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AUTOMATIC IDENTIFICATION OF RELATED 
SEARCH KEYWORDS 

CLAIM OF PRIORITY 

0001. This application claims priority under 35 USC 
S119(e) to U.S. Patent Application Ser. No. 60/732,021, filed 
on Oct. 31, 2005, the entire contents of which are hereby 
incorporated by reference. 

TECHNICAL FIELD 

0002 This description relates to enhancing search engine 
capabilities, and more particularly to automatically identi 
fying search keywords that relate to a particular keyword. 

BACKGROUND 

0003 Typical Internet search engine websites, such as 
one provided by Lycos, Inc., enable users to conveniently 
locate websites relating to a particular topic without having 
to know a uniform resource locator (URL) for the website. 
In particular, a user enters search terms as a query to a search 
engine and receives a list of results, typically in the form of 
hyperlinks to each identified website along with a title, 
description, and/or an excerpt of the website. Search engine 
websites generally use proprietary algorithms for perform 
ing automated searching and/or indexing of documents 
available over the Internet. The purpose of such algorithms 
is generally to locate web documents that are relevant in the 
context of a particular query based on the content of the web 
documents. Accordingly, results can be ranked and pre 
sented to the user in an order of relevance, as determined by 
the particular proprietary algorithm. 
0004 Many Internet search engines also provide prede 
termined results based on the search terms included in the 
query and without explicitly considering the content of the 
web documents included in the results. For example, the 
results of a search may include sponsored links or other paid 
listings that are based on an inclusion in the search of a 
particular keyword or keywords. Typically, an advertiser 
bids or pays a preset fee to be displayed as a sponsored link 
for searches that include a particular keyword or keywords. 
In many cases, advertisers bid based on a pay-per-click 
model, in which the advertiser only pays when its link in a 
search results list is clicked. 

0005 The efficiency of a paid listing for a website is 
dependent upon the selection of one or more keywords that 
are most likely to be used by consumers to which the website 
is targeted. For example, a website operator may want its 
website to appear as a paid listing in response to search 
queries Submitted by consumers who are actually searching 
for the content of the website or some closely related 
content. Keywords can be selected by identifying a small 
number of highly relevant search terms and using a keyword 
expansion technique. Conventional keyword expansions are 
lexicographical and use thesauruses, dictionaries, and other 
linguistic resources to identify alternative search terms with 
the same or similar meanings. 

SUMMARY 

0006 Keyword expansions can be extended and 
enhanced by collecting data relating to search queries Sub 
mitted to a search engine and using collaborative filtering to 
identify words and phrases that are used in similar circum 
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stances as a particular “seed' keyword. As a result, keyword 
expansions can be performed that identify keyword candi 
dates based on conceptual similarities 
0007. In one general aspect, keyword candidates are 
identified by collecting data relating to search queries per 
formed using one or more search engines. The data identifies 
search terms from search queries associated with one 
another. A particular keyword is identified, and, based on the 
data, a list of one or more candidate keyword related to the 
particular keyword is generated. 
0008 Implementations can include one or more of the 
following features. An association between search queries is 
determined by identifying search queries performed within 
a search session. A set of search queries included in the 
search session is identified based on each of the search 
queries in the set being received from a particular location 
and/or within a predetermined time. The particular location 
can be determined based on an originating address associ 
ated with each of the search queries in the set or based on 
data stored on a device from which each search query 
originates. An association between search queries can be 
determined by identifying search queries with related ele 
mentS. 

0009. The one or more candidate keywords can include a 
search term included in a search query associated with one 
or more search queries that include the particular keyword. 
The candidate keywords can be identified by identifying 
different stems of a base term, identifying possible misspell 
ings of a term, or analyzing the data for patterns of similar 
search tendencies. Candidate keywords can also be rated 
based on an identification of search term usage trends or a 
cost associated with each candidate keyword. Data identi 
fying associations between different search terms can be 
aggregated based on received search queries, and the can 
didate keywords can be determined based on the aggregated 
data. Information relating to usage trends among the differ 
ent search terms can also be collected and used to identify 
candidate keywords by, for example, weighting the candi 
date keywords based on a cost relating to associating each 
candidate keyword with predetermined information. 
0010. The details of one or more implementations are set 
forth in the accompanying drawings and the description 
below. Other features will be apparent from the description 
and drawings, and from the claims. 

DESCRIPTION OF DRAWINGS 

0011 FIG. 1 is a flow diagram of a process for generating 
conceptual keyword expansions. 
0012 FIG. 2 is a flow diagram of a process for identify 
ing associated search queries. 
0013 FIG. 3 is a block diagram of an exemplary system 
that can be used to implement a conceptual keyword expan 
sion technique. 
0014 FIG. 4 is a block diagram illustrating an example 
data processing system. 
0015 Like reference symbols in the various drawings 
indicate like elements. 

DETAILED DESCRIPTION 

0016. In general, keyword expansions involve selecting 
an initial keyword or keywords and identifying one or more 
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other related or potentially related keywords. Keywords can 
include terms that are used to index data and terms that are 
used as criteria for a search. Among other things, keywords 
can include meta tags included in web pages and terms that 
are used to search for the meta tags. A meta tag is a tag (i.e., 
a coding Statement) in the Hypertext Markup Language 
(HTML) that describes some aspect of the contents of a Web 
page. While conventional keyword expansions use lexico 
graphical techniques, conceptual keyword expansions iden 
tify keywords that relate to the same underlying concept 
without being limited to lexicographical tools such as the 
sauruses and dictionaries. Here a concept is a general idea 
derived or inferred from specific instances or occurrences. 
Keywords that relate to the same concept can be identified 
by analyzing search patterns (e.g., repeated behaviors or 
tendencies) across a pool of users. For example, different 
users will tend to use the same or similar search terms when 
searching for information on a particular subject. Such 
information can be used to identify relationships and asso 
ciations between different keywords that are not otherwise 
apparent. 

0017 FIG. 1 is a flow diagram of a process 100 for 
generating conceptual keyword expansions. Large numbers 
of search queries received from a variety of different users 
or other sources are monitored (105), and data relating to the 
monitored search queries is stored (110). For example, a 
search engine website can collect information Such as which 
search terms were used together in the same query or in a 
series of related queries, which websites were selected as a 
result of a particular query, and a particular time frame 
during which a search term or search query appears. Search 
queries can include, for example, a keyword, a group of 
keywords, a phrase, and/or other criteria. Search queries can 
include Boolean operators or other special instructions. 
0018. The stored data is aggregated (115) to provide 
statistics relating to search patterns. For example, these 
statistics may indicate how many times different search 
terms appeared together in the same query and/or in the 
same series of related queries, which search terms frequently 
appeared together in the same query, which websites are 
closely tied to particular search terms, and how many times 
a search term or search query appeared during a particular 
time frame. The stored data can be aggregated on a periodic 
basis (e.g., once a day or once a week), continuously (e.g., 
each time a search term or search query is received, one or 
more related Statistics are adjusted accordingly), or upon 
request by an administrator. The stored data can be aggre 
gated according to evolving aggregation criteria, which can 
evolve, for example, based on manual additions of criteria 
(e.g., to analyze new characteristics) and manual or auto 
matic adjustments to existing criteria (e.g., to split a category 
of statistics into different Sub-categories). In addition, aggre 
gation can be performed on limited Subsets of data (e.g., 
separate data aggregations are generated for each month). 
0019. The aggregated data can be mined or otherwise 
analyzed (120) to identify patterns. Numerous different 
types of patterns can be identified. For example, the analysis 
can identify patterns relating to which search terms are 
frequently used in the same query, search terms that are used 
with increasing or decreasing frequency, which search terms 
most closely correspond to a particular website or type of 
website, and the most common misspellings of particular 
terms. If analyzed over a sufficient time period and/or 
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number of samples, patterns can generally provide a reliable 
model of typical tendencies or other observable character 
istics of search engine users. 
0020 Subsequently, a keyword can be identified for 
expansion (125). For example, a pay-per-click advertiser 
may consider one or more keywords to be of particular 
relevance to the advertiser, such that the advertiser wants to 
appear as a sponsored link in response to search queries that 
use the keywords. The advertiser, however, may want to 
expand the scope of searches that produce the sponsored link 
as a result. Accordingly, an expansion of the one or more 
keywords can be performed to identify other related key 
words that might also be of interest to the advertiser. In some 
implementations, the analysis of aggregated data may be 
performed after identifying a keyword for expansion. 

0021. The results of analyzing the aggregated data can be 
used to determine which other keywords relate to the 
identified keyword (130). In some implementations, the 
related keywords can be categorized by subject matter. For 
example, the search term "American might include a num 
ber of different related keywords, many of which can be 
categorized into either travel-related keywords (e.g., based 
on searches relating to American Airlines) or finance-related 
keywords (e.g., based on searches relating to American 
Express). In addition or as an alternative, a confidence score 
can be calculated for each related keyword to indicate a 
degree of confidence that the related keyword actually is 
related to the identified keyword. Thus, keywords that are 
determined to be related are not necessarily actually related. 
In some implementations, determining that a keyword is 
related can simply be an indication that the keywords are 
candidates in a keyword expansion process. As another 
example, the confidence score can be calculated based on a 
ratio of the number of times the related keyword appeared in 
association with the identified keyword to the total number 
of time the related keyword appeared. 

0022. One way of identifying related keywords and 
search patterns is to determine that different search terms in 
a particular search query are associated in some manner. 
Another way of identifying related keywords and search 
patterns is to group related search queries and determine that 
different search terms in the related search queries are 
associated in Some manner. For example, one common 
search practice among many users of search engines is to 
first submit a relatively broad search query that returns too 
many results and/or results that are not particularly relevant 
to the user’S area of interest. Accordingly, the user will 
frequently Submit a new more limited search query within a 
short time of receiving the initial results. For example, a 
search for “Britney Spears' may frequently be followed by 
a search for “Britney Spears pictures' or “Britney Spears 
MP3. In such a situation, it is possible to infer an associa 
tion between search terms from the different search queries. 
Such an association can further be used to determine that the 
search terms are related. 

0023 The related keywords identified based on the 
aggregated data can further be rated based at least in part on 
a relative value of each related keyword (135). The ratings 
can be based on a predefined scoring algorithm. The relative 
value can be a monetary value or an assessment of the 
significance of a particular keyword alone or in combination 
with other keywords. For example, the rating can be a ratio 
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of a cost for the keyword in a pay-per-click advertising 
arrangement to frequency of use, as determined by exam 
ining the aggregated data. For purposes of keyword expan 
sions, the rating can be used to recommend or give a higher 
weighting to keywords that have a low cost ratio over other 
similar keywords that have a higher cost ratio. 
0024. As another example, a keyword can be viewed as 
having a higher relative value based on usage trends. Key 
words that are appearing in search queries with increasing 
frequency can have a higher relative value than keywords 
that have historically been more frequently used but that 
show little or no growth in usage. Using the aggregated data, 
reports can be generated to identify emerging search terms 
or search queries and/or to give a higher weight to emerging 
terms or queries in keyword expansions. 
0025 FIG. 2 is a flow diagram of a process 200 for 
identifying associated search queries. A search query is 
received (205), and data relating to the search query is stored 
(210). A determination (215) is made as to whether the 
search query is associated with one or more earlier search 
queries. This determination (215) can be made based on one 
or more of a variety of different factors. For example, an 
association between two search terms may be identified 
based on the two search terms each being separately used 
with a third search term. Alternatively, search queries can be 
associated with one another if they are submitted during the 
same search session. 

0026. A search session can be identified by monitoring an 
IP address from which different search queries are submitted 
during a relatively short time frame (e.g., thirty minutes) or 
in which no two consecutive search queries are received 
with more than a particular period between them. Search 
sessions can also be identified using cookies that serve to 
provide correlation information for multiple different search 
queries. In some cases, more Sophisticated techniques can be 
used. Such as evaluating a pattern of consecutive searches 
from a particular location to identify which queries are part 
of a single search session. This evaluation can be used, for 
example, to determine when a user has likely Switched to a 
new search topic, such as by identifying consecutive 
searches that contain at least some common elements as 
related and identifying a new session if a search query that 
does not contain any elements in common with prior 
searches is received from the same user. In some implemen 
tations, however, it is not necessary to attempt to segregate 
unrelated search queries into different sessions because the 
aggregation of data and analysis of aggregated Statistics will 
minimize the effect of unrelated search queries that are part 
of the same session. 

0027) If the search query is not associated with any 
earlier search queries, the process 200 continues receiving 
additional search queries (at 205). If the search query is 
associated with one or more earlier search queries (as 
determined at 215), data indicating the association is stored 
(220). The association can be indicated, for example, by 
storing data relating to the various associated search queries 
together, by creating an index of related search queries, by 
storing pointers with each search query that point to other 
related search queries, or by generating aggregated Statistics 
indicating how many times different search terms appeared 
together in the same or related search queries. The process 
200 then continues receiving additional search queries (at 
205). 
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0028 FIG. 3 is a block diagram of a system 300 that can 
be used to implement a conceptual keyword expansion 
technique. A search engine is implemented on server 305 
that receives search queries sent through a network 310, 
such as the Internet, from a user device 315. A search engine 
can include computer Software used to search data (e.g., 
files, documents, or websites) as text or in a database for 
specified information and/or that meets specific criteria. The 
search can be performed on a network, Such as a private 
network or the Internet, or on a single device. Search engines 
can use a regularly updated (e.g., using spider Software) 
index of data to look for entries that match search criteria 
entered by a user or can perform a search of potential target 
data in response to a search query. 

0029. The server 305 generates results for search queries 
based on indexing data stored in an index database 320. For 
example, the index database 320 stores an index of websites 
by keyword, and the server 305 determines which websites 
are the most relevant by comparing terms in a particular 
search query with the index. The results generally include a 
list of websites that correspond to the search query and that 
are sequenced according to a relative relevance of each 
website. The results are sent over the network 310 to the user 
device 315 from which the search query was received for 
presentation on a user interface. A user at the user device 315 
can then select websites from the results list. 

0030) The server 305 stores data relating to the received 
search queries in a search monitoring database 325. The 
search monitoring database 325 can store information Such 
as the search terms included in each search query, relation 
ships among search terms included in the same search query 
or in related search queries, a date and time at which each 
search term is received, and which of the results for each 
search query are selected by a user from the results list. The 
search monitoring database 325 can store information for 
individual search queries or search sessions and/or can store 
aggregated data. In some implementations, data from the 
search monitoring database 325 can be aggregated by a 
different server and stored in a different database. 

0031. As numerous search queries are received from a 
large number of different user devices 315(1), 315(2). . . . . 
315(n), aggregations of data can be generated that represent 
common search patterns. For example, if a user of a first user 
device 315(1) conducts a search session that incorporates 
similar search tendencies as a search session conducted by 
a user of a second device 315(2), it is possible to infer 
relationships between the search sessions or elements 
thereof or to infer that elements of the search sessions 
represent common search Strategies or Subject matter. Data 
relating to individual search queries or search sessions 
and/or aggregated data that is stored in the search monitor 
ing database 325 can be accessed from an administrator 
device 330 for purposes of, for example, performing key 
word expansions. The administrator device 330 can also be 
used to configure search monitoring settings and rules, to 
define what data relating to the search queries is stored, and 
to control how search query data is aggregated. 

0032. The administrator device 330 can be generally the 
same as the user devices 315 but may include additional 
Software or permissions that enable access to the search 
monitoring database 325. Accordingly, the same functions 
can be performed from any of the user devices 315 assuming 
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they include the proper software and/or permissions. Simi 
larly, searches for which data is stored in the search moni 
toring database 325 can also be performed from the admin 
istrator device 330. 

0033) A variety of different types of conceptual keyword 
expansions can be performed using data stored in the search 
monitoring database 325. For example, the data can be used 
to identify different stems of the same base term (e.g., an 
analysis of the aggregated data may reveal that “runs.'ran, 
'running, etc. are all stems of the same base). The iden 
tification of different stems can be based, for instance, based 
on one user performing a search that includes a present tense 
verb, while another user performs a highly similar search 
that includes a past tense form of the same verb. The data 
can also be used to identify terms with a similar meaning in 
foreign languages. 

0034. The data can also be used to identify common 
misspellings of terms. For example, a search query received 
from a first user device 315(1) may include “britney spears.” 
a search query received from a second user device 315(2) 
may include “britnee spears,” and a search query received 
from another user device 315(n) may include “britnee 
speers.” By using the common elements linking each search 
query to at least one other search query, common or possible 
misspellings can be identified, especially if the analysis of 
misspellings is conducted using a large number of received 
search queries, in which the same errors are repeated. 
0035) The data stored in the search monitoring database 
325 can also be used to identify associations between terms 
that result from Something other than merely being Syn 
onyms. As an example, monitoring search queries may 
reveal a relationship between the term “michael jordan' and 
“23” especially for searches that are directed at finding 
websites that include Michael Jordan S basketball statistics 
or that sell Michael Jordan basketball jerseys. 
0036). In general, conceptual keyword expansions can be 
used to help optimize a pay-per-click advertising plan by 
increasing the number of keywords that, when Submitted as 
a search term, lead to a website being listed as a sponsored 
link and/or by identifying keywords that are most likely to 
be included in a search query by users targeted by the 
website. Such optimizations can be further improved by 
analyzing data that indicates emerging queries and relative 
cost per click data for different keywords. 
0037. The invention and all of the functional operations 
described in this specification can be implemented in digital 
electronic circuitry, or in computer Software, firmware, or 
hardware, including the structural means disclosed in this 
specification and structural equivalents thereof, or in com 
binations of them. The invention can be implemented as one 
or more computer program products, i.e., one or more 
computer programs tangibly embodied in an information 
carrier, e.g., in a machine readable storage device or in a 
propagated signal, for execution by, or to control the opera 
tion of data processing apparatus, e.g., a programmable 
processor, a computer, or multiple computers. A computer 
program (also known as a program, Software, software 
application, or code) can be written in any form of program 
ming language, including compiled or interpreted lan 
guages, and it can be deployed in any form, including as a 
stand alone program or as a module, component, Subroutine, 
or other unit Suitable for use in a computing environment. A 
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computer program does not necessarily correspond to a file. 
A program can be stored in a portion of a file that holds other 
programs or data, in a single file dedicated to the program in 
question, or in multiple coordinated files (e.g., files that store 
one or more modules, Sub programs, or portions of code). A 
computer program can be deployed to be executed on one 
computer or on multiple computers at one site or distributed 
across multiple sites and interconnected by a communication 
network. 

0038. The processes and logic flows described in this 
specification, including the process steps of the invention, 
can be performed by one or more programmable processors 
executing one or more computer programs to perform func 
tions of the invention by operating on input data and 
generating output. The processes and logic flows can also be 
performed by, and apparatus of the invention can be imple 
mented as, special purpose logic circuitry, e.g., an FPGA 
(field programmable gate array) or an ASIC (application 
specific integrated circuit). 

0039) Processors suitable for the execution of a computer 
program include, by way of example, both general and 
special purpose microprocessors, and any one or more 
processors of any kind of digital computer. Generally, the 
processor will receive instructions and data from a read only 
memory or a random access memory or both. The essential 
elements of a computer are a processor for executing 
instructions and one or more memory devices for storing 
instructions and data. Generally, a computer will also 
include, or be operatively coupled to receive data from or 
transfer data to, or both, one or more mass storage devices 
for storing data, e.g., magnetic, magneto optical disks, or 
optical disks. Information carriers Suitable for embodying 
computer program instructions and data include all forms of 
non Volatile memory, including by way of example semi 
conductor memory devices, e.g., EPROM, EEPROM, and 
flash memory devices; magnetic disks, e.g., internal hard 
disks or removable disks; magneto optical disks; and CD 
ROM and DVD-ROM disks. The processor and the memory 
can be Supplemented by, or incorporated in, special purpose 
logic circuitry. 

0040. To provide for interaction with a user, the invention 
can be implemented on a computer having a display device, 
e.g., a CRT (cathode ray tube) or LCD (liquid crystal 
display) monitor, for displaying information to the user and 
a keyboard and a pointing device, e.g., a mouse or a 
trackball, by which the user can provide input to the com 
puter. Other kinds of devices can be used to provide for 
interaction with a user as well; for example, feedback 
provided to the user can be any form of sensory feedback, 
e.g., visual feedback, auditory feedback, or tactile feedback; 
and input from the user can be received in any form, 
including acoustic, speech, or tactile input. 

0041. The invention can be implemented in a computing 
system that includes a back-end component, e.g., as a data 
server, or that includes a middleware component, e.g., an 
application server, or that includes a front-end component, 
e.g., a client computer having a graphical user interface or 
a Web browser through which a user can interact with an 
implementation of the invention, or any combination of Such 
back-end, middleware, or front-end components. The com 
ponents of the system can be interconnected by any form or 
medium of digital data communication, e.g., a communica 
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tion network. Examples of communication networks include 
a local area network (“LAN) and a wide area network 
(“WAN”), e.g., the Internet. 

0042. The computing system can include clients and 
servers. A client and server are generally remote from each 
other and typically interact through a communication net 
work. The relationship of client and server arises by virtue 
of computer programs running on the respective computers 
and having a client-server relationship to each other. 

0.043 FIG. 4 is a block diagram illustrating an example 
data processing system 400 in which aspects of the systems 
and processes described above can be implemented. The 
data processing system 400 includes a central processor 410. 
which executes programs, performs data manipulations, and 
controls tasks in the system 400. The central processor 410 
is coupled with a bus 415 that can include multiple busses, 
which may be parallel and/or serial busses. 

0044) The data processing system 400 includes a memory 
420, which can be volatile and/or non-volatile memory, and 
is coupled with the communications bus 415. The system 
400 can also include one or more cache memories. The data 
processing system 400 can include a storage device 430 for 
accessing a storage medium 435, which may be removable, 
read-only, or read/write media and may be magnetic-based, 
optical-based, semiconductor-based media, or a combina 
tion of these. The data processing system 400 can also 
include one or more peripheral devices 440(I)-440(n) (col 
lectively, devices 440), and one or more controllers and/or 
adapters for providing interface functions. 

0045. The system 400 can further include a communica 
tion interface 450, which allows software and data to be 
transferred, in the form of signals 454 over a channel 452, 
between the system 400 and external devices, networks, or 
information sources. The signals 454 can embody instruc 
tions for causing the system 400 to perform operations. The 
system 400 represents a programmable machine, and can 
include various devices such as embedded controllers, Pro 
grammable Logic Devices (PLDs), Application Specific 
Integrated Circuits (ASICs), and the like. Machine instruc 
tions (also known as programs, Software, software applica 
tions or code) can be stored in the machine 400 and/or 
delivered to the machine 400 over a communication inter 
face. These instructions, when executed, enable the machine 
400 to perform the features and functions described above. 
These instructions represent controllers of the machine 400 
and can be implemented in a high-level procedural and/or 
object-oriented programming language, and/or in assembly/ 
machine language. Such languages can be compiled and/or 
interpreted languages. 

0046) A number of implementations have been described. 
Nevertheless, it will be understood that various modifica 
tions may be made. For example, the described functions 
(e.g., depicted in and described with reference to FIGS. 1 
and 2) need not be performed in the order described. Instead, 
some of the described functions can be performed in parallel 
or in a different order. In addition, the techniques can be 
implemented in systems other than that described and 
depicted. For example, data can be stored in any number of 
databases. Accordingly, other implementations are within 
the scope of the following claims. 
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What is claimed is: 
1. A computer-implemented method for identifying key 

word candidates, the method comprising: 
collecting data relating to search queries performed using 

at least one search engine, the data identifying search 
terms from associated search queries; 

identifying a particular keyword; and 
identifying at least one candidate keyword related to the 

particular keyword based on the data. 
2. The method of claim 1 further comprising determining 

associated search queries by identifying search queries per 
formed within a search session. 

3. The method of claim 2 further comprising identifying 
a set of search queries based on each of the search queries 
in the set being received from a particular location, wherein 
the search session comprises the set of search queries. 

4. The method of claim 3 wherein identifying the set of 
search queries is further based on each of the search queries 
in the set being performed within a predetermined time. 

5. The method of claim 3 further comprising determining 
the particular location based on an originating address 
associated with each of the search queries in the set. 

6. The method of claim 3 further comprising determining 
the particular location based on data stored on a device from 
which each search query originates. 

7. The method of claim 1 further comprising determining 
associated search queries by identifying search queries with 
related elements. 

8. The method of claim 1 wherein the at least one 
candidate keyword comprises a search term included in a 
search query associated with at least one search query that 
includes the particular keyword. 

9. The method of claim 1 wherein identifying the at least 
one candidate keyword comprises at least one of identifying 
different stems of a base term or identifying possible mis 
spellings of a term. 

10. The method of claim 1 wherein identifying the at least 
one candidate keyword comprises analyzing the data for 
patterns of similar search tendencies. 

11. The method of claim 1 further comprising rating 
candidate keywords based on at least one of an identification 
of search term usage trends or a cost associated with each 
candidate keyword. 

12. An article comprising at least one machine-readable 
medium storing instructions for causing data processing 
apparatus to perform operations to: 

aggregate data identifying associations between different 
search terms based on received search queries; 

receive an identification of a particular keyword; 
identify at least one candidate keyword related to the 

particular keyword based on the aggregated data. 
13. The article of claim 12 wherein the at least one 

machine-readable medium stores instructions for causing 
data processing apparatus to further perform operations 
comprising collecting information relating to usage trends 
among the different search terms, and wherein identifying at 
least one candidate keyword comprises using the informa 
tion relating to usage trends. 

14. The article of claim 12 wherein the at least one 
machine-readable medium stores instructions for causing 
data processing apparatus to further perform operations 
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comprising weighting the at least one candidate keyword 
based on a cost relating to associating each candidate 
keyword with predetermined information. 

15. The article of claim 12 wherein associations between 
different search terms are identified based on search terms 
included in associated search queries. 

16. The article of claim 15 wherein different search 
queries are identified as associated search queries based on 
at least one factor selected from the group consisting of the 
different search queries being included in a search session, 
the different search queries being received from a particular 
location, the different search queries being received within 
a particular time, and the different search queries including 
search terms having a predetermined association. 

17. A computer-implemented method for identifying key 
word candidates, the method comprising: 

May 3, 2007 

identifying a particular keyword; 
generating a set of related keywords relating to the 

particular keyword; 
rating the related keywords based at least in part on a 

determination of a relative value associated with each 
related keyword. 

18. The method of claim 17 wherein the relative value is 
based on usage trends for the related keyword in search 
queries. 

19. The method of claim 17 wherein the relative value is 
based on a cost associated with the related keyword. 

20. The method of claim 19 the cost comprises a cost 
relating to associating advertising with the related keyword. 
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