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(57) ABSTRACT 
Techniques are described herein for training a search query 
intent classifier using wiki article titles and a search click 
log. Titles of wiki articles that correspond to links that are 
associated with a specified wiki article and/or titles of wiki 
articles that are included in a category that includes the 
specified wiki article are extracted and included with the title 
of the specified wiki article in an initial set. Each title in the 
initial set is correlated with respective clicked URI(s) using 
a search click log. The initial set is expanded to include 
search terms that are correlated to the clicked URIs based on 
the search click log to provide an expanded set. The search 
query intent classifier is trained to classify search queries 
with respect to a query intent that is associated with the title 
of the specified wiki article based on the expanded set. 
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2OO 

2O2 
Extract first titles of respective first wiki articles that correspond 
to respective links that are associated with a second wiki article, 
the second wiki article having a second title that is associated 

with a designated duery intent, to provide an initial key term set 
that includes the first titles and the second title 

2O4. 
Correlate each of the first titles and the Second title with at 

least one respective clicked uniform resource identifier using a 
Search click log 

2O6 
Expand the initial key term set to include search terms, in 
addition to the first titles and the second title, that are 

Correlated to the clicked uniform resource identifiers based on 
the Search click log to provide an expanded key term set 

2O3 
Train a search query intent classifier to classify search queries 

with respect to the designated query intent based on the 
expanded key term set 

FIG. 2 
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3O2 
Determine a category to which the second wiki article is 

assigned 

3O4. 
Extract third titles of respective third wiki articles that are 

assigned to the category to be included in the initial key term 
Set 

306 
Correlate each of the first titles, the Second title, and the third 

titles with at least one respective clicked uniform resource 
identifier using a search click log 

3O8 
Expand the initial key term set to include search terms, in 

addition to the first titles, the Second title, and the third titles, 
that are Correlated to the clicked uniform resource identifiers 
based on the search click log to provide an expanded key term 

Set 

FIG. 3 
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402 t 
Extract fourth titles of respective fourth wiki articles that 

correspond to respective second links to be included in the 
initial key term set, each second link being associated with at 

least one of the third wiki articles 

404 
Correlate each of the first titles, the second title, the third titles, 
and the fourth titles with at least one respective clicked uniform 

resource identifier using a search click log 

4O6 
Expand the initial key term set to include search terms, in 

addition to the first titles, the Second title, the third titles, and 
the fourth titles, that are correlated to the clicked uniform 

resource identifiers based on the search click log to provide an 
expanded key term set 

FIG. 4 
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Extract third titles of respective third wiki articles that 

Correspond to respective second links to be included in the 
initial key term set, each Second link being associated with at 

least one of the first wiki articles 

504 
Correlate each of the first titles, the Second title, and the third 

titles with at least one respective clicked uniform resource 
identifier using a search click log 

506 
Expand the initial key term set to include search terms, in 

addition to the first titles, the second title, and the third titles, 
that are correlated to the clicked uniform resource identifiers 
based on the search click log to provide an expanded key term 

Set 

FIG. 5 
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6O2 
Assign a first probability to the first titles and to the second title 

604 
Assign a respective second probability to each of a plurality of 

search terms, each search term being correlated to at least one of 
the clicked uniform resource identifiers based on the Search click 
log, each second probability being less than the first probability 

6O6 
Expand the initial key term set to include a first subset of the 
plurality of search terms and to not include a second subset of 
the plurality of search terms to provide an expanded key term 
set, the first subset including search terms to which respective 

second probabilities that are greater than a threshold 
probability are assigned, the second subset including search 
terms to which respective second probabilities that are less 

than the threshold probability are assigned 

FIG. 6 
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Randomly select second search terms that are not included in 
the expanded key term set to provide a negative sample set 

Train a search duery intent classifier to classify search dueries 
with respect to the designated duery intent based on the 

704 

expanded key term set and the negative sample set 
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3O2 
Determine a category to which a first wiki article is assigned, the 

first wiki article being included in an initial key term set and 
having a first title that is associated with a designated duery 

intent 

804 
Extract second titles of respective second wiki articles that are 
assigned to the category to be included in the initial key term 

Set 

806 
Correlate each of the first title and the Second titles with at 

least one respective clicked uniform resource identifier using a 
search click log 

808 
Expand the initial key term set to include search terms, in 
addition to the first title and the second titles, that are 

Correlated to the clicked uniform resource identifiers based on 
the search click log to provide an expanded key term set 

81O 
Train a Search query intent classifier to classify search queries 

with respect to the designated query intent based on the 
expanded key term set 

FIG. 8 
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900 

902 t 
Extract third titles of respective third wiki articles that 

correspond to respective links to be included in the initial key 
term set, each of the links being associated with at least one of 

the second wiki articles 

904 
Correlate each of the first title, the Second titles, and the third 

titles with at least one respective clicked uniform resource 
identifier using a search click log 

906 
Expand the initial key term set to include search terms, in 

addition to the first title, the second titles, and the third titles, 
that are correlated to the clicked uniform resource identifiers 
based on the search click log to provide an expanded key term 

Set 

FIG. 9 
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Assign a first probability to the first title and to the second titles 

1004 
Assign a respective second probability to each of a plurality of 

search terms, each search term being Correlated to at least one of 
the clicked uniform resource identifiers based on the search click 
log, each Second probability being less than the first probability 

1OO6 
Expand the initial key term set to include a first subset of the 
plurality of Search terms and to not include a Second Subset of 
the plurality of search terms to provide an expanded key term 
set, the first subset including search terms to which respective 

second probabilities that are greater than a threshold 
probability are assigned, the Second Subset including search 
terms to which respective second probabilities that are less 

than the threshold probability are assigned 

FIG. 10 
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TRAINING ASEARCH QUERY INTENT 
CLASSIFIER USING WIKIARTICLE TITLES 

AND A SEARCH CLICKLOG 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 13/384,589, filed Jan. 17, 2012, which 
is a National Stage Entry under 35 U.S.C. 371 of Patent 
Cooperation Treaty Application No. PCTCN2010.001518, 
filed on Sep. 29, 2010, the entirety of all of which is hereby 
incorporated by reference herein. 

BACKGROUND OF THE INVENTION 

0002 Field of the Invention 
0003. The present invention relates to techniques for 
training a search query intent classifier. 
0004 Background 
0005. A search engine is a type of program that may be 
hosted and executed by a server. A server may execute a 
search engine to enable users to search for documents in a 
networked computer system based on search queries that are 
provided by the users. For instance, the server may match 
search terms (e.g., keywords and/or key phrases) that are 
included in a user's search query to metadata associated with 
documents that are stored in (or otherwise accessible to) the 
networked computer system. Documents that are retrieved 
in response to the search query are provided to the user as 
a search result. The documents are often ranked based on 
how closely their metadata matches the search terms. For 
example, the documents may be listed in the search result in 
an order that corresponds to the rankings of the respective 
documents. The document having the highest ranking is 
usually listed first in the search result. In some instances, 
contextual advertisements are provided in conjunction with 
the search result based on the search terms. 
0006. It may be desirable to classify a search query with 
respect to query intent in order to provide a more relevant 
search result and/or more relevant contextual advertisements 
to a user who provides the search query. Training data is 
often used to train classifiers that are configured to classify 
search queries with respect to query intent. However, the 
multitude of potential search queries poses challenges for 
collecting training data that adequately represents a specific 
query intent domain while Sufficiently covering the various 
aspects of the query intent domain. Machine learning tech 
niques that consume Substantial resources (e.g., money, 
time, etc.) and involve substantial human effort are often 
employed in an effort to enable prediction of new data that 
corresponds to the query intent domain. The human-selected 
training data upon which Such techniques are based may be 
biased and/or limited in scope due to the biases and/or 
knowledge of the persons who select the data. Thus, sys 
tems, methods, and computer program products are needed 
that address one or more of the aforementioned shortcom 
ings of conventional classifier training techniques. 

BRIEF SUMMARY OF THE INVENTION 

0007 Various approaches are described herein for, 
among other things, training a search query intent classifier 
using wiki article titles and a search clicklog. A wiki is a site 
(e.g., a Web site) that provides a platform for the creation 
and editing of interlinked pages (e.g., Web pages) via a client 
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(e.g., a Web crawler, a Web browser, a non-Web-enabled 
client, etc.). Each interlinked page of a wiki is referred to as 
a wiki article. Each wiki article includes a title and a body. 
The title identifies the subject matter of the wiki article, and 
the body provides information (e.g., text, images, video, 
etc.) regarding the Subject matter. 
0008 Wiki articles are associated with links (e.g., hyper 
links). For example, a wiki article may be associated with an 
article link, an in-link, a category link, a redirection link, 
and/or a disambiguation link. An article link is a link from 
the wiki article to another wiki article. An in-link is a link to 
the wiki article from another wiki article. A category link is 
a link to a category that includes the wiki article. For 
instance, categories of wiki articles may be organized hier 
archically into an ontology. A redirection link is a link to a 
wiki article that has a title that is deemed to be relevant to 
the user's search query when no wiki article has a title that 
matches the user's search query exactly. A disambiguation 
link is a link to one of multiple wiki articles to which the 
user's search query is deemed to pertain. 
0009 Documents that are retrieved in response to a user's 
search query are referred to as a search result. Each of the 
documents has a respective uniform resource identifier 
(URI), such as a uniform resource locator (URL) or a 
uniform resource name (URN), which may be selected (e.g., 
clicked) by the user to cause the document to be displayed 
to the user. A search click log is a record of search queries 
that are provided by users and the documents that are 
selected by the users from the search results that are 
retrieved in response to those search queries. Accordingly, a 
search click log may be used to correlate search terms that 
are included in the users' search queries to the clicked 
uniform resource identifiers. 

0010. An example method is described for training a 
search query intent classifier. In accordance with this 
example method, first titles of respective first wiki articles 
are extracted to provide an initial key term set that includes 
the first titles and a second title that is associated with a 
designated query intent. The first wiki articles correspond to 
respective links that are associated with a second wiki article 
that has the second title. Each of the first titles and the 
second title is correlated with at least one respective clicked 
uniform resource identifier using a search click log. The 
initial key term set is expanded to include search terms, in 
addition to the first titles and the second title, to provide an 
expanded key term set. The search terms are correlated to the 
clicked uniform resource identifiers based on the search 
click log. A search query intent classifier is trained to 
classify search queries with respect to the designated query 
intent based on the expanded key term set. 
0011. Another example method is described for training 
a search query intent classifier. In accordance with this 
example method, a category to which a first wiki article is 
assigned is determined The first wiki article is included in an 
initial key term set. The first wiki article has a first title that 
is associated with a designated query intent. Second titles of 
respective second wiki articles that are assigned to the 
category are extracted to be included in the initial key term 
set. Each of the first title and the second titles is correlated 
with at least one respective clicked uniform resource iden 
tifier using a search click log. The initial key term set is 
expanded to include search terms, in addition to the first title 
and the second titles, to provide an expanded key term set. 
The search terms are correlated to the clicked uniform 
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resource identifiers based on the search click log. A search 
query intent classifier is trained to classify search queries 
with respect to the designated query intent based on the 
expanded key term set. 
0012. An example system is described that includes an 
extraction module, a correlation module, an expansion mod 
ule, and a training module. The extraction module is con 
figured to extract first titles of respective first wiki articles to 
provide an initial key term set that includes the first titles and 
a second title that is associated with a designated query 
intent. The first wiki articles correspond to respective links 
that are associated with a second wiki article that has the 
second title. The correlation module is configured to corre 
late each of the first titles and the second title with at least 
one respective clicked uniform resource identifier using a 
search click log. The expansion module is configured to 
expand the initial key term set to include search terms, in 
addition to the first titles and the second title, to provide an 
expanded key term set. The search terms are correlated to the 
clicked uniform resource identifiers based on the search 
clicklog. The training module is configured to train a search 
query intent classifier to classify search queries with respect 
to the designated query intent based on the expanded key 
term Set. 

0013 Another example system is described that includes 
a category determination module, an extraction module, a 
correlation module, an expansion module, and a training 
module. The category determination module is configured to 
determine a category to which a first wiki article is assigned. 
The first wiki article is included in an initial key term set. 
The first wiki article has a first title that is associated with a 
designated query intent. The extraction module is configured 
to extract second titles of respective second wiki articles that 
are assigned to the category to be included in the initial key 
term set. The correlation module is configured to correlate 
each of the first title and the second titles with at least one 
respective clicked uniform resource identifier using a search 
clicklog. The expansion module is configured to expand the 
initial key term set to include search terms, in addition to the 
first title and the second titles, to provide an expanded key 
term set. The search terms are correlated to the clicked 
uniform resource identifiers based on the search click log. 
The training module is configured to train a search query 
intent classifier to classify search queries with respect to the 
designated query intent based on the expanded key term set. 
0014 Further features and advantages of the disclosed 
technologies, as well as the structure and operation of 
various embodiments, are described in detail below with 
reference to the accompanying drawings. It is noted that the 
invention is not limited to the specific embodiments 
described herein. Such embodiments are presented herein 
for illustrative purposes only. Additional embodiments will 
be apparent to persons skilled in the relevant art(s) based on 
the teachings contained herein. 

BRIEF DESCRIPTION OF THE 
DRAWINGSFFIGURES 

0.015 The accompanying drawings, which are incorpo 
rated herein and form part of the specification, illustrate 
embodiments of the present invention and, together with the 
description, further serve to explain the principles involved 
and to enable a person skilled in the relevant art(s) to make 
and use the disclosed technologies. 
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0016 FIG. 1 is a block diagram of an example computer 
system in accordance with an embodiment described herein. 
(0017 FIGS. 2-10 depict flowcharts of example methods 
of training a search query intent classifier in accordance with 
embodiments described herein. 
0018 FIG. 11 is a block diagram of an example imple 
mentation of a classifier trainer shown in FIG. 1 in accor 
dance with an embodiment described herein. 
0019 FIG. 12 is a block diagram of a computer in which 
embodiments may be implemented. 
0020. The features and advantages of the disclosed tech 
nologies will become more apparent from the detailed 
description set forth below when taken in conjunction with 
the drawings, in which like reference characters identify 
corresponding elements throughout. In the drawings, like 
reference numbers generally indicate identical, functionally 
similar, and/or structurally similar elements. The drawing in 
which an element first appears is indicated by the leftmost 
digit(s) in the corresponding reference number. 

DETAILED DESCRIPTION OF THE 
INVENTION 

I. Introduction 

0021. The following detailed description refers to the 
accompanying drawings that illustrate exemplary embodi 
ments of the present invention. However, the scope of the 
present invention is not limited to these embodiments, but is 
instead defined by the appended claims. Thus, embodiments 
beyond those shown in the accompanying drawings, such as 
modified versions of the illustrated embodiments, may nev 
ertheless be encompassed by the present invention. 
0022 References in the specification to “one embodi 
ment,” “an embodiment,” “an example embodiment,” or the 
like, indicate that the embodiment described may include a 
particular feature, structure, or characteristic, but every 
embodiment may not necessarily include the particular 
feature, structure, or characteristic. Moreover, such phrases 
are not necessarily referring to the same embodiment. Fur 
thermore, when a particular feature, structure, or character 
istic is described in connection with an embodiment, it is 
submitted that it is within the knowledge of one skilled in the 
art to implement Such feature, structure, or characteristic in 
connection with other embodiments whether or not explic 
itly described. 
0023 Example embodiments are capable of training a 
search query intent classifier using wiki article titles and a 
search click log. A wiki is a site (e.g., a Web site) that 
provides a platform for the creation and editing of inter 
linked pages (e.g., Web pages) via a client (e.g., a Web 
crawler, a Web browser, a non-Web-enabled client, etc.). 
Examples of a wiki include, but are not limited to, Wikipe 
diaR), Memory Alpha, WikitravelTM, World66TM, Flu 
WikiTM, etc. A wiki may be created and/or edited using a 
markup language, a what-you-see-is-what-you-get (WYSI 
WYG) text editor, or other means. Each interlinked page of 
a wiki is referred to as a wiki article. Each wiki article 
includes a title and a body. The title identifies the subject 
matter of the wiki article, and the body provides information 
(e.g., text, images, video, etc.) regarding the Subject matter. 
0024 Wiki articles are associated with links (e.g., hyper 
links). For example, a wiki article may be associated with an 
article link, an in-link, a category link, a redirection link, 
and/or a disambiguation link. An article link is a link from 
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the wiki article to another wiki article. An in-link is a link to 
the wiki article from another wiki article. A category link is 
a link to a category that includes the wiki article. For 
instance, categories of wiki articles may be organized hier 
archically into an ontology. A redirection link is a link to a 
wiki article that has a title that is deemed to be relevant to 
a user's search query when no wiki article has a title that 
matches the user's search query exactly. For example, if a 
user provides a search query of Xbox', the user may be 
redirected to a wiki article having a title of “Xbox 360° if no 
wiki article has a title of Xbox'. A disambiguation link is 
a link to one of multiple wiki articles to which a user's 
search query is deemed to pertain. For instance, if a user 
provides a search query of “Michael Jackson', the user may 
be presented with a first disambiguation link that links to a 
wiki article about the Michael Jackson who is an American 
recording artist and a second disambiguation link that links 
to a wiki article about the Michael Jackson who is an English 
author of books about beer and whiskey. 
0025 Documents that are retrieved in response to a user's 
search query are referred to as a search result. Each of the 
documents has a respective uniform resource identifier 
(URI), such as a uniform resource locator (URL) or a 
uniform resource name (URN), which may be selected (e.g., 
clicked) by the user to cause the document to be displayed 
to the user. A search click log is a record of search queries 
that are provided by users and the documents that are 
selected by the users from the search results that are 
retrieved in response to those search queries. Accordingly, a 
search click log may be used to correlate search terms that 
are included in the users' search queries to the clicked 
uniform resource identifiers. 

0026. Techniques described herein for training a search 
query intent classifier using wiki article titles and a search 
click log have a variety of benefits as compared to conven 
tional classifier training techniques. For example, the tech 
niques described herein may involve substantially less 
human effort than conventional classifier training tech 
niques. The techniques may be capable discovering a Sub 
stantial number of keywords and/or key phrases that have 
specific query intent, even if relatively few seed key terms 
(e.g., keywords and/or key phrases) are available. The 
techniques described herein may be applicable to a variety 
of query intent domains. 

II. Example Embodiments 

0027 FIG. 1 is a block diagram of an example computer 
system 100 in accordance with an embodiment. Generally 
speaking, computer system 100 operates to provide infor 
mation to users in response to requests (e.g., hypertext 
transfer protocol (HTTP) requests) that are received from 
the users. The information may include documents (e.g., 
Web pages, images, video files, etc.), output of executables, 
and/or any other Suitable type of information. For example, 
user system 100 may provide search results in response to 
search queries that are provided by users. In accordance with 
this example, the search queries may be classified with 
respect to query intent. According to example embodiments, 
computer system 100 operates to train a search query intent 
classifier using wiki article titles and a search click log. 
Further detail regarding techniques for training a search 
query intent classifier using wiki article titles and a search 
click log is provided in the following discussion. 
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0028. As shown in FIG. 1, computer system 100 includes 
a plurality of user systems 102A-102M, a network 104, and 
a plurality of servers 106A-106.N. Communication among 
user systems 102A-102M and servers 106A-106N is carried 
out over network 104 using well-known network commu 
nication protocols. Network 104 may be a wide-area net 
work (e.g., the Internet), a local area network (LAN), 
another type of network, or a combination thereof. 
0029. User systems 102A-102M are processing systems 
that are capable of communicating with servers 106A-106.N. 
An example of a processing system is a system that includes 
at least one processor that is capable of manipulating data in 
accordance with a set of instructions. For instance, a pro 
cessing system may be a computer, a personal digital assis 
tant, etc. User systems 102A-102M are configured to pro 
vide requests to servers 106A-106N for requesting 
information stored on (or otherwise accessible via) servers 
106A-106.N. For instance, a user may initiate a request for 
information using a client (e.g., a Web browser, a Web 
crawler, a non-Web-enabled client, etc.) deployed on a user 
system 102 that is owned by or otherwise accessible to the 
user. In accordance with some example embodiments, user 
systems 102A-102M are capable of accessing Web sites 
hosted by servers 104A-104N, so that user systems 102A 
102M may access information that is available via the Web 
sites. Such Web sites include Web pages, which may be 
provided as hypertext markup language (HTML) documents 
and objects (e.g., files) that are linked therein, for example. 
0030. It will be recognized that any one or more user 
systems 102A-102M may communicate with any one or 
more servers 106A-106.N. Although user systems 102A 
102M are depicted as desktop computers in FIG. 1, persons 
skilled in the relevant art(s) will appreciate that user systems 
102A-102M may include any client-enabled system or 
device, including but not limited to a laptop computer, a 
tablet computer, a personal digital assistant, a cellular tele 
phone, or the like. 
0031 Servers 106A-106N are processing systems that 
are capable of communicating with user systems 102A 
102M. Servers 106A-106N are configured to execute soft 
ware programs that provide information to users in response 
to receiving requests from the users. For example, the 
information may include documents (e.g., Web pages, 
images, video files, etc.), output of executables, or any other 
Suitable type of information. In accordance with some 
example embodiments, servers 106A-106N are configured 
to host respective Web sites, so that the Web sites are 
accessible to users of computer system 100. 
0032. One type of software program that may be 
executed by any one or more of servers 106A-106N is a 
search engine. A search engine is executed by a server to 
search for information in a networked computer system 
based on search queries that are provided by users. First 
server(s) 106A is shown to include search engine module 
108 for illustrative purposes. Search engine module 108 is 
configured to execute a search engine. For instance, search 
engine module 108 may search among servers 106A-106N 
for requested information. Upon determining instances of 
information that are relevant to a user's search query, search 
engine module 108 provides the instances of the information 
as a search result to the user. Search engine module 108 may 
rank the instances based on their relevance to the search 
query. For instance, search engine module 108 may list the 
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instances in the search result in an order that is based on the 
respective rankings of the instances. 
0033 Search engine module 108 includes a search query 
intent classifier 110. Search query intent classifier 110 is 
configured to classify search queries with respect to query 
intent. For example, search query intent classifier 110 may 
assign the search queries among predefined classes, with 
each class representing a respective query intent. Classifi 
cation of the search queries may enable search engine 
module 108 to provide more relevant search results and/or 
contextual advertisements to users who provide the search 
queries. 
0034) First server(s) 106A is shown to further include 
classifier trainer 112 for illustrative purposes. Classifier 
trainer 112 is configured to train search query intent classi 
fier 110 using wiki article titles and a search click log. In 
accordance with example embodiments, classifier trainer 
112 is configured to extract titles of wiki articles that 
correspond to links that are associated with a specified wiki 
article and/or titles of wiki articles that are included in a 
category that includes the specified wiki article. The 
extracted titles and the title of the specified wiki article are 
included in an initial key term set. Each of the titles in the 
initial key term set is correlated with at least one respective 
clicked uniform resource identifier using a search click log. 
Classifier trainer 112 expands the initial key term set to 
include search terms (in addition to the aforementioned 
titles) that are correlated to the clicked uniform resource 
identifiers based on the search click log to provide an 
expanded key term set. Classifier trainer 112 trains search 
query intent classifier 110 to classify search queries with 
respect to a query intent that is associated with the title of the 
specified wiki article based on the expanded key term set. 
Some example techniques for training a search query intent 
classifier using wiki article titles and a search click log are 
discussed in greater detail below with reference to FIGS. 
2-11. 
0035. It will be recognized that classifier trainer 112 may 
be included in search engine module 108. For example, 
classifier trainer 112 may be included in search query intent 
classifier 110. 

0036 FIGS. 2-10 depict flowcharts 200, 300, 400, 500, 
600, 700, 800,900, and 1000 of example methods of training 
a search query intent classifier in accordance with embodi 
ments described herein. Flowcharts 200, 300, 400, 500, 600, 
700, 800, 900, and 1000 may be performed by classifier 
trainer 112 of computer system 100 shown in FIG. 1, for 
example. For illustrative purposes, flowcharts 200, 300, 400, 
500, 600, 700, 800,900, and 1000 are described with respect 
to a classifier trainer 1100 shown in FIG. 11, which is an 
example of a classifier trainer 112, according to an embodi 
ment. As shown in FIG. 11, classifier trainer 1100 includes 
an extraction module 1102, a correlation module 1104, an 
expansion module 1106, a training module 1108, a category 
determination module 1110, a probability module 1112, and 
a selection module 1114. Further structural and operational 
embodiments will be apparent to persons skilled in the 
relevant art(s) based on the discussion regarding flowcharts 
200, 300, 400, 500, 600, 700, 800, 900, and 1000. 
0037. As shown in FIG. 2, the method of flowchart 200 
begins at step 202. In step 202, first titles of respective first 
wiki articles are extracted to provide an initial key term set 
that includes the first titles and a second title that is asso 
ciated with a designated query intent. The first wiki articles 
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correspond to respective links that are associated with a 
second wiki article that has the second title. For example, the 
links may be article links, category links, redirection links, 
etc. or any combination thereof. In an example implemen 
tation, extraction module 1102 extracts the first titles. 
0038. At step 204, each of the first titles and the second 

title is correlated with at least one respective clicked uniform 
resource identifier using a search click log. In an example 
implementation, correlation module 1104 correlates each of 
the first titles and the second title with at least one respective 
clicked uniform resource identifier using the search click 
log. 
0039. In an example embodiment, a bipartite graph is 
generated that correlates each of the first titles and the 
second title with at least one respective clicked uniform 
resource identifier using the search click log. For instance, 
the bipartite graph may specify a frequency for each corre 
lation between a first or second title and a clicked uniform 
resource identifier. Each frequency represents a frequency 
with which the corresponding uniform resource identifier is 
clicked by user(s) when the user(s) provide a search query 
that corresponds to the respective first or second title with 
which the uniform resource identifier is correlated. The 
frequencies may indicate respective probabilities that the 
respective titles in the initial key term set correspond to the 
designated query intent. 
0040. At step 206, the initial key term set is expanded to 
include search terms, in addition to the first titles and the 
second title, to provide an expanded key term set. The search 
terms are correlated to the clicked uniform resource identi 
fiers based on the search click log. For instance, the search 
click log may be analyzed to randomly select the search 
terms that are included in the expanded key term set from a 
larger collection of search terms that are correlated to the 
clicked uniform resource identifiers. In an example imple 
mentation, expansion module 1106 expands the initial key 
term set to include the search terms to provide the expanded 
key term set. 
0041 At step 208, a search query intent classifier is 
trained to classify search queries with respect to the desig 
nated query intent based on the expanded key term set. For 
example, the search query intent classifier may be a max 
entropy classifier, though the scope of the example embodi 
ments is not limited in this respect. In some example 
embodiments, the search query intent classifier is trained 
further based on text that is included in the second wiki 
article. In an example implementation, training module 1108 
trains the search query intent classifier. 
0042. In an example embodiment, instead of performing 
steps 204 and 206 of flowchart 200, the steps of flowchart 
300 in FIG.3 are performed. As shown in FIG.3, the method 
of flowchart 300 begins at step 302. In step 302, a category 
to which the second wiki article is assigned is determined 
For instance, a wiki article regarding "clogs’ may be 
assigned to a “footwear category and/or a 'shoes' category. 
In an example implementation, category determination mod 
ule 1110 determines the category to which the second wiki 
article is assigned. 
0043. At step 304, third titles of respective third wiki 
articles that are assigned to the category are extracted to be 
included in the initial key term set. In an example imple 
mentation, extraction module 1102 extracts the third titles to 
be included in the initial key term set. 
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0044. At step 306, each of the first titles, the second title, 
and the third titles is correlated with at least one respective 
clicked uniform resource identifier using a search click log. 
In an example implementation, correlation module 1104 
correlates each of the first titles, the second title, and the 
third titles with at least one respective clicked uniform 
resource identifier using the search click log. 
0045. At step 308, the initial key term set is expanded to 
include search terms, in addition to the first titles, the second 
title, and the third titles, to provide an expanded key term set. 
The search terms are correlated to the clicked uniform 
resource identifiers based on the search click log. In an 
example implementation, expansion module 1106 expands 
the initial term set to provide the expanded key term set. 
0046. In an example embodiment, instead of performing 
steps 306 and 308 of flowchart 300, the steps of flowchart 
400 in FIG. 4 are performed. As shown in FIG.4, the method 
of flowchart 400 begins at step 402. In step 402, fourth titles 
of respective fourth wiki articles that correspond to respec 
tive second links are extracted to be included in the initial 
key term set. Each second link is associated with at least one 
of the third wiki articles. In an example implementation, 
extraction module 1102 extracts the fourth titles to be 
included in the initial key term set. 
0047. At step 404, each of the first titles, the second title, 
the third titles, and the fourth titles is correlated with at least 
one respective clicked uniform resource identifier using a 
search click log. In an example implementation, correlation 
module 1104 correlates each of the first titles, the second 
title, the third titles, and the fourth titles with at least one 
respective clicked uniform resource identifier using the 
search click log. 
0048. At step 406, the initial key term set is expanded to 
include search terms, in addition to the first titles, the second 
title, the third titles, and the fourth titles, to provide an 
expanded key term set. The search terms are correlated to the 
clicked uniform resource identifiers based on the search 
clicklog. In an example implementation, expansion module 
1106 expands the initial key term set to provide the 
expanded key term set. 
0049. In another example embodiment, instead of per 
forming steps 204 and 206 of flowchart 200, the steps of 
flowchart 500 in FIG. 5 are performed. As shown in FIG. 5, 
the method of flowchart 500 begins at step 502. In step 502, 
third titles of respective third wiki articles that correspond to 
respective second links are extracted to be included in the 
initial key term set. Each second link is associated with at 
least one of the first wiki articles. In an example implemen 
tation, extraction module 1102 extracts the third titles to be 
included in the initial key term set. 
0050. At step 504, each of the first titles, the second title, 
and the third titles is correlated with at least one respective 
clicked uniform resource identifier using a search click log. 
In an example implementation, correlation module 1104 
correlates each of the first titles, the second title, and the 
third titles with at least one respective clicked uniform 
resource identifier using the search click log. 
0051. At step 506, the initial key term set is expanded to 
include search terms, in addition to the first titles, the second 
title, and the third titles, to provide an expanded key term set. 
The search terms are correlated to the clicked uniform 
resource identifiers based on the search click log. In an 
example implementation, expansion module 1106 expands 
the initial key term set to provide the expanded key term set. 
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0052. In another example embodiment, instead of per 
forming step 206 of flowchart 200, the steps of flowchart 
600 in FIG. 6 are performed. As shown in FIG. 6, the method 
of flowchart 600 begins at step 602. In step 602, a first 
probability is assigned to the first titles and to the second 
title. For example, the first probability may indicate a 
likelihood that the first titles and the second title are asso 
ciated with the designated query intent. For instance, the first 
probability may be substantially 100%. Although the first 
probability is described in this example as being common 
among the first titles and the second title, it will be recog 
nized that the probability that is assigned to the first titles 
need not necessarily be the same as the probability that is 
assigned to the second title. In an example implementation, 
probability module 1112 assigns the first probability to the 
first titles and to the second title. 
0053 At step 604, a respective second probability is 
assigned to each of a plurality of search terms. Each search 
term is correlated to at least one of the clicked uniform 
resource identifiers based on the search click log. Each 
second probability is less than the first probability. For 
example, each second probability may indicate a likelihood 
that the search term to which that second probability is 
assigned is associated with the designated query intent. In an 
example implementation, probability module 1112 assigns 
the second probabilities to the respective search terms. 
0054. At step 606, the initial key term set is expanded to 
include a first subset of the plurality of search terms and to 
not include a second subset of the plurality of search terms 
to provide an expanded key term set. The first subset 
includes search terms to which respective second probabili 
ties that are greater than a threshold probability are assigned. 
The second subset includes search terms to which respective 
second probabilities that are less than the threshold prob 
ability are assigned. In an example implementation, expan 
sion module 1106 expands the initial key term set to provide 
the expanded key term set. 
0055. In another example embodiment, instead of per 
forming step 208 of flowchart 200, the steps of flowchart 
700 in FIG. 7 are performed. As shown in FIG. 7, the method 
of flowchart 700 begins at step 702. In step 702, second 
search terms that are not included in the expanded key term 
set are randomly selected to provide a negative sample set. 
In an example implementation, selection module 1114 ran 
domly selects the second search terms to provide the nega 
tive sample set. 
0056. At step 704, a search query intent classifier is 
trained to classify search queries with respect to the desig 
nated query intent based on the expanded key term set and 
the negative sample set. In an example implementation, 
training module 1108 trains the search query intent classifier 
to classify the search queries with respect to the designated 
query intent based on the expanded key term set and the 
negative sample set. 
0057. As shown in FIG. 8, the method of flowchart 800 
begins at step 802. In step 802, a category to which a first 
wiki article is assigned is determined The first wiki article is 
included in an initial key term set. The first wiki article has 
a first title that is associated with a designated query intent. 
In an example implementation, category determination mod 
ule 1110 determines the category to which the firs wiki 
article is assigned. 
0.058 At step 804, second titles of respective second wiki 
articles that are assigned to the category are extracted to be 
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included in the initial key term set. In an example imple 
mentation, extraction module 1102 extracts the second titles 
to be included in the initial key term set. 
0059. At step 806, each of the first title and the second 

titles is correlated with at least one respective clicked 
uniform resource identifier using a search click log. For 
example, a bipartite graph may be generated that correlates 
each of the first title and the second titles with at least one 
respective clicked uniform resource identifier using the 
search click log. In an example implementation, correlation 
module 1104 correlates each of the first title and the second 
titles with at least one respective clicked uniform resource 
identifier using the search click log. 
0060. At step 808, the initial key term set is expanded to 
include search terms, in addition to the first title and the 
second titles, to provide an expanded key term set. The 
search terms are correlated to the clicked uniform resource 
identifiers based on the search click log. In an example 
implementation, expansion module 1106 expands the initial 
key term set to provide the expanded key term set. 
0061. At step 810, a search query intent classifier is 
trained to classify search queries with respect to the desig 
nated query intent based on the expanded key term set. In an 
example implementation, training module 1108 trains the 
search query intent classifier to classify the search queries 
with respect to the designated query intent based on the 
expanded key term set. 
0062. In another example embodiment, instead of per 
forming steps 806 and 808 of flowchart 800, the steps of 
flowchart 900 in FIG. 9 are performed. As shown in FIG.9, 
the method of flowchart 900 begins at step 902. In step 902, 
third titles of respective third wiki articles that correspond to 
respective links are extracted to be included in the initial key 
term set. Each of the links is associated with at least one of 
the second wiki articles. In an example implementation, 
extraction module 1102 extracts the third titles to be 
included in the initial key term set. 
0063. At step 904, each of the first title, the second titles, 
and the third titles is correlated with at least one respective 
clicked uniform resource identifier using a search click log. 
In an example implementation, correlation module 1104 
correlates each of the first title, the second titles, and the 
third titles with at least one respective clicked uniform 
resource identifier using the search click log. 
0064. At step 906, the initial key term set is expanded to 
include search terms, in addition to the first title, the second 
titles, and the third titles, to provide an expanded key term 
set. The search terms are correlated to the clicked uniform 
resource identifiers based on the search click log. In an 
example implementation, expansion module 1106 expands 
the initial key term set to provide the expanded key term set. 
0065. In another example embodiment, instead of per 
forming step 808 of flowchart 800, the steps of flowchart 
1000 in FIG. 10 are performed. As shown in FIG. 10, the 
method of flowchart 1000 begins at step 1002. In step 1002, 
a first probability is assigned to the first title and to the 
second titles. For example, the first probability may indicate 
a likelihood that the first title and the second titles are 
associated with the designated query intent. For instance, the 
first probability may be substantially 100%. Although the 
first probability is described in this example as being com 
mon among the first title and the second titles, it will be 
recognized that the probability that is assigned to the first 
title need not necessarily be the same as the probability that 

Jan. 12, 2017 

is assigned to the second titles. In an example implementa 
tion, probability module 1112 assigns the first probability to 
the first title and to the second titles. 
0066. At step 1004, a respective second probability is 
assigned to each of a plurality of search terms. Each search 
term is correlated to at least one of the clicked uniform 
resource identifiers based on the search click log. Each 
second probability is less than the first probability. For 
example, each second probability may indicate a likelihood 
that the search term to which that second probability is 
assigned is associated with the designated query intent. In an 
example implementation, probability module 1112 assigns 
the second probabilities to the respective search terms. 
0067. At step 1006, the initial key term set is expanded to 
include a first subset of the plurality of search terms and to 
not include a second subset of the plurality of search terms 
to provide an expanded key term set. The first subset 
includes search terms to which respective second probabili 
ties that are greater than a threshold probability are assigned. 
The second subset includes search terms to which respective 
second probabilities that are less than the threshold prob 
ability are assigned. In an example implementation, expan 
sion module 1106 expands the initial key term set to provide 
the expanded key term set. 
0068. It will be recognized that classifier trainer 1100 
may not include one or more of extraction module 1102, 
correlation module 1104, expansion module 1106, training 
module 1108, category determination module 1110, prob 
ability module 1112, and/or selection module 1114. Further 
more, classifier trainer 1100 may include modules in addi 
tion to or in lieu of extraction module 1102, correlation 
module 1104, expansion module 1106, training module 
1108, category determination module 1110, probability 
module 1112, and/or selection module 1114. For instance, 
classifier trainer 1100 may include search engine module 
108 and/or search query intent classifier 110 of FIG. 1. 

III. Other Example Embodiments 
0069. Search engine module 108, search query intent 
classifier 110, classifier trainer 112, extraction module 1102, 
correlation module 1104, expansion module 1106, training 
module 1108, category determination module 1110, prob 
ability module 1112, and selection module 1114 may be 
implemented in hardware, Software, firmware, or any com 
bination thereof. For example, search engine module 108, 
search query intent classifier 110, classifier trainer 112, 
extraction module 1102, correlation module 1104, expansion 
module 1106, training module 1108, category determination 
module 1110, probability module 1112, and/or selection 
module 1114 may be implemented as computer program 
code configured to be executed in one or more processors. 
In another example, Search engine module 108, Search query 
intent classifier 110, classifier trainer 112, extraction module 
1102, correlation module 1104, expansion module 1106, 
training module 1108, category determination module 1110. 
probability module 1112, and/or selection module 1114 may 
be implemented as hardware logic/electrical circuitry. 

IV. Example Computer Implementation 

0070 The embodiments described herein, including sys 
tems, methods/processes, and/or apparatuses, may be imple 
mented using well known servers/computers, such as com 
puter 1200 shown in FIG. 12. For example, elements of 
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example computer system 100, including any of the user 
systems 102A-102M and any of the servers 106A-106N 
depicted in FIG. 1 and elements thereof (including search 
engine module 108 and search query intent classifier 110 
depicted in FIG. 1 and classifier 112 depicted in FIGS. 1 and 
11 and elements thereof), and each of the steps of flowcharts 
200, 300, 400, 500, 600, 700, 800, 900, and 1000 depicted 
in respective FIGS. 2-10 can each be implemented using one 
or more computers 1200. 
0071 Computer 1200 can be any commercially available 
and well known computer capable of performing the func 
tions described herein, Such as computers available from 
International Business Machines, Apple, Sun, HP, Dell, 
Cray, etc. Computer 1200 may be any type of computer, 
including a desktop computer, a server, etc. 
0072. As shown in FIG. 12, computer 1200 includes one 
or more processors (e.g., central processing units (CPUs)), 
such as processor 1206. Processor 1206 may include search 
engine module 108, search query intent classifier 110, and/or 
classifier trainer 112 of FIG. 1; extraction module 1102, 
correlation module 1104, expansion module 1106, training 
module 1108, category determination module 1110, prob 
ability module 1112, and/or selection module 1114 of FIG. 
11; or any portion or combination thereof, for example, 
though the scope of the embodiments is not limited in this 
respect. Processor 1206 is connected to a communication 
infrastructure 1202. Such as a communication bus. In some 
embodiments, processor 1206 can simultaneously operate 
multiple computing threads. 
0073 Computer 1200 also includes a primary or main 
memory 1208, such as a random access memory (RAM). 
Main memory has stored therein control logic 1224A (com 
puter Software), and data. 
0074 Computer 1200 also includes one or more second 
ary storage devices 1210. Secondary storage devices 1210 
include, for example, a hard disk drive 1212 and/or a 
removable storage device or drive 1214, as well as other 
types of storage devices, such as memory cards and memory 
sticks. For instance, computer 1200 may include an industry 
standard interface, such as a universal serial bus (USB) 
interface for interfacing with devices such as a memory 
stick. Removable storage drive 1214 represents a floppy disk 
drive, a magnetic tape drive, a compact disk drive, an optical 
storage device, tape backup, etc. 
0075 Removable storage drive 1214 interacts with a 
removable storage unit 1216. Removable storage unit 1216 
includes a computer useable or readable storage medium 
1218 having stored therein computer software 1224B (con 
trol logic) and/or data. Removable storage unit 1216 repre 
sents a floppy disk, magnetic tape, compact disc (CD), 
digital versatile disc (DVD), Blue-ray disc, optical storage 
disk, memory stick, memory card, or any other computer 
data storage device. Removable storage drive 1214 reads 
from and/or writes to removable storage unit 1216 in a well 
known manner. 
0076 Computer 1200 also includes input/output/display 
devices 1204. Such as monitors, keyboards, pointing 
devices, etc. 
0077 Computer 1200 further includes a communication 
or network interface 1220. Communication interface 1220 
enables computer 1200 to communicate with remote 
devices. For example, communication interface 1220 allows 
computer 1200 to communicate over communication net 
works or mediums 1222 (representing a form of a computer 
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useable or readable medium). Such as local area networks 
(LANs), wide area networks (WANs), the Internet, etc. 
Network interface 1220 may interface with remote sites or 
networks via wired or wireless connections. Examples of 
communication interface 1222 include but are not limited to 
a modem, a network interface card (e.g., an Ethernet card), 
a communication port, a Personal Computer Memory Card 
International Association (PCMCIA) card, etc. 
0078 Control logic 1224C may be transmitted to and 
from computer 1200 via the communication medium 1222. 
0079 Any apparatus or manufacture comprising a com 
puter useable or readable medium having control logic 
(software) stored therein is referred to herein as a computer 
program product or program storage device. This includes, 
but is not limited to, computer 1200, main memory 1208, 
secondary storage devices 1210, and removable storage unit 
1216. Such computer program products, having control 
logic stored therein that, when executed by one or more data 
processing devices, cause Such data processing devices to 
operate as described herein, represent embodiments of the 
invention. 
0080 For example, each of the elements of example 
servers 106A-106N, including search engine module 108, 
search query intent classifier 110, and classifier trainer 112, 
each depicted in FIG. 1; extraction module 1102, correlation 
module 1104, expansion module 1106, training module 
1108, category determination module 1110, probability 
module 1112, and selection module 1114, each depicted in 
FIG. 11; and each of the steps of flowcharts 200, 300, 400, 
500, 600, 700, 800, 900, and 1000 depicted in respective 
FIGS. 2-10 can be implemented as control logic that may be 
stored on a computer useable medium or computer readable 
medium, which can be executed by one or more processors 
to operate as described herein. 

V. Conclusion 

0081. While various embodiments have been described 
above, it should be understood that they have been presented 
by way of example only, and not limitation. It will be 
apparent to persons skilled in the relevant art(s) that various 
changes in form and details can be made therein without 
departing from the spirit and scope of the invention. Thus, 
the breadth and scope of the present invention should not be 
limited by any of the above-described exemplary embodi 
ments, but should be defined only in accordance with the 
following claims and their equivalents. 

1-20. (canceled) 
21. A method comprising: 
obtaining a designated query intent input to a search 

query; 
in response to obtaining the designated query intent, 

obtaining a first information page corresponding to the 
designated query intent, wherein the first information 
page includes a plurality of respective hyperlinks; 

identifying a secondary information page linked to a 
hyperlink included in the plurality of respective hyper 
links included in the first information page; 

extracting a first title of the first information page; 
extracting a secondary title from the secondary informa 

tion page; 
accessing a search click log, and generating an initial key 

term set including the first title and the secondary title 
by correlating the first title and the secondary title with 
at least one respective clicked uniform resource iden 
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tifier identified by the search click log, wherein the 
search click log comprises a record of historical search 
queries and activated documents returned from the 
historical search queries, and wherein the activated 
documents have respective uniform resource identifi 
ers; 

generating an expanded key term set to include the initial 
key term set expanded to further include search terms 
correlated to the at least one respective clicked uniform 
resource identifier; and 

training a search query intent classifier to classify search 
queries with respect to the designated query intent 
based on the expanded key term set. 

22. The method of claim 21, further comprising: 
obtaining the designated query intent from a Subsequent 

search query; and 
in response to obtaining the Subsequent search query 

corresponding to the designated query intent, control 
ling the trained search query intent classifier to select 
online data based on the expanded key term set. 

23. The method of claim 22, further comprising: 
determining a category assigned to the secondary infor 

mation page; 
identifying, from a plurality of third information pages 

associated with the same category assigned to the 
secondary information page, a plurality of third titles; 

wherein correlating the first title and the secondary title 
with at least one respective clicked uniform resource 
identifier identified by the search click log comprises: 
correlating each of the first title, the secondary title, and 

the plurality of third titles with at least one respective 
clicked uniform resource identifier identified by the 
search click log. 

24. The method of claim 23, wherein generating the 
expanded key term set comprises: 

expanding the initial key term set to include search terms, 
in addition to the first title, the secondary title, and the 
plurality of third titles, that are correlated to the at least 
one respective clicked uniform resource identifier 
based on the search click log to provide the expanded 
key term set. 

25. The method of claim 21, wherein correlating the first 
title and the secondary title with at least one respective 
clicked uniform resource identifier identified by the search 
click log comprises: 

generating a bipartite graph correlating each of the first 
title and the secondary title to the at least one respective 
clicked uniform resource identifier based on the search 
click log. 

26. The method of claim 21, further comprising: 
assigning a first probability to the first title and to the 

secondary title; and 
assigning a second probability to each of the search terms, 

each second probability being less than the first prob 
ability; 

wherein generating the expanded key term set comprises: 
expanding the initial key term set to include a first 

subset of the search terms, the first subset including 
search terms to which the second probabilities that 
are greater than a threshold probability are assigned. 

27. The method of claim 21, further comprising: 
generating a negative sample set based on randomly 

Selecting second search terms not included in the 
expanded key term set; 
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wherein training the search query intent classifier com 
prises: 
training the search query intent classifier to classify the 

search queries with respect to the designated query 
intent based on the expanded key term set and the 
negative sample set. 

28. The method of claim 21, wherein training the search 
query intent classifier comprises: 

training a maxentropy classifier to classify the search 
queries with respect to the designated query intent 
based on the expanded key term set. 

29. The method of claim 21, wherein training the search 
query intent classifier comprises: 

training the search query intent classifier to classify the 
search queries with respect to the designated query 
intent based on the expanded key term set and further 
based on text included in the secondary information 
page. 

30. The method of claim 21, wherein extracting the 
secondary title comprises: 

extracting the secondary title from a plurality of second 
ary information pages corresponding to a plurality of 
respective hyperlinks included on the first information 
page. 

31. A system comprising: 
a processor coupled to memory and configured to obtain 

a designated query intent from a search query; 
wherein the processor is configured to: 

in response to obtaining the designated query intent, 
obtain a first information page corresponding to the 
designated query intent, wherein the first information 
page includes a plurality of respective hyperlinks; 

identify a secondary information page linked to a 
hyperlink included in the plurality of respective 
hyperlinks included in the first information page; 

extract a first title of the first information page: 
extract a secondary title from the secondary informa 

tion page; 
access a search click log, and generate an initial key 

term set including the first title and the secondary 
title by correlating the first title and the secondary 
title with at least one respective clicked uniform 
resource identifier identified by the search click log, 
wherein the search click log comprises a record of 
historical search queries and activated documents 
returned from the historical search queries, and 
wherein the activated documents have respective 
uniform resource identifiers; 

generate an expanded key term set to include the initial 
key term set expanded to further include search 
terms correlated to the at least one respective clicked 
uniform resource identifier; and 

train a search query intent classifier to classify search 
queries with respect to the designated query intent 
based on the expanded key term set. 

32. The system of claim 31, wherein the processor is 
further configured to: 

obtain the designated query intent from a Subsequent 
search query; and 

in response to obtaining the Subsequent search query 
corresponding to the designated query intent, control 
the trained search query intent classifier to select online 
databased on the expanded key term set. 
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33. The system of claim 32, wherein the processor is 
further configured to: 

determine a category assigned to the secondary informa 
tion page; 

identify, from a plurality of third information pages asso 
ciated with the same category assigned to the secondary 
information page, a plurality of third titles; 

wherein the processor is configured to correlate the first 
title and the secondary title with at least one respective 
clicked uniform resource identifier identified by the 
search click log by: 
correlating each of the first title, the secondary title, and 

the plurality of third titles with at least one respective 
clicked uniform resource identifier identified by the 
search click log. 

34. The system of claim 33, wherein the processor is 
configured to generate the expanded key term set by: 

expanding the initial key term set to include search terms, 
in addition to the first title, the secondary title, and the 
plurality of third titles, that are correlated to the at least 
one respective clicked uniform resource identifier 
based on the search click log to provide the expanded 
key term set. 

35. The system of claim 31, wherein the processor is 
configured to correlate the first title and the secondary title 
with at least one respective clicked uniform resource iden 
tifier identified by the search click log by: 

generating a bipartite graph correlating each of the first 
title and the secondary title to the at least one respective 
clicked uniform resource identifier based on the search 
click log. 

36. The system of claim 31, wherein the processor is 
further configured to: 

assign a first probability to the first title and to the 
secondary title; and 

assign a second probability to each of the search terms, 
each second probability being less than the first prob 
ability; 

wherein the processor is configured to generate the 
expanded key term set by: 
expanding the initial key term set to include a first 

subset of the search terms, the first subset including 
search terms to which the second probabilities that 
are greater than a threshold probability are assigned. 

37. The system of claim 21, wherein the processor is 
further configured to: 

generate a negative sample set based on randomly select 
ing second search terms not included in the expanded 
key term set; 
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wherein the processor is configured to train the search 
query intent classifier by: 
training the search query intent classifier to classify the 

search queries with respect to the designated query 
intent based on the expanded key term set and the 
negative sample set. 

38. The system of claim 31, wherein the processor is 
configured to train the search query intent classifier by: 

training a maxentropy classifier to classify the search 
queries with respect to the designated query intent 
based on the expanded key term set. 

39. The system of claim 31, wherein the processor is 
configured to train the search query intent classifier by: 

training the search query intent classifier to classify the 
search queries with respect to the designated query 
intent based on the expanded key term set and further 
based on text included in the secondary information 
page. 

40. A method comprising: 
determining a category assigned to a first information 

page, the first information page including a first title 
associated with a designated query intent and a first 
body; 

retrieving a plurality of secondary information pages that 
are assigned to the same category assigned to the first 
information page, each secondary information page 
including a secondary title and a secondary body; 

extracting a plurality of secondary titles from the plurality 
of secondary information pages, wherein each of the 
secondary information pages is different from the first 
information page; 

accessing a search click log, and generating an initial key 
term set including the first title and the plurality of 
secondary titles by correlating the first title and the 
plurality of secondary titles with at least one respective 
clicked uniform resource identifier identified by the 
search clicklog, wherein the search click log comprises 
a record of historical search queries and activated 
documents returned from the historical search queries, 
and wherein the activated documents have respective 
uniform resource identifiers; 

generating an expanded key term set to include the initial 
key term set expanded to further include search terms 
correlated to the at least one respective clicked uniform 
resource identifier; and 

training a search query intent classifier to classify search 
queries with respect to the designated query intent 
based on the expanded key term set. 
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