search query, then the Internet resource is identified as a search result for the received 

query. The search engine 110 may be configured to match the received query against all 

possible Internet resources indexed in the databases, or against the Internet resources indexed 

5 in the databases that are from a particular source.  

The ontology 115, which also may be called a query ontology, relates search queries 

to categories of search queries. The ontology 115 may categorize a very large number of 

search queries into a relatively small number of categories of search queries. The ontology 

115 also may identify one or more keywords for each of the categories of search queries. The 

10 keywords for a category may represent words or phrases that appear in a high percentage of 

search results for queries corresponding to the category. In some implementations, the 

ontology 115 may identify one or more expert domains for each of the categories of search 

queries, which represent domains from which a high percentage of search results for queries 

corresponding to each particular category are identified. The structure of the ontology 115 

15 will be described in further detail with respect to FIGS. 2A, 2B, 3A, and 3B.  

The search engine 110 stores the queries received from the users of the client systems 

105, or data indicative thereof, in the query log 120. In one implementation, the query log 

120 includes the queries, times at which the queries were submitted, and demographic 

information describing users that submitted the queries. The demographic information 

20 describing a user may include one or more attributes of the user, such as a gender of the user, 

an age of the user, and an indication of a location of the user, such as a zip code of the user's 

home address. The demographic information associated with a query identifies a type of user 

that submitted the query.  

The search engine 110 may process the query log 120 using the ontology 115 to 

25 identify a query category for each of the queries included in the query log 120. Based on the 

identified query categories and the time and demographic information included in the query 

log 120, the search engine 110 may identify one or more categories that are likely to 

represent a query from the query log 120 that was submitted during a particular time period 

by a particular type of user. The manner in which the search engine 110 processes the query 

30 log 120 will be discussed in further detail below with respect to FIG. 4.  

The content server 125 and the advertising server 130 provide electronic content to 

the client system 105 for presentation to a user of the client system 105 in response to a 

request from the user. For example, the content server 125 may provide web pages, 

electronic messages, such as e-mail messages and instant messages, audio data, video data, 

9
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electronic files, or other electronic content to the client system 105. Similarly, the advertising 

server 130 may provide electronic advertisements to be included in the electronic content 

provided by the content server 125, or to be presented separately. In one implementation, the 

request may include one or more attributes identifying a time at which the request is 

5 submitted to one of the servers 125 or 130 and demographic information describing the user 

of the client system 105 that submitted the request. The content provided by the servers 125 

and 130 may be category-specific, and the servers 125 and 130 may access the indications of 

one or more categories that are likely to represent a query from the query log 120 that was 

submitted during a time period in which the request was received by a type of user from 

10 which the request was received. In one implementation, the servers 125 and 130 provide 

electronic content that is representative of the accessed categories.  

The network 135 may be a network that connects the components of the networked 

computing environment 100, such as the Internet, the World Wide Web, wide area networks, 

(WANs), local area networks (LANs), analog or digital wired and wireless telephone 

15 networks (e.g. a public switched telephone network (PSTN), an integrated services digital 

network (ISDN), or a digital subscriber line (xDSL)), radio, television, cable, satellite, and/ or 

any other delivery mechanism for carrying data. The components of the networked 

computing environment 100 are connected to the network 135 through communications 

pathways that enable communications through the network 135. Each of the communication 

20 pathways may include, for example, a wired, wireless, cable or satellite communication 

pathway, such as a modem connected to a telephone line or a direct internetwork connection.  

The components of the networked computing system 100 may use serial line internet protocol 

(SLIP), point-to-point protocol (PPP), or transmission control protocol/internet protocol 

(TCP/IP) to communicate with one another over the network 135 through the 

25 communications pathways.  

Each of the components of the networked computing environment 100 may be 

implemented using, for example, a general-purpose computer capable of responding to and 

executing instructions in a defined manner, a personal computer, a special-purpose computer, 

a workstation, a server, a device, a component, or other equipment or some combination 

30 thereof capable of responding to and executing instructions. The components may receive 

instructions from, for example, a software application, a program, a piece of code, a device, a 

computer, a computer system, or a combination thereof, which independently or collectively 

direct operations, as described herein. The instructions may be embodied permanently or 

10
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temporarily in any type of machine, component, equipment, storage medium, or propagated 

signal that is capable of being delivered to the components.  

Further, each of the components of the networked computing environment 100 

includes a communications interface used send communications through network 135. The 

5 communications may include, for example, e-mail messages, instant messages, audio data, 

video data, general binary data, or text data (e.g., encoded in American Standard Code for 

Information Interchange (ASCII) format).  

Referring to FIG. 1B, another exemplary networked computing environment 150 that 

enables a user to search for particular Internet resources is similar to the networked 

10 computing environment 100 of FIG. 1A. Client systems 155 are manipulated by users to 

provide a query to a search interface 160 through which a search for particular Internet 

resources is performed. The search interface 160 submits the query to one or more search 

engines 165a-165n. An ontology 170 and a query log 175 are used to disambiguate and 

reformulate the query before submission to one or more of the search engines 165a-1 65n. A 

15 network 180 interconnects the client system 155, the search interface 160, and the search 

engines 165a-165n.  

The client system 155 is similar to the client system 105 of FIG. 1A. The ontology 

170 is similar to the ontology 115 of FIG. 1A, and the query log 175 is similar to the query 

log 120 of FIG. 1A. Each of the search engines 165a-165n is similar to the search engine 110 

20 of FIG. 1A. However, the search engines 165a-165n differ from the search engine 110 in that 

the search engines 165a-165n do not maintain a local query log. The network 180 is similar 

to the network 135 of FIG. 1A.  

The search interface 160 receives queries specified by the user from the client system 

155. The search interface 160 may modify the queries and may submit the queries to 

25 particular ones of the search engines 165a-165n in order to retrieve search results for the 

received queries that represent search results desired by the user. For example, the search 

interface 160 may identify a query category that typically represents queries submitted at a 

time at which the query was received by a type of user from which the query was received.  

The query may be disambiguated such that the query corresponds only to the identified 

30 category. In addition, the query may be reformulated with one or more keywords typically 

found in search results for queries of the identified category. Furthermore, the search 

interface 160 may submit the received query only to particular ones of the search engines 

165a- 1 65n that typically return search results for queries of the identified category.  

Modifying the received query and submitting the received query only to particular ones of the 
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search engines 165a- 1 65n based on the identified category of the query cause search results 

that are retrieved for the received query to be representative of the identified category.  

The search interface 160 also may maintain and process the query log 175 in a 

manner similar to how the search engine 110 maintained the query log 120 of FIG. 1A. In 

5 one implementation, the search engines 165a-165n may provide the search interface 160 with 

indications of the search queries that were received by the search engines 165a- 1 65n for 

inclusion in the query log 175. In another implementation the search interface 160 may store 

search queries in the query log 175 before forwarding the queries to the search engines 165a

165n. Maintaining and processing the query log 175 at the search interface 160 prevents the 

10 search engines 165a-165n from having to do so themselves. In other words, maintaining and 

processing the query log 175 at the search interface 160 reduces the functionality required in 

each of the search engines 165a-165n.  

Furthermore, maintaining the query log 175 at the search interface 165 or another 

hosted location, such as one of the search engines 165a-165n, prevents the client system 155 

15 from having to locally maintain and process the query log 175, thereby reducing the 

functionality required in the client system 155. However, in some implementation, the query 

log 175 and the ontology 170 may be located at the client system 155, and the client system 

155 may be configured to maintain and process the query log 175. In such implementations, 

the query log 175 may include queries submitted by users of the client system 155.  

20 The central query log 175 includes a larger number of queries than would be stored in 

an individual query log maintained by one of the search engines 165a-1 65n or the client 

system 155. Consequently, the central query log 175 may be better equipped or informed to 

identify one or more categories that are likely to represent a query that was submitted during 

a particular time period by a particular type of user.  

25 Referring to FIGS. 2A and 2B, a portion of one implementation of the ontology 115 

of FIG. 1A includes categories 205a-205z that are arranged as nodes in a directed acyclic 

graph. Each of the categories 205a-205z is associated with one or more queries that are 

representative of the category. The queries that are associated with one of the categories 

205a-205z may be referred to as included in the category. Each of the categories 205a-205z 

30 also may be associated with one or more keywords and one or more expert domains for the 

category. The keywords represent words or phrases that appear in a high percentage of 

search results for queries associated with the category, and the expert domains represent 

domains from which a high percentage of search results for queries corresponding to the 

category are identified.  
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When a first category appears above a second category in the ontology 115, the first 

category may be referred to as a parent category of the second category, and the second 

category may be referred to as a child category of the first category. For example, in relative 

terms, the science category 205d is a parent category, and the categories 205g-205k are 

5 children categories of the science category 205d. In general, an arrow directly from a first 

category to a second category indicates that the first category is a parent category of the 

second category. More generally, one or more arrows from a first category to a second 

category through one or more intermediate categories indicate that the first category is an 

ancestor category of the second category, and that the second category is a child category of 

10 the first category.  

A parent category includes queries that are more general than queries included in a 

child category of the parent category. For example, the science category 205d is more 

general than the children categories 205g-205k, which include forms or subsets of science 

such as the physics category 205g, the chemistry category 205h, the animals category 205i, 

15 the astronomy category 205j, and the biology category 205k. Queries associated with a 

particular category may be referred to as corresponding to the particular category, as well as 

to other categories included in the ontology 115 that are ancestor or child categories of the 

particular category. Furthermore, categories that are ancestor or child categories of a 

category that includes a particular query may be referred to as corresponding to the particular 

20 query. In the implementation of the ontology 115 illustrated in FIGS. 2A and 2B, each of the 

categories 205a-205z has only one parent category. However, in other implementations of 

the ontology 115, each of the categories 205a-205z may have any number parent categories 

and any number of child categories.  

In some implementations, some of the categories 205a-205z are not associated with 

25 keywords or expert domains. In such implementations, keywords and expert domains for 

those categories may be keywords and expert domains associated with one or more ancestor 

or child categories of those categories. For example, if no keywords and expert domains are 

associated with the reptile category 205q, keywords and expert domains from the animals 

category 205i, the science category 205d, or the root category 205a may be used for the 

30 reptile category 205q. When keywords and expert domains are associated with a child 

category and with an ancestor category of the child category, keywords and expert domains 

from the ancestor category may be used in place of, or in addition to, the keywords and the 

expert domains for the child category.  
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In other implementations of the ontology 115, the categories 205a-205z are not 

arranged as nodes in a directed acyclic graph such that relationships do not exist between the 

categories 205a-205z. As a result, keywords and expert domains for a query may be 

identified only from a category with which the query is associated. In such implementations, 

5 keywords, and expert domains may associated with all of the categories 205a-205z.  

FIGS. 3A and 3B illustrate exemplary categories 205m and 205y from the ontology 

115. The birds category 205m is a child category of the animals category 205i, the science 

category 205d, and the root category 205a. The football team category 205y is a child 

category of the football category 205t, the sports category 205e, and the root category 205a.  

10 The categories 205m and 205y include names 305a and 305b and associated query lists 310a 

and 310b, respectively. In this example, the category 205m is named "Birds" and is 

associated with queries that include "eagle," "robin," "cardinal," and "blue jay," and the 

category 205y is named "Football Teams" and is associated with queries that include 

"Washington Redskins," "Baltimore Ravens," and "Philadelphia Eagles." The queries listed 

15 in the query lists 310a and 310b may be associated with the categories 205m and 205y 

manually or through automatic processes that identify appropriate categories for queries.  

The categories 205m and 205y may be associated with keyword lists 315a and 315b, 

respectively. The keywords included in the keyword list 315a represent words or phrases that 

appear in a high percentage of search results for the queries included in the query list 310a.  

20 Similarly, the keywords included in the keyword list 315b represent words that frequently 

appear in search results for the queries included in the query list 310Ob. In this example, the 

keyword list 310 Oa includes the keywords "bird," "nest," "egg," "beak," and "talon," and the 

keyword list 310b includes the keywords "football," "game," "coach," "quarterback," and 

"receiver." 

25 The categories 205m and 205y also may be associated with expert domain lists 320a 

and 320b. The expert domains included in the expert domain list 320a represent domains 

from which a high percentage of search results for the queries included in the query list 310a 

are retrieved. Similarly, the expert domains included in the expert domain list 320b represent 

domains from which a high percentage of search results for the queries included in the query 

30 list 310b are retrieved. In this example, the expert domain list 320a includes the domains 

"www.hbw.com," "birdingonthe.net," "home.planet.nl," "www.mangoverde.com," 

"www.camacdonald.com," "www.birdforum.net," "www.bird-stamps.org," 

"www.phthiraptera.org," "www.scricciolo.com," and "www.birdlife.net," and the domain list 

320b includes the domains "www.nfl.com" and "www.football.com." 
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Both of the query lists 315a and 315b include a query that includes the word "eagle." 
As a result, when a query that includes the word "eagle" is received from the client system 

105 of FIG. 1A, or is accessed from the query log 120, both the category 205m and the 
category 205y will be identified as corresponding to the received query. Such an 

5 identification may be made because "eagles" matches the query "eagle" from the query list 
310a and the query "Philadelphia Eagles" from the query list 310b. In other words, the query 

may ambiguously correspond to both of the categories 205m and 205y, even though a user 
from which the query was received may have intended only one of the queries 205m and 

205y for the query.  

10 Referring to FIG. 4, a process 400 is applied to a log of queries indicating queries that 

were submitted to one or more search engines. Generally, the query log is processed to 
identify one or more query categories that typically represent queries from the query log that 
were submitted during each of multiple time periods by each of multiple types of users. The 
process 400 may be executed by a search engine to which the queries were submitted, such as 

15 the search engine 110 of FIG. 1A. Alternatively or additionally, the process 400 may be 
executed by a provider of electronic content, such as the content server 125 or the advertising 

server 130 of FIG. 1A. In one implementation, the process 400 is executed periodically, and 
results of the execution of the process 400 are accessed when content is requested 

subsequently. In another implementation, the process 400 is executed each time a request for 
20 electronic content is received. In such an implementation, only relevant portions of the query 

log (e.g., queries submitted during a time period during which the electronic content was 

requested) may be processed. For ease of discussion, the process 400 will be described as 

being executed by the search engine to process the entire query log.  

More specifically, the search engine accesses a log indicating queries that are 
25 representative of multiple categories of queries, such as the query log 120 of FIG. 1A (405).  

The accessed log may include, for each of the multiple queries, an indication of a time at 
which the query was submitted and an indication of attributes for the user or user type that 
submitted the query. The search engine selects a query from the log (410) and identifies one 
or more categories to which the selected query corresponds (415). For example, the search 

30 engine may use an ontology, such as the ontology 115 of FIG. 1 A, to identify the categories.  

More particularly, the search engine matches the selected query against the queries associated 

with the categories included in the ontology. If a particular category corresponds to a query 
that matches at least a portion of the selected query, then the particular category corresponds 

to the selected query.  
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The search engine determines if there are more queries in the accessed log that have 

yet to be categorized (420). If so, then the search engine selects a different query from the 

log (410) and identifies one or more categories of queries to which the different query 

corresponds (415). In this manner, the queries included in the accessed log are categorized 

5 sequentially.  

After all of the queries have been categorized, the search engine selects one of 

multiple time periods during which a query from the query log was submitted and one of 

multiple attributes or types of users that submitted a query from the query log (425). For 

example, the multiple time periods may include the hours of a day, and the search engine may 

10 select one of the hours of the day (e.g., from 12:00 P.M. to 1:00 P.M.) or special days or 

weeks in a year (e.g., holidays). The multiple time periods also may include the days of a 

week, a month, or a year, the weeks of a month or a year, the months of a year, or different 

time periods within a day (e.g., morning, afternoon, evening, and night). The multiple types 

of users may depend on the age, gender, and location of the users. For example, one type of 

15 user may include teenage boys in New York City, while another type of user may include 

women between the ages of 20 and 30 in California.  

The search engine identifies a first set of queries from the log that were submitted 

during the selected time period by a user of the selected attributes or types (430). For 

example, the search engine may sequentially access each query from the log and determine 

20 whether the indication of the time at which the query was submitted falls within the selected 

time period and whether the indication of attributes for the user or user type that submitted 

the query matches the selected attributes. If so, then the query is added to the first set.  

The search engine also selects a category that corresponds to one of the queries from 

the first set (435). The search engine identifies a second set of queries from the first set that 

25 correspond to the selected category (440). To do so, the search engine may sequentially 

access each query from the first set and determine whether the previously determined 

category of the query matches the selected category. If so, then the query is added to the 

second set. Because only queries from the first set may be included in the second set, the 

second set is a subset of the first set.  

30 The search engine determines a likelihood that a query from the first set is included in 

the second set (445). In one implementation, determining the likelihood includes determining 

the probability that a query is included in the second set given that the query is included in 

the first set. Such a probability may be calculated, for example, by dividing the number of 
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queries included in the second set by the number of queries in the first set. The search engine 

also may use alternative calculations to determine the probability.  

The search engine determines whether probabilities of corresponding to queries from 
the first set are to be calculated for more query categories (450). If so, then the search engine 

5 selects a different query category (435), identifies a second set of queries from the first set 

that correspond to the different category (440), and determines a likelihood that a query from 

the first set is included in the second set (445). In this manner, a probability may be 

determined sequentially for each of the categories to which queries from the first set 

correspond. After likelihoods of corresponding to queries from the first set have been 
10 determined for each of the categories, the search engine identifies one or more categories 

with high likelihoods for the selected time period and the selected attribute/type (hereinafter 

"type") of user (455). In other words, the search engine may identify the categories with 
associated probabilities that exceed a threshold. The identified categories represent 

categories that correspond to typical queries from the log that were submitted during the 
15 selected time period by users of the selected type. More generally, the identified categories 

may represent categories of electronic content that typically is requested, retrieved, provided, 
or presented during the selected time period to users of the selected type.  

The search engine determines whether such categories are to be identified for more 

time periods and user types (460). If so, then the search engine selects a different time period 
20 and a different user type (425) and identifies one or more categories with high likelihoods of 

corresponding to queries from the log that were submitted during the different time period by 
a user of the different user type (430-455). In this manner, one or more categories are 

identified for each of the time periods during which the queries from the log were submitted 

and for each of the types of users that submitted the queries from the log.  
25 The search engine then makes an indication of the categories identified for each of the 

multiple time periods and for each of the multiple user types accessible for use in managing 

how electronic content is requested, retrieved, provided, or presented (455). In one 

implementation, the queries included in the query log may be categorized upon addition into 
the query log. Each query may be stored in the query log with an indication of one or more 

30 categories to which the query corresponds. In such an implementation, the queries do not 

need to be categorized during the process 400. In other words, the queries need not be 

selected from the log and categorized sequentially (405-420). Instead, the stored indication 

of the categories corresponding to a query may be accessed when identifying whether a query 
corresponds to a selected category (440). The indications may include the previously 
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determined likelihoods for the identified categories. The search engine may store the 

indication of the identified categories locally in a location that is accessible to the electronic 

content providers. Alternatively or additionally, the search engine may send the indication of 

the identified categories to the electronic content providers.  

5 In one implementation, the indications of the identified categories may be organized 

as a table, such as those depicted in FIGS. 5A-5E, or as a corresponding logical data structure 

that may be accessed by systems that manage electronic content based on the query log. The 

table may relate the multiple time periods and the multiple types of user to indications of the 

categories that were identified for the multiple time periods and the multiple types of user.  

10 Specifically, referring to FIGS. 5A-5E, tables 500, 520, 540, 560, and 580 store 

indications of one or more categories that represent typical queries submitted during each of 

multiple time periods and/or by each of multiple types of user. The tables 500, 520, 540, 560, 

and 580 may be generated and made accessible to content providers through execution of the 

process 400 of FIG. 4. Each of the columns of the tables 500, 520, 540, 560, and 580 

15 correspond to an attribute related to a search query or a category of search query. Each row 

of the tables 500, 520, 540, 560, and 580 stores an indication of one or more categories that 

represent typical queries related to a particular attribute identified by the row.  

For example, the table 500 identifies a category that is typical of search queries 

submitted during each of multiple time periods, such as the hours of a day. The table 500 

20 indicates that search queries submitted between 9 A.M. and 10 A.M. typically correspond to 

category "W." 

Similarly, the table 520 identifies a category that is typical of search queries submitted 

during each day of the week. For example, the table 520 indicates that the category "D" 

typically represents queries submitted on Tuesday.  

25 The table 540 identifies a category that is typical of search queries submitted during 

each type of day (e.g., weekday, weekend, holiday). The illustrated table 540 identifies 

categories that are typical of search queries submitted on specific holidays. For example, the 

table 540 indicates that the category "E" typically represents queries submitted on Easter.  

The table 560 identifies multiple categories that are typical of search queries 

30 submitted during multiple parts of a day (e.g., morning, afternoon, evening, and night). For 

example, the table 580 indicates that in the afternoon, search queries are typically represented 

by categories "A," "H," and "G." The categories indicated by a row may be sorted, such that 

the category that appears in the column labeled "Category 1" may more likely represent a 
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query submitted during a particular time period than the category that appears in the column 

labeled "Category 2." 

The table 580 represents a category that is typical of queries having particular values 

for multiple attributes. The multiple attributes may identify time periods during which the 

5 search queries were submitted and characteristics of users that submitted the queries. For 

example, the table 580 indicates that a "news" category typically represents queries submitted 

during the evening by adult males.  

Referring to FIG. 6, a process 600 is used to identify and provide electronic content 

that is representative of a category of electronic content that is popular at a time at which the 

10 electronic content is requested among users that request the electronic content, where the 

popularity of a category for a type of user during a time period is indicated based on an 

analysis of search queries submitted during the time period by users of the type that are 

representative of the category. The process 600 is executed by a provider of electronic 

content, such as the search engine 110, the content server 125, or the advertising server 130 

15 of FIG. 1A.  

The electronic content provider receives a request for electronic content (605). The 

electronic content may include a web page, an advertisement, an e-mail message, an instant 

message, a file, or another piece of electronic content. Alternatively or additionally, the 

electronic content may include search results, in which case the request may be a search 

20 query for which the search results are retrieved. The request may be received from a client 

system on which the requested electronic content is to be displayed, such as the client system 

105 of FIG. 1A. Alternatively, the request may be received form another provider of 

electronic content that uses content from the electronic content provider.  

The electronic content provider determines a time at which the request was submitted 

25 (610). The request may include an indication of the time as an attribute of the request, in 

which case the time may be identified from the request. Alternatively or additionally, the 

time may be a time at which the request was received by the electronic content provider. The 

electronic content provider accesses a set of established time periods, such as the hours in a 

day or the days in a week (615). The electronic content provider determines which of the 

30 time periods relates to the request based on the determined time of request submission (620).  

Similarly, the electronic content provider determines one or more attributes of a user 

that submitted the request (625). The request may include an indication of the user attributes 

as attributes of the request, in which case the user attributes may be identified from the 

request. The user also may have an account with the electronic content provider that 
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indicates the attributes of the user. Consequently, the electronic content provider may access 

the account to identify the attributes. The electronic content provider accesses a set of 

established user types, such as one or more user demographics (630). The electronic content 

provider determines which of the user types relates to the request based on the determined 

5 user attributes (635).  

The electronic content provider accesses a table reflecting or enabling determination 

of one or more categories of previously received search queries submitted during the 

determined time period by the determined user type (640). The accessed table may have been 

generated through a previous execution of the process 400 of FIG. 4. For example, the 

10 electronic content provider may access one of the tables 500, 520, 540, 560, or 580 of FIGS.  

5A-5E. Based on the accessed table, the electronic content provider identifies at least one 

category that represents a typical search query submitted during the determined time period 

by a user of the determined type (645). For example, the electronic content provider may 

identify an entry in the table corresponding to the determined time period and the determined 

15 user type. The category indicated by the identified table entry is a category that represents a 

typical search query submitted during the determined time period by a user of the determined 

time.  

In alternative implementations of the process 600 of FIG. 6 instead of accessing (640) 

and using (645) a table that was generated through a previous execution of the process 400 of 

20 FIG. 4, the electronic content provider may execute the process 400. In such 

implementations, rather than making the results of the new execution of the process 400 

accessible as a table, the electronic content provider may use the results directly. In some of 

the alternative implementations, the electronic content provider may only execute portions of 

the process 400 that are relevant to the determined time period and the determined user type.  

25 The electronic content provider accesses electronic content that is representative of 

the identified category (650). For example, electronic content that is accessed may include an 

advertisement that relates to the identified category. More particularly, if the identified 

category relates to electronics, the electronic content provider may access an advertisement 

for a merchant from which electronics may be purchased, or for a source of information 

30 describing electronics. Accessing the content may include accessing the content from a local 

store of category-specific electronic content, or retrieving the electronic content from a 

source of electronic content that is representative of the identified category. The accessed 

content may be provided to the client system that requested the electronic content for 

presentation (655).  
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Referring to FIG. 7, a process 700 is used to identify and provide advertisements that 

are representative of a category of electronic content that appears from the search queries to 

be popular at a time corresponding to the time at which the electronic content is requested 

among users that request the electronic content. The process 700 represents one 

5 implementation of the process 600 of FIG. 6. The process 700 is executed by a provider of 

advertisements, such as the advertising server 130 of FIG. 1A.  

The advertising server receives a request for an advertisement (705). In one 

implementation, the advertisement may be a standalone advertisement, such as a pop-up 

advertisement or a pop-under advertisement. In another implementation, the advertisement 

10 may be included in other electronic content. For example, the advertisement may be a banner 

or floating advertisement within a web page. In such an implementation, the request for the 

advertisement may be a request for the electronic content. The advertisement may be 

displayed as part of a graphical user interface, the request being generated when the interface 

is first displayed or at a later time.  

15 The advertising server may receive the request from a client system on which the 

requested electronic content is to be displayed, such as the client system 105 of FIG. 1A. The 

request may be generated manually by a user of the client system, or automatically by an 

application or program operating on the client system. In implementations in which the 

advertisement is to be included in another piece of electronic content, the request for the 

20 advertisement may be received from a provider of the electronic content. For example, a user 

may submit a request for a web page that includes space for one or more advertisements. In 

such a case, the request may be the original request received from the user or a request from a 

provider of the web page for the one or more advertisements included in the web page.  

The advertising server may identify a time period during which the request was 

25 received (710) and a type of user from which the request was received (715). The advertising 

server accesses a table reflecting or enabling determination of one or more categories of 

previously received search queries submitted during the identified time period by a user of 

the identified user type (720). Based on the accessed table, the advertising server identifies a 

category that represents a typical search query submitted during the identified time period by 

30 a user of the identified type (725). The advertising server accesses an advertisement that is 

representative of the identified category (730). The advertising server provides the requested 

electronic content, including the accessed advertisement (735). Such operations are 

performed in a similar manner as corresponding operations from the process 600 of FIG. 6.  
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Referring to FIGS. 8A and 8B, an interface 800 may be used to display electronic 
content 805 to a user. The electronic content 805 includes an advertisement 810. In FIGS.  

8A and 8B13, the electronic content 805 is displayed as a web page. In other implementations, 
the electronic content may be an alternative form of an electronic message, such as an e-mail 

5 message or an instant message, or another piece of electronic content to which the 

advertisement 810 has been added.  

FIGS. 8A and 8B illustrate how a single interface 800 can be customized to generate 
different displays at different times, for example, because the user navigated to the web page 
at the different times. For example, the interface 800 of FIG. 8A was displayed at 12:36 

10 P.M., and the interface 800 of FIG. 8B was displayed at 7:59 P.M. For purposes of 
illustration, assume that these different times correspond to different time periods for which 
different categories of queries were identified as being typical of queries submitted during the 
respective time periods, based on processing of a log of queries in accordance with the 
process 400 of FIG. 4, for example. More particularly, assume that the query log indicates 

1is that queries submitted between 12:00 P.M. and 1:00 P.M. typically relate to electronics, and 
that queries submitted between 7:00 P.M. and 8:00 P.M. typically relate to celebrity news.  

Consequently, when the electronic content 805 is provided for presentation at 12:36 P.M., the 
advertisement 810 is selected for presentation as shown in the interface 800 of FIG. 8A. In 
addition, when the electronic content 805 is provided for presentation at 7:59 P.M., celebrity 

20 news and gossip content is selected for presentation as shown in the interface 800 of FIG. 8B.  

In some implementations, in addition to indicating a category of electronic content to 
be provided in response to a query, a log of queries may indicate a type of electronic content 
to be provided or other information related to the query. For example, the query log may be 
processed to identify a type of electronic content that is typical of search results for queries 

25 submitted during a particular time period and/or by users of a particular type. When 
providing electronic content during the particular time period to a user of the particular type, 

an indication of the identified type of content may be accessed, and content that is 

representative of the identified type may be provided to the user. For example, processing a 
query log may indicate that search results provided for queries submitted from 12 P.M. to 1 

30 P.M. typically are from news-related web sites and that search results provided for queries 

submitted from 7 P.M. to 8 P.M. typically are online games. Consequently electronic content 
requested from 12 P.M. to 1 P.M. may be provided from news-related web sites, and online 

games may be provided in response to requests from 7 P.M. to 8 P.M.  
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Referring to FIG. 9, a process 900 is used to resolve a query received during a time 

period from a particular type of user to refer to a single query category. The category to 

which the query is resolved may be a category that typically corresponds to queries submitted 

during the time period by users of the particular type. The process 900 represents one 

5 implementation of the process 600 of FIG. 6. The process 900 is executed by a search 

engine, such as the search engine 110 of FIG. 1A or one of the search engines 165a-165n of 

FIG. IB, or by a search interface, such as the search interface 160 of FIG. lB. For ease of 

discussion, the process 900 will be described as being executed by a search engine.  

The search engine receives a search query at a time corresponding to one of multiple 

10 time periods from a user corresponding to one of multiple types of user (905). The search 

query may be received from a client system that may access the search engine, such as the 

client system 105 of FIG. 1A. The search engine identifies multiple categories of search 

queries to which the received query corresponds (910). The search engine may identify the 

multiple categories using an ontology, such as the ontology 115 of FIG. 1A or the ontology 

15 170 of FIG. lB. In one implementation, the search engine matches the received query against 

the queries associated with the categories included in the ontology. If a particular category 

corresponds to a query that matches at least a portion of the received query, then the 

particular category and other categories related to the particular category in the ontology 

correspond to the received query.  

20 The search engine may identify a time period during which the search was received 

(915) and a type of user from which the search query was received (920). The search engine 

accesses a table reflecting or enabling determination of one or more categories of previously 

received search queries submitted during the identified time period by a user of the identified 

user type (925). Based on the accessed table, the search engine identifies one of the multiple 

25 categories that represents a typical search query submitted during the identified time period 

by a user of the identified type (930). For example, the search engine may use the accessed 

table to identify a category that represents a typical search query submitted during the 

identified time period by a user of the identified type. The search engine then may determine 

which of the multiple categories matches the category identified from the accessed table.  

30 The search engine retrieves search results that are representative of the identified 

category for the received search query (935). To do so, the search engine may supplement 

the query with information associated with or identifying the identified category.  

Supplementing the query with the information causes the query to correspond to only the 

identified category. In other words, supplementing the query resolves the query to the 
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identified category. The received query may be supplemented such that the supplemented 

query is not perceivable. The search engine may retrieve search results for the supplemented 

query, or may provide the supplemented query to one or more search engines such that the 

one or more search engines may retrieve search results for the supplemented query. Before 

5 submitting the query to a search engine, the supplemented query may be reformulated to 

adhere to a syntax in which the search engine accepts queries.  

Supplementing the query with information associated with or identifying the 

identified category may include formatting the query into a canonical form of the received 

query for the identified category. The canonical form of the entered query for the identified 

10 category is a query associated with the identified category that matches the entered query.  

When the query does not exactly match a query associated with the identified category, then 

the canonical form of the query differs from the query. For example, the query "eagles" 

matches the query "Philadelphia Eagles," which is associated with the football category.  

Consequently, "Philadelphia Eagles" may be the canonical form of the query "eagles" for the 

15 football category.  

Alternatively or additionally, the query may be supplemented with one or more 

keywords associated with the identified category. The keywords represent words or phrases 

found in a high percentage of search results for queries associated with the identified 

category. The keywords may be associated with the identified category or a category related 

20 to the identified category in the ontology. The query may be supplemented with the 

keywords such that search results retrieved for the supplemented query include at least one of 

the keywords.  

The search engine provides the retrieved search results for presentation to a user that 

provided the search query (940). For example, the search results may be provided to the 

25 client system from which the search query was received originally. The client system may 

present the search results to a user that specified the search query on the client system.  

Referring to FIG. 10, a search tool user interface 1000 may be presented to a user of 

the client system 155 of FIG. 1B by the search interface 160 of FIG. lB when accessed. For 

example, the search tool user interface 1000 may be a web page sent to the client system 155 

30 by the search interface 160 in response to a request from the client system 155. The client 

system 155 may present the search tool user interface 1000 to the user with a web browser 

running on the client system 155. The search tool user interface includes a text field 1005 

and a button 1010. The user may enter a search query into the search field 1005. As 

illustrated, the user has entered "eagles" in the text field 1005 as the search query. Selecting 
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the button 1010 after a search query has been entered into the text field 1005 submits the 

search query to the search interface 160 such that search results for the search query may be 

identified.  

The search tool interface 1000 displays search results 1015a-1015e that have been 

5 retrieved for the search query entered in the text field 1005 after the submit button 1010 has 

been selected. The interface 1000 includes an indicator 1020 of the original search query.  

The interface 1000 also includes an indicator 1025 of a query category to which the original 

query was resolved and an indicator 1030 of other categories to which the original query 

corresponds, but to which the original query was not resolved.  

10 The indicators 1025 and 1030 indicate that the search query corresponds to multiple 

categories in the ontology 115. For example, one of the queries corresponding to a musicians 

category in the ontology 170 matches the search query, as indicated by the indicator 1025. In 

addition, the indicator 1030 indicates that a query corresponding to a football category in the 

ontology 170 matches the search query, and that a query corresponding to a bird category in 

15 the ontology 170 matches the search query.  

The indicators 1025 and 1030 also may indicate canonical forms of the query entered 

in the text field 1005 for the corresponding categories. The canonical form of the entered 

query for a particular category is a query associated with the particular category that matches 

the entered query. For example, the entered query matches the query "The Eagles" that is 

20 associated with the musicians category, so "The Eagles" is the canonical form of the entered 

query for the musicians category. Similarly, "Philadelphia Eagles" is the canonical form of 

the entered query for the football category, and "eagles" is the canonical form of the entered 

query for the bird category.  

The query may be resolved to refer to a single category of query that typically 

25 represents queries received at the same time as the query. When the query was resolved to 

refer to the category indicated by the indicator 1025, the query entered in the text field 1005 

was supplemented with information associated with the category. For example, the query 

may be reformatted into the canonical form of the query for the category. More particularly, 

the query was resolved to refer only to the musicians category, so the query was reformatted 

30 into "The Eagles," which is the canonical form of the query for the musicians category. In 

addition, the query may be supplemented with one or more keywords associated with the 

musicians category in the ontology 115. Such reformatting and supplementing may be 

indicated in the text field 1005.  
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As a result of the disambiguation of the query by supplementing the query with 

information associated with the musicians category, the search results 1015a-1015e are all 

representative of the musicians category. More particularly, the search results 1015a-1015e 

represent Internet resources that match the supplemented query, which is representative of 
5 only the musicians category in the query ontology 115. Therefore, the search results 1015a

1015e all relate to musicians named "The Eagles." 

In some implementations, a query may be disambiguated to refer to a category that a 
user had not intended for the category. In such implementations, one of the indicators 1025 

and 1030 may be selected to retrieve search results that are representative of a category 

10 corresponding to the selected indicator. For example, two portions of the indicator 1030 may 
be selectable, with a first portion corresponding to the football category, and a second portion 
corresponding to the birds category. The user may select the first or second portions of the 

indicator 1030 to resolve the query to and to retrieve search results that are representative of 

the category corresponding to the selected portion. After a portion of the indicator 1030 has 

15 been selected, the user may select the indicator 1025 to retrieve search results that are 

representative of the musicians category to which the query was resolved originally.  

When one of the indicators 1025 and 1030 is selected, the original query identified by 
the indicator 1020 may supplement the query with information associated with or identifying 

the category corresponding to the selected indicator. Search results may be retrieved for the 
20 supplemented query, and the search results may be presented on the interface 1000. In 

addition, the indicators 1025 and 1030 may be modified to indicate the new category to 

which the original query has been resolved. The modified indicators 1025 and 1030 may be 
selected to retrieve search results that are representative of a different category, as described 

above.  

25 In addition, the user may manually indicate that the query is not to be resolved to a 
particular category such that search results that are not necessarily representative of the 

particular category are retrieved. For example, the user may select the indicator 1020 to 

indicate that search results that are not representative of a particular category are to be 

retrieved.  

30 Referring to FIG. 11, a process 1100 is used to format a query received during a time 

period from a user of a particular type to be representative of a category that typically 

corresponds to queries submitted during the time period from users of the particular type.  

The process 1100 represents one implementation of the process 600 of FIG. 6. The process 

1100 is executed by a search engine, such as the search engine 110 of FIG. 1A or one of the 
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search engines 165a-165n of FIG. IB, or by a search interface, such as the search interface 

160 of FIG. lB. For ease of discussion, the process 1100 will be described as being executed 

by a search engine.  

The search engine identifies, for a received search query, a category that represents a 
5 typical search query submitted during a time period in which the search query was received 

by a user of a type of user from which the search query was received (1105). Such an 

operation may be performed in a similar manner as is done the process 600 of FIG. 6.  

The search engine formats the received search query to be representative of the 
identified category (1110). The query may be formatted into a canonical form of the query 

10 for the identified, or may be supplemented with keywords associated with the identified 

query, as was done in the process 900 of FIG. 9. The search engine retrieves search results 

for the formatted search query (1115) and provides the retrieved search results for 

presentation to a user that provided the search query (1120).  

Referring to FIG. 12, the search tool user interface 1000 displays search results 
15 1205a-1205e that were retrieved for a query entered in the text field 1005 after the query was 

supplemented with one or more keywords associated with a particular category of query. The 
particular category may be a category that typically represents queries received during a time 
period in which the query was entered in the text field 1005 by a type of user corresponding 

to the user of the user interface 1000. The search tool user interface 1000 illustrated in FIG.  
20 12 may be presented after the button 1010 of the search tool user interface 1000 illustrated in 

FIG. 10 has been selected, if the search query entered into the text field 1005 of FIG. 10 

corresponds to only one category. Alternatively, the search tool user interface 1000 

illustrated in FIG. 12 may be presented after the query has been resolved to refer to only one 

of the multiple categories. Either approach may be used to display a single category or 
25 multiple categories that are used to supplement the search query. Moreover, to the extent that 

a user edits the text field 1005 to add or omit categories, the auto classifier (e.g., FIG. 9) 

process may be disengaged automatically or a user interface may be provided to enable 

manual disengagement of such a process.  

The search results 1205a-1205e are representative of the bird category of the ontology 
30 115 because the query entered in the text field 1005 has been supplemented with keywords 

associated with the bird category. The keywords may be added to the query as a result of 

being associated with a query category that typically represents queries received during a 
time period in which the query was specified and with a type of user corresponding to the 

user of the interface 1000. In addition to including the original query "eagles," the search 
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results 1205a-1205e also may include one or more of the keywords that were used to 

supplement the original query.  

The keywords with which the query has been supplemented may or may not be made 
perceivable to the user from which the query was received. As a result, the query may or 

5 may not be modified within the text field 1005, though the query has been modified within 

the text field in the illustrated search tool user interface 1000.  

The search query illustrated as entered in the text field 1005 may have been specified 
partially or completely by a user of the interface 1000. For example, the user may specify 

only the original query (e.g., "eagles") and the remainder of the query may have been added 
10 automatically as keywords associated with a particular category of the query. In one 

implementation, a user may delete one or more of the keywords that have been added to the 
query. In such an implementation, the deleted keywords may not be added to query again, 
for example, if search results for the query are retrieved again. In other words, after the query 
has been supplemented with a keyword once, the keyword will not be added to the query 

15 again. Consequently, the user is enabled to control which of the keywords are included in the 
final query for which search results are retrieved.  

Referring to FIG. 13, a process 1300 is used to retrieve search results for a query 
received during a time period from a particular type of user from sources that are 
representative of a category that typically corresponds to queries submitted during the time 

20 period and users of the particular type. The process 1300 represents one implementation of 

the process 600 of FIG. 6. The process 1300 is executed by a search engine, such as the 

search engine 110 of FIG. 1A or one of the search engines 165a-165n of FIG. lB, or by a 

search interface, such as the search interface 160 of FIG. lB. For ease of discussion, the 
process 1300 will be described as being executed by a search engine.  

25 The search engine identifies, for a received search quely, a category that represents a 
typical search query submitted during a time period in which the search query was received 

by a user of a type of user from which the search query was received (1305). Such an 

operation may be performed in a similar manner as is done the process 600 of FIG. 6.  

The search query identifies sources of search results that are representative of the 
30 identified category (1310). The sources may be associated with the identified category in an 

ontology used to identify the category, such as the ontology 165. The search engine retrieves 
search results for the received search query from the identified sources (1315). For example, 
the search engine may submit the search query to each of the identified sources, and may 
receive search results from each of the identified sources. Alternatively or additionally, the 
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search engine may locally identify and retrieve search results from the identified sources.  

The search engine may merge the sets of search results received from the identified sources.  

For example, the search engine may remove duplicative search results and may rank the 

merged search results. The search engine provides the retrieved search results for 

5 presentation to a user that provided the search query (1320).  

Referring to FIG. 14, a search tool user interface 1400 is similar to the search tool 

user interface 1000 of FIGS. 10 and 12. The search tool user interface 1400 includes a text 

field 1405 into which a user may enter a search query, and a button 1410 that may be selected 

to retrieve search results 1415a-1415f for the entered query. As illustrated, the user has 

10 entered "eagles" in the text field 1405, and the button 1410 has been selected to retrieve the 

search results 1415a-1415f. The search tool user interface 1400 also includes category 

identifiers 1420a-1420c that identify query categories with which the entered query is 

associated and information source indicators 1425a-1425j that identify information sources 

corresponding to the categories identified by the category identifiers 1420a-1420c.  

15 The category identifiers 1420a-1420c indicate that the query entered in the text field 

1405 is associated with multiple categories in the ontology 170. More particularly, the query 

is associated with a musicians category, as indicated by the category identifier 1420a, a birds 

category, as indicated by the category identifier 1420b, and a football category, as indicated 

by the category identifier 1420c. The query may be resolved to refer to only one of the 

20 categories identified by the category identifiers 1420a-1420c. The category to which the 

query is resolved may be a category that typically represents queries submitted during a time 

period in which the query was specified in the text field 1405 and in which the button 1410 

was selected and to a type of user that specified the query. Alternatively or additionally, the 

category to which the query is resolved may be one of the multiple categories that has been 

25 selected by a user of the interface 1400. For example, an interface enabling selection of one 

of the multiple categories may be presented to the user prior to presentation of the interface 

1400. The query then may be submitted to one or more information sources corresponding to 

the category to which the query was resolved or to the category that was selected for the 

query such that the search results 1405a-1405f are retrieved from the information sources.  

30 The information source indicators 1425a-1425j identify the information sources 

corresponding to the query category to which the query was resolved. More particularly, the 

information source indicators 1425a-1425j identify information sources corresponding to the 

birds category to which the query was resolved. Each of the information source indicators 

1425a-1425b corresponds to an expert domain listed in the expert domain list 320a of FIG.  
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3A for the exemplary birds category 205m from the exemplary ontology 115 of FIGS. 2A 

and 2B.  

Each of the search results 1415a-1415f has been retrieved from one of the information 

sources for which an information source indicator 1425a-1425j is displayed. Because the 

5 search results 1415a-1415f are retrieved from one or more of the information sources 

corresponding to the birds category, the search results 1415a-1415f are all representative of 

the birds category. Furthermore, selecting one of the information source indicators 1425a

1425j may cause search results only from the corresponding information source to be 

retrieved and displayed to the exclusion or apparent visual preference or relative order with 

10 respect to results from other of the sources, which further ensures that the search results are 

representative of the birds category in the above example.  

In some implementations, a query may be submitted to information sources 

corresponding to a category that a user had not intended for the category. For example, the 

query may be submitted to information sources associated with the birds category, even 

15 though the user may not have intended the birds category for the query. In such a case, the 

category identifiers 1420a and 1420c may be selected to indicate that search results that are 

representative of the musicians category and the football category, respectively, are to be 

retrieved. Selection of one of the category identifiers 1420a and 1420c may result in 

submission of the query to one or more information sources corresponding to a category of 

20 the selected category identifier. In addition, selecting one of the category identifiers 1420a 

and 1420c may cause a set of information source indicators identifying the information 

sources corresponding to the selected category to be displayed on the interface 1400. The 

newly revealed information source indicators may be selected in manner similar to the 

information source indicators 1425a-1425j. In addition, the information source indicators 

25 1425a-1425j may be removed from the interface 1400 when one of the category identifiers 

1420 and 1420c is selected.  

Referring to FIG. 15, a process 1500 is used to manage a cache based on a category of 

electronic content that is to be stored in the cache. More particularly, inclusion of the 

electronic content in the cache may be conditioned upon the electronic content being 

30 representative of a category that typically represents search queries submitted during a time 

period in which the content may be cached by a type of user for which the content may be 

cached.  

For example, the process 1500 may be executed when determining whether to cache a 

web page relating to video games for a teenage male between 2 and 3 P.M. A log of search 
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queries may indicate that queries submitted by teenage males between 2 and 3 P.M. typically 

relate to video games. Because teenage males typically search for electronic content related 

to video games between 2 and 3 P.M., the web page may be included in a cache for the 

teenage male between 2 and 3 P.M. Alternatively the log may indicate that queries submitted 

5 by teenage males between 2 and 3 P.M. typically relate to math, in which case the web page 

may not be cached for the teenage male between 2 and 3 P.M.  

The process 1500 may be executed by a system on which the cache is maintained.  

For example, the electronic content may be search results retrieved for a search query, and 

the search results may be cached by a search engine that retrieves the search results, such as 

10 the search engine 110 of FIG. l A, or a search interface that provides the search results, such 

as the search interface 160 of FIG. lB. Alternatively, the electronic content may be cached 

by a client system to which the electronic content is provided, such as the client system 105 

of FIG. 1A or the client system 155 of FIG. lB. For ease of description, the process 1500 

will be described as being performed by a caching system.  

15 The caching system receives electronic content that may be cached at a time 

corresponding to one of the multiple time periods for a user corresponding to a particular one 

of the multiple types (1505). Indications of the time period during which the electronic 

content may be cached and of the type of user for whom the electronic content may be cached 

may be associated with the request as attributes of the request. The electronic content may 

20 include a web page, an e-mail message, an instant message, a file, or another piece of 

electronic content. Alternatively or additionally, the electronic content may include search 

results that were retrieved in response to a search query received by the caching system.  

Receiving the electronic content may include receiving the content from a provider of the 

electronic content, or accessing the electronic content from the provider.  

25 The caching system identifies one of the multiple categories to which the electronic 

content corresponds (1510). For example, if the electronic content is search results, the 

caching system may use an ontology, such as the ontology 115 of FIG. 1A or the ontology 

170 of FIG. 1B, to identify a category corresponding to a search query for which the search 

results were identified. Alternatively or additionally, the caching system may match the 

30 electronic content against the queries and keywords associated with the categories included in 

the ontology. If a particular category corresponds to a query or keyword that is included in 

the electronic content, then the particular category corresponds to the received query.  

The caching system determines a category that represents a typical search query 

submitted during a time period in which the electronic content may be cached for a type of 
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user for which the electronic content may be cached (1515). Such an operation may be 
performed in a similar manner as is done the process 600 of FIG. 6. The caching system may 

compare the identified category to the determined category (1520). The caching system 

includes the electronic content in the cache when the identified category of the electronic 

5 content is one of the determined categories (1525). Otherwise, the electronic content is not 

included in the cache.  

A query log is described throughout as including queries along with information 

describing the queries, such as the times at which the queries were submitted and attributes of 

users that submitted the queries. In other implementations, the query log also may include 
10 one or more search results retrieved for the queries. Each of the search results may be 

associated in the query log with a time at which a corresponding search query was submitted 

and demographic information describing a user that submitted the query. Each of the search 
results may be processed and used to manage electronic content in a similar manner as the 

queries from the query log, as described above.  

15 The described techniques for managing electronic content use a log of queries that 

includes indications of times at which the queries were submitted and types of users that 

submitted the queries. In other implementations, only a subset of such information or other 

information describing the queries may be included in the query log. For example, 
information describing computer systems or applications used to submit the queries may be 

20 included in the log. Such additional information may be considered when managing 

electronic content, as described above. Furthermore, the described techniques for managing 

electronic content consider both times at which the queries and the content requests were 
submitted and types of users that submitted the queries and the content requests when 

identifying an appropriate manner in which electronic content should be managed. Other 
25 implementations of the described techniques may consider only one of the submission times 

and the user types when identifying the appropriate manner in which electronic content 

should be managed.  

The described systems, methods, and techniques may be implemented in digital 

electronic circuitry, computer hardware, firmware, software, or in combinations of these 
30 elements. Apparatus embodying these techniques may include appropriate input and output 

devices, a computer processor, and a computer program product tangibly embodied in a 

machine-readable storage device for execution by a programmable processor. A process 

embodying these techniques may be performed by a programmable processor executing a 
program of instructions to perform desired functions by operating on input data and 
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generating appropriate output. The techniques may be implemented in one or more computer 

programs that are executable on a programmable system including at least one programmable 

processor coupled to receive data and instructions from, and to transmit data and instructions 

to, a data storage system, at least one input device, and at least one output device. Each 

5 computer program may be implemented in a high-level procedural or object-oriented 

programming language, or in assembly or machine language if desired; and in any case, the 

language may be a compiled or interpreted language. Suitable processors include, by way of 

example, both general and special purpose microprocessors. Generally, a processor will 

receive instructions and data from a read-only memory and/or a random access memory.  

o10 Storage devices suitable for tangibly embodying computer program instructions and data 

include all forms of non-volatile memory, including by way of example semiconductor 

memory devices, such as Erasable Programmable Read-Only Memory (EPROM), 

Electrically Erasable Programmable Read-Only Memory (EEPROM), and flash memory 

devices; magnetic disks such as internal hard disks and removable disks; magneto-optical 

15 disks; and Compact Disc Read-Only Memory (CD-ROM). Any of the foregoing may be 

supplemented by, or incorporated in, specially-designed ASICs (application-specific 

integrated circuits).  

It will be understood that various modifications may be made without departing from 

the spirit and scope of the claims. For example, advantageous results still could be achieved 

20 if steps of the disclosed technlmiques were performed in a different order and/or if components 

in the disclosed systems were combined in a different manner and/or replaced or 

supplemented by other components. Accordingly, other implementations are within the 

scope of the following claims.  
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WHAT IS CLAIMED IS: 

2 

3 1. A method for providing category-specific electronic content, the method comprising: 

4 receiving a request for electronic content, the request having an attribute; 

5 comparing the attribute of the received request to an attribute that is related to a query 

6 included in a log of search queries; 

7 accessing an indication of a category based on a detected relationship between an 

8 attribute associated with that category and the attribute of the received request; and 

9 accessing and providing electronic content that is representative of the identified 

10 category.  

11 

12 2. The method of claim 1 further comprising presenting the accessed content.  

13 

14 3. The method of claim 1 wherein: 

15 receiving a request for electronic content comprises receiving a request for electronic 

16 content having an attribute identifying a time period during which the request was submitted; 

17 comparing the attribute of the received request to an attribute of a query included in a 

a18 log of search queries comprises comparing the attribute identifying the time period to an 

19 attribute of a query from the log of search queries identifying a time period during which the 

20 query was submitted; and 

21 accessing an indication of a category comprises accessing an indication of a category 

22 based on a detected match between a time period associated with the category and the time 

23 period identified by the attribute of the request.  

24 

25 4. The method of claim 3 wherein: 

26 the attribute of a query from the query log identifies an hour within a day, a day 

27 within a week, a day within a month, a day within a year, a week within a month, a week 

28 within a year, or a month within a year during which the query was submitted; and 

29 the attribute of the received request identifies an hour within a day, a day within a 

30 week, a day within a month, a day within a year, a week within a month, a week within a 

31 year, or a month within a year during which the received request was submitted.  

32 

33 5. The method of claim 1 wherein: 
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1 receiving a request for content comprises receiving a request for electronic content 

2 having an attribute identifying a characteristic of a user that submitted the request; 

3 comparing the attribute of the received request to an attribute of a query included in a 

4 log of search queries comprises comparing the attribute identifying the user characteristic to 

5 an attribute of a query from the log of search queries identifying a characteristic of user that 

6 submitted the query; and 

7 accessing an indication of a category comprises accessing an indication of a category 

8 based on a detected match between a user characteristic associated with the category and the 

9 user characteristic identified by the attribute of the request.  

10 

11 6. The method of claim 5 wherein: 

12 the attribute of a query from the query log identifies a gender of a user that submitted 

13 the query, an age of the user that submitted the query, or a location of the user that submitted 

14 the query; and 

15 the attribute of the received request identifies a gender of a user that submitted the 

16 received request, an age of the user that submitted the received request, or a location of the 

17 user that submitted the received request.  

18 

19 7. The method of claim 1 wherein: 

20 receiving a request for electronic content comprises receiving a request for electronic 

21 content that includes an advertisement; and 

22 accessing electronic content comprises accessing an advertisement that corresponds to 

23 the identified category.  

24 

25 8. The method of claim 1 wherein: 

26 receiving a request for electronic content comprises receiving a search query for 

27 which search results are to be retrieved; and 

28 accessing the requested electronic content comprises accessing search results that are 

29 representative of the identified category for the received search query.  

30 

31 9. The method of claim 8 wherein accessing search results comprises: 

32 formatting the query to be representative of the identified category; and 

33 retrieving search results for the formatted query.  

34 
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1 10. The method of claim 9 wherein formatting the query comprises supplementing the 

2 query with additional information that is representative of the identified category.  

3 

4 11. The method of claim 10 wherein supplementing the query comprises formatting the 

5 query into a canonical form of the query for the identified category.  

6 

7 12. The method of claim 10 wherein supplementing the query comprises supplementing 

8 the query with one or more keywords that are representative of the identified category.  

9 

10 13. The method of claim 8 wherein accessing search results comprises: 

11 routing the search query to at least one source of search results that are representative 

12 of the identified category; and 

13 receiving search results for the search query from the at least one source.  

14 

15 14. The method of claim 8 wherein accessing search results further comprises: 

16 identifying two categories to which the received search query corresponds; 

17 comparing the two categories to the indicated category; and 

18 identifying one of the two categories that matches the indicated category.  

19 

20 15. The method of claim 1 wherein accessing an indication of a category comprises 

21 accessing an indication of a category having a high probability of representing a query from 

22 the log that has an attribute that matches the attribute of the received request.  

23 

24 16. The method of claim 1 further comprising: 

25 identifying, for each attribute, queries from the query log that have the attribute; 

26 identifying, for each of the identified queries, a category corresponding to the 

27 identified query; 

28 identifying, for each category corresponding to one of the identified queries, a 

29 probability that the category corresponds to one of the identified queries; and 

30 wherein accessing an indication of a category comprises accessing an indication of a 

31 category with a high probability.  

32 

33 17. The method of claim 16 wherein identifying a category corresponding to the 

34 identified query comprises: 
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1 accessing, for each category, a list of queries that correspond to the category; and 

2 identifying a category as corresponding to the identified query when at least a portion 

3 of the identified query matches at least a portion of one of the queries included in the list of 

4 queries for the category.  

5 

6 18. The method of claim 1 wherein accessing an indication of a category comprises: 

7 accessing a log of search queries, each of the search queries having an attribute; 

8 identifying a query from the log having an attribute that matches the attribute of the 

9 received request; and 

10 identifying a category corresponding to the identified query.  

11 

12 19. The method of claim 1 wherein accessing an indication of a category comprises: 

13 accessing a table having entries, each entry being associated with an attribute and a 

14 category that represents a search query from a log of search queries that is related to the 

15 attribute; 

16 identifying an entry of the table that is associated with the attribute of the received 

17 request; and 

18 identifying a category that is associated with the identified entry in the table.  

19 

20 20. The method of claim 19 wherein: 

21 accessing a table comprises accessing a table having entries, each entry being 

22 associated with multiple attributes and a category that represents a search query from a log of 

23 search queries that is related to the multiple attributes; and 

24 identifying an entry of the table comprises identifying an entry of the table that is 

25 associated with multiple attributes of the received request.  

26 

27 21. The method of claim 19 wherein: 

28 accessing a table comprises accessing a table having entries, each entry being 

29 associated with a time period and a category that represents a search query from a log of 

30 search queries that was submitted during the time period; and 

31 identifying an entry of the table comprises identifying an entry of the table that is 

32 associated with a time period during which the request was received.  

33 

34 22. The method of claim 1 wherein: 
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1 the request has multiple attributes, each query included in the log of search queries 

2 has multiple attributes, and each query included in the query log is represented by multiple 

3 categories; 

4 receiving a request for electronic content comprises receiving the request for 

5 electronic content, the request having multiple attributes; 

6 comparing the attribute of the received request to an attribute related to at least one 

7 query included in a log of search queries comprises comparing the attributes of the received 

8 request to attributes related to a query included in a log of search queries; and 

9 accessing an indication of a category comprises accessing an indication of multiple 

10 categories based on detected relationships between the attributes associated with the multiple 

11 categories and the attributes of the received request.  

12 

13 23. A method for caching electronic content, the method comprising: 

14 receiving electronic content for inclusion in a cache, the electronic content having an 

15 attribute; 

16 identifying a category to which the electronic content corresponds; 

17 comparing the attribute of the electronic content to an attribute that is related to a 

18 query included in a log of search queries; 

19 accessing an indication of a category based on a detected relationship between an 

20 attribute associated with that category and the attribute of the electronic content; 

21 comparing the identified category to the indicated category; and 

22 including the electronic content in a cache when the identified category matches the 

23 indicated category.  

24 

25 24. The method of claim 23 wherein: 

26 receiving electronic content comprises receiving electronic content having an attribute 

27 identifying a time period during which the electronic content may be cached; 

28 comparing the attribute of the electronic content to an attribute of a query included in 

29 a log of search queries comprises comparing the attribute identifying the time period to an 

30 attribute of a query from the log of search queries identifying a time period during which the 

31 query was submitted; and 

32 accessing an indication of a category comprises accessing an indication of a category 

33 based on a detected relationship between a time period associated with the category and the 

34 time period of the attribute of the electronic content.  
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1 

2 25. The method of claim 24 wherein: 

3 the attribute of a query from the query log includes identifies an hour within a day, a 
4 day within a week, a day within a month, a day within a year, a week within a month, a week 
5 within a year, or a month within a year during which the query was submitted; and 
6 the attribute of the electronic content identifies an hour within a day, a day within a 
7 week, a day within a month, a day within a year, a week within a month, a week within a 
8 year, or a month within a year during which the electronic content may be cached.  

9 

10 26. The method of claim 23 wherein: 

11 receiving electronic content comprises receiving electronic content having an attribute 
12 identifying a characteristic of a user that submitted the request; 
13 comparing the attribute of the electronic content to an attribute of a query included in 
14 a log of search queries comprises comparing the attribute identifying the user characteristic to 
15 an attribute of a query from the log of search queries identifying a characteristic of a user that 
16 submitted the query; and 

17 accessing an indication of a category comprises accessing an indication of a category 
18 based on a detected relationship between a user characteristic associated with the category 
19 and the user characteristic identified by the attribute of the electronic content.  

20 

21 27. The method of claim 26 wherein: 

22 the attribute of a query from the query log identifies a gender of a user that submitted 
23 the query, an age of the user that submitted the query, or a location of the user that submitted 

24 the query; and 

25 the attribute of the electronic content identifies a gender of a user for which the 
26 electronic content may be cached, an age of the user for which the electronic content may be 
27 cached, or a location of the user for which the electronic content may be cached.  

28 

29 28. The method of claim 23 wherein the electronic content includes search results 
30 retrieved for a search query that is representative of the identified category of the electronic 

31 content.  

32 

33 29. The method of claim 23 further comprising: 
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1 identifying queries from the query log having an attribute that matches the attribute of 

2 the electronic content; 

3 identifying, for each of the identified queries, a category to which the identified query 

4 corresponds; 

5 identifying, for each category corresponding to one of the identified queries, a 

6 probability that the category corresponds to one of the identified queries; and 

7 wherein accessing an indication of a category comprises accessing an indication of a 

8 category with a high probability.  

9 

10 30. The method of claim 29 wherein identifying a category corresponding to the 

11 identified query comprises: 

12 accessing, for each category, a list of queries that correspond to the category; and 

13 identifying a category as corresponding to the identified query when at least a portion 

14 of the identified query matches at least a portion of one of the queries included in the list of 

15 queries that correspond to the category.  

16 

17 31. The method of claim 23 wherein: 

18 the electronic content has multiple attributes, each query included in the log of search 

19 queries has multiple attributes, the electronic content is represented by multiple categories, 

20 and each query included in the query log is represented by multiple categories, wherein: 

21 receiving electronic content comprises receiving the electronic content having 

22 multiple attributes; 

23 identifying a category to which the electronic content corresponds comprises 

24 identifying multiple categories to which the electronic content corresponds; 

25 comparing the attribute of the electronic content to an attribute of a query included in 

26 a log of search queries comprises comparing the multiple attributes of the electronic content 

27 to multiple of a query included in a log of search queries; and 

28 accessing an indication of a category comprises accessing an indication of a category 

29 based on detected relationships between multiple attributes associated with the category and 

30 the multiple attributes of the electronic content.  

31 

32 32. A computer program stored on a computer-readable medium or a propagated signal 

33 that, when executed, generates a graphical user interface on a display device, the graphical 

34 user interface comprising: 
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1 a tirst clisplay, presentea min satisfaction of a request having a first attribute, of first 

2 electronic content; and 

3 a second display, presented in satisfaction of a request having a second attribute, of 

4 second electronic content, 

5 wherein the first electronic content comprises an advertisement that is representative 

6 of a category of queries from a query log that represents a typical query related to the first 

7 attribute and the second electronic content comprises electronic content that is representative 

a of a category of queries from a query log that represents a typical query related to the second 

9 attribute.  

10 

11 33. The computer program product of claim 32 wherein the first attribute matches the 

12 second attribute.  

13 

14 34. The computer program product of claim 32 wherein the first attribute differs from the 

15 second attribute.  
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