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SUGGESTING ALTERNATIVE QUERIES IN QUERY RESULTS

BACKGROUND

This specification relates to suggesting alternative queries to users submitting
queries to internet search engines.

Internet search engines aim to identify resources (e.g., web pages, images, text
documents, multimedia context) that are relevant to a user’s needs and to present
information about the resources in a manner that is most useful to the user. Internet
search engines return a set of search results in response to a user-submitted query.
Unfortunately, the terms of a user-submitted query may not align well with what the user
has in mind, for example, if there is ambiguity in the meaning of the query terms. Even if
the search results returned are relevant objectively to the user-submitted query, the results
may not be relevant to the user’s actual subjective needs. If a user is dissatisfied with the
search results returned for a query, the user can attempt to refine the original query to
better match the user’s needs.

Some search engines provide to a user suggested alternative queries that the
search engine identifies as being related to the user’s original query. Often, these
suggested alternative queries are presented in proximity to the original query search
results (e.g., at the bottom of a web page of search results). However, due to limited
availability of space on search results web pages, the number of suggested alternative
queries which can be displayed may be limited. Moreover, the relationship between the
original query and the suggested alternative queries may not be apparent to a user, which

may discourage the user from selecting any of the suggested alternative queries.

SUMMARY

This specification describes technologies relating to suggesting alternative queries
based on original query search results.

In general, one aspect of the subject matter described in this specification can be
embodied in methods that include the actions of receiving a set of one or more search
results for a first query, where each search result refers to a respective resource and
includes a link to the respective resource and a snippet of content from the respective
resource, receiving one or more suggested second queries, for each of the one or more
suggested second queries: selecting a set of one or more words in one of the snippets to

represent the suggested second query, associating the suggested second query with the set
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of one or more words in the snippet so that a user can interact with a word in the set of
one or more words in the snippet to invoke the suggested second query, and marking the
set of one or more words in the snippet so as to indicate that the user can interact with a
word in the set of one or more words in the snippet to invoke the suggested second query,
and transmitting the set of search results including each marked set of one or more words
to a client device for presentation to the user. Other embodiments of this aspect include
corresponding systems and computer program products. The system includes a client
device and one or more computers operable to interact with the client device and to
perform the above listed actions.

These and other embodiments can optionally include one or more of the following
features. Marking the set of one or more words can include one or more of underlining,
highlighting, italicizing, or displaying the set of one or more words in bold font. The
suggested second query can differ from the set of one or more words in the snippet. For
the system, the one or more computers can include a server operable to interact with the
client device through a data communication network, and the client device can be
operable to interact with the server as a client. The client device can include a personal
computer running a web browser or a mobile telephone running a wireless application
protocol (WAP) browser. The one or more computers can include one personal
computer, and the personal computer can include the client device.

In general, in one aspect, a method is provided. The method includes displaying
on a display device a first set of one or more search results for a first query, each search
result referring to a respective resource and including a link to the respective resource and
a snippet of content from the respective resource, where a each of one or more suggested
second query queries is associated with a respective set of one or more words in one of
the snippets so that a user can interact with a word in the respective set of one or more
words in the respective snippet to invoke the associated suggested second query, for a
particular suggested second query: receiving input from the user interacting with a word
in the respective set of one or more words in the respective snippet to invoke the
particular suggested second query, and submitting the particular suggested second query
to a search engine, and displaying a second set of one or more search results received
from the search engine for the particular suggested second query. Other embodiments of
this aspect include computer program products.

These and other embodiments can optionally include one or more of the following

features. Receiving input from the user can further include receiving input from the user
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moving a cursor displayed on the display device, determining whether the cursor is
positioned within a region associated with a word in the respective set of one or more
words, and while the cursor is positioned within a region associated with a word in the
respective set of one or more words, displaying a dialog box including the particular
suggested second query, and receiving input from the user selecting the particular
suggested second query included in the dialog box. While the cursor is positioned within
the region associated with the word in the respective set of one or more words, an
appearance of the respective set of one or more words in the snippet can be changed.

In general, one aspect of the subject matter described in this specification can be
embodied in methods that include the actions of displaying on a display device a first set
of one or more search results for a first query, each search result referring to a respective
resource and including a link to the respective resource, and one or more suggested
second queries associated with the first set of one or more search results, each of the one
or more suggested second queries being selectable; for a particular suggested second
query: receiving input from the user selecting the particular suggested second query; and
submitting the particular suggested second query to a search engine and displaying a
second set of one or more search results received from the search engine for the particular
suggested second query. Other embodiments of this aspect include corresponding
systems and computer program products.

Particular embodiments of the subject matter described in this specification can be
implemented to realize one or more of the following advantages. A large number of
suggested alternative queries can be displayed with original query search results by
associating the suggested alternative queries with sets of one or more words in snippets of
content in original query search results. The relationship between the original query and
cach suggested alternative query is easy to understand when the suggested alternative
queries are associated with sets of one or more words in snippets. Suggested alternative
queries can be especially useful for users submitting queries in non-Roman-based
languages, e.g., Chinese, because entering a query in a non-Roman-based language can
take longer than entering the same query in a Roman-based language.

The details of one or more embodiments of the subject matter described in this
specification are set forth in the accompanying drawings and the description below.
Other features, aspects, and advantages of the subject matter will become apparent from

the description, the drawings, and the claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an example search system.

FIG. 2 illustrates an example web page of search results including a suggested
alternative query.

FIG. 3 shows an example process for invoking a suggested alternative query
associated with one or more words in a snippet of content.

FIG. 4 shows an example process for associating a suggested alternative query
with one or more words in a snippet of content.

FIG. 5 illustrates an example portion of a web page of search results including a
suggested alternative queries.

FIG. 6 shows an example process for invoking a suggested alternative query
associated with displayed search results.

Like reference numbers and designations in the various drawings indicate like

elements.

DETAILED DESCRIPTION

FIG. 1 shows an example search system 1014 for providing search results relevant
to submitted queries as can be implemented in an internet, an intranet, or another client
and server environment. The search system 1014 is an example of an information
retrieval system in which the systems, components, and techniques described below can
be implemented.

A user 1002 can interact with the search system 1014 through a client device
1004. For example, the client 1004 can be a computer coupled to the search system 1014
through a local area network (LAN) or wide area network (WAN), ¢.g., the Internet. In
some implementations, the search system 1014 and the client device 1004 can be one
machine. For example, a user can install a desktop search application on the client device
1004. The client device 1004 will generally include a random access memory (RAM)
1006 and a processor 1008.

A user 1002 can submit a query 1010 to a search engine 1030 within a search
system 1014. When the user 1002 submits a query 1010, the query 1010 is transmitted
through a network to the search system 1014. The search system 1014 can be
implemented as, for example, computer programs running on one or more computers in
one or more locations that are coupled to each other through a network. The search

system 1014 includes an index database 1022 and a search engine 1030. The search



10

15

20

25

30

WO 2009/036372 PCT/US2008/076291

system 1014 responds to the query 1010 by generating search results 1028, which are
transmitted through the network to the client device 1004 in a form that can be presented
to the user 1002 (e.g., as a search results web page to be displayed in a web browser
running on the client device 1004).

When the query 1010 is received by the search engine 1030, the search engine
1030 identifies resources that match the query 1010. The search engine 1030 will
generally include an indexing engine 1020 that indexes resources (e.g., web pages,
images, or news articles on the Internet) found in a corpus (e.g., a collection or repository
of content), an index database 1022 that stores the index information, and a ranking
engine 1052 (or other software) to rank the resources that match the query 1010. The
indexing and ranking of the resources can be performed using conventional techniques.
The search engine 1030 can transmit the search results 1028 through the network to the
client device 1004 for presentation to the user 1002.

FIG. 2 illustrates an example web page 2000 of search results 2005 including a
suggested alternative query 2070. The web page 2000 includes an original query 2010,
“law school admission,” and a set of search results 2005 returned from a search engine
1030 in response to the original query 2010. A search result can include, for each of a
number of resources, a title 2020 for the resource, a selectable link 2030 to the resource,
and a snippet 2040 of content from the resource. Generally, a snippet 2040 of content
includes one or more words, phrases, clauses, or sentences extracted from the textual
content of the resource. A phrase is a meaningful sequence of two or more words. The
search engine 1030 extracts a contiguous segment or separated segments of textual
content from the resource to form a snippet 2040. The search engine 1030 optionally

2% ¢

marks the terms of the original query 2010 (i.c., “law,” “school,” and “admission” in the
example) in bold font when the query terms appear in the snippets.

The search system 1014 can provide to the user one or more suggested alternative
queries for the original query 2010. In typical search systems, the suggested alternative
queries are presented in proximity to the original query search results (e.g., at the bottom
of a web page of search results). The search engine 1030 of the search system 1014 can
transmit to a client device 1004 instructions for presenting the suggested alternative
queries to the user. These instructions can be included with the search results 2005 that

match the original query 2010. Particular techniques for generating the suggested

alternative queries are described below.
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For each suggested alternative query, the search system 1014 selects a set of one
or more words in one of the snippets to represent the suggested alternative query. The
search system 1014 associates the suggested alternative query with the set of one or more
words in the snippet and marks the set in the snippet to indicate that a user can interact
with a word in the set in the snippet to invoke the suggested alternative query associated
with the set.

The search system 1014 can associate the suggested alternative query with the set
of one or more words in the snippet by defining the set as a query element of the web
page 2000, where user selection of the query element triggers the web browser to display
the suggested alternative query. Alternatively, if the words in the set are not contiguous
in the snippet, each word in the set can be defined as a query element. The system 1014
can generate one or more client-side scripts (e.g., using JavaScript) to define the sets or
words as query elements. Query elements are regions in a hypertext document (e.g., web
page 2000) that when selected trigger one or more actions. A client-side script can
include instructions for performing the one or more actions triggered by a selection. A
client-side script can be embedded within the hypertext document and executed by the
web browser on the client device 1004.

In some implementations, when a user selects a query element, the web browser
displays a dialog box that includes the suggested alternative query. In other
implementations, the query element is a hyperlink, ¢.g., with a Uniform Resource Locator
(URL) link, to submit the suggested alternative query to the search engine 1030. If a user
selects the hyperlink, the web browser submits the suggested alternative query, in
response to which the search engine 1030 generates new search results for the suggested
alternative query.

FIG. 3 shows an example process 3000 for invoking a suggested alternative query
associated with one or more words in a snippet of content. For convenience, the example
process 3000 will be described with reference to FIG. 2 and a system that performs the
process 3000.

For a first query, the system displays a first set of one or more search results,
where each search result refers to a respective resource and includes a link to the
respective resource and a snippet of content from the respective resource, and a suggested
second query is associated with a set of one or more words in one of the snippets so that a
user can interact with a word in the set to invoke the suggested second query (step 3010).

The system can display the first set of one or more search results on a display device of a
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client device 1004. The first query can be an original query submitted by a user, and the
suggested second query can be a refined or alternative query.

In the example of FIG. 2, sets 2050a, 2050b, 2050c¢, and 2050d of one or more
words in the snippets are emphasized when the web browser displays the web page 2000.
The web browser displays the sets 2050a, 2050b, 2050c¢, and 2050d in a way that
distinguishes the appearance of the words in the sets from the appearance of other words
in the snippets (including query terms), indicating that a user can interact with words in
the sets. The sets 2050a, 2050b, 2050¢, and 2050d are emphasized using dashed
underlining. Other ways of emphasizing the sets 2050a, 2050b, 2050c, and 2050d include
solid underlining, highlighting, and italicizing. In some implementations, a set is
emphasized in the display when the set is marked as an anchor for a hyperlink.

The system receives input from the user interacting with a word in the set of one
or more words in the snippet to invoke the suggested second query (step 3020). In some
implementations, a user interacts with a word in the set by moving a cursor displayed on
the display device over the word in the set. For example, a web browser can receive the
user input and determine whether the user positioned a cursor within a region associated
with a word in the set. The user can position the cursor within a region by manipulating
an input device (e.g., a mouse or a trackball). If the web browser determines that the
cursor is positioned within a region associated with a word in the set, the web browser
can display the suggested second query (e.g., in a dialog box). The user can select the
displayed suggested second query, and the web browser can receive the selection as user
input.

In the example of FIG. 2, a user has interacted with a word, “LSAT,” in the set
2050a by positioning a cursor over the query element associated with the word or the set
2050a in the user interface. The user interaction with the set 2050a triggers the web
browser to display a dialog box 2060 which includes the suggested alternative query 2070
(i.e., “law school admission LSAT”) that the search engine 1030 associated with the set
2050a. The suggested alternative query 2070 displayed in the dialog box 2060 can have
an embedded hyperlink to a web page for the search system 1014,

In some implementations, the search system 1014 associates multiple suggested
second queries with the same set of one or more words in the snippet. When a user
positions the cursor within a region associated with a word in the set, the web browser
displays a dialog box which includes a list of all the suggested second queries associated

with the set. The user can select the desired second query from the list.
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In some implementations, when the system determines that the cursor is
positioned within a region associated with a word in the set of one or more words in the
snippet, the system changes the appearance of the emphasized set, for example, to
indicate to the user that the displayed dialog box and included suggested second query are
associated with the set. In the example of FIG. 2, the display of the dashed underlined set
2050a, “LSAT,” has already changed to a display of the set 2050a in bold font with a
shaded or colored background.

In some implementations, when a user positions a cursor over a query element of
a word in the emphasized set, the web browser changes the appearance of the cursor (e.g.,
from an arrow to a hand). In some implementations, when a user positions a cursor over
text with an embedded hyperlink, the client device 1004 displays in a status bar of a web
browser the URL of the embedded hyperlink. For example, if the user hovers over (i.c.,
positions the cursor over) a suggested second query with an embedded hyperlink, the web
browser can display in a status bar the embedded hyperlink URL with the suggested
second query appended to the URL.

After the system receives input from the user selecting the suggested second
query, the system submits to a search engine 1030 the suggested second query (step
3030). The search engine 1030 processes the suggested second query. The system
displays a second set of one or more search results received from the search engine 1030
for the suggested second query (3040). The search engine 1030 returns the search results
for the suggested second query as it would for any other query. That is, without explicitly
entering a new query into a search text field of the web page 2000 of FIG. 2, a user can
receive a set of search results for the suggested alternative query 2070 by simply selecting
the suggested alternative query 2070 displayed in the dialog box 2060.

In one scenario, instead of a dialog box including the suggested second query, the
dialog box includes a navigational query that refers to a particular resource. In some
implementations, the search system 1014 can identify a query as a navigational query and
include instructions (e.g., as a client-side script) for the client device 1004 to redirect the
user to the web page for the particular resource referred to by the navigational query when
a user selects the navigational query. For example, if a user interacts with the set 2050b
of FIG. 2, “LSAT registration,” the client device 1004 can display a dialog box which
includes a navigational query “register for the LSAT.” If the user selects the navigational
query, the client device 1004 might redirect the user (e.g., using a hyperlink embedded in

the text of the navigational query) to the Law School Admission Council web page for
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online LSAT registration, rather than presenting a web page of search results that includes
references to resources that match the query “LSAT registration.”

In some scenarios, the second set of search results for the second query includes
one or more search results from the first set of search results for the first query. In some
implementations, when the web browser submits the second query, the search engine
1030 generates new search results that match both the first query and the second query.

In some implementations, the search engine 1030 associates one or more suggested third
queries with sets of words in snippets included with the second set of search results for
the second query.

FIG. 4 shows an example process 4000 for associating a suggested alternative
query with one or more words in a snippet of content. For convenience, the example
process 4000 will be described with reference to a system that performs the process 4000.

For a first query (e.g., an original query submitted by a user), the system receives
a set of one or more search results, where each search result refers to a respective resource
and includes a link to the respective resource and a snippet of content from the respective
resource (step 4010). The system also receives a suggested second query (e.g., a refined
or alternative query) (step 4020). In some implementations, the system can receive
multiple suggested second queries. Alternatively, in some implementations, the system
generates the one or more suggested second queries using the received one or more search
results.

The system selects a set of one or more words in one of the snippets to represent
the suggested second query (step 4030). For example, the system can select the shortest
sequence of words in the snippet that includes all or most of the terms in the suggested
second query. Alternatively, if the suggested second query is an extension of the first
query by one or more additional terms, the system can select one or more words in the
snippet that includes the one or more additional terms. In some implementations, the
system changes the content of a snippet based on the suggested second query. For
example, the system can extract from the respective resource a different segment of
textual content (e.g., a segment that includes all the terms in the suggested second query)
to form the snippet.

Generally, the suggested second query differs from the selected set of one or more
words in the snippet. For example, the suggested second query can have one or more
words which differ from the one or more words of the selected set or one or more words

that are not found in the selected set. In some implementations, the system predetermines
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possible replacement or additional words for a first query based on aggregated statistics
of follow-on queries made in previous sessions by multiple users after entering the first
query. In other implementations, the documents retrieved by the system are used to
determine the second query as a word or phrase that appears frequently in the text of these
retrieved documents, their titles, or in hyperlink text that points to these documents.

In some scenarios, the selected set of one or more words in the snippet is the same
as the suggested second query. In some implementations, the system selects two identical
sets (e.g., sets 2050a and 2050c of FIG. 2) to represent the same suggested second query.
Alternatively, the system can select two identical sets (e.g., sets 2050a and 2050¢) to
represent different suggested second queries. For example, the system can select the set
2050¢, “LSAT,” to represent a suggested second query “law school admission exam,”
which differs from the suggested second query 2070 represented by the set 2050a.

The system associates the suggested second query with the selected set of one or
more words in the snippet so that a user can interact with a word in the set of one or more
words in the snippet to invoke the suggested second query (step 4040). In some
implementations, the system associates multiple suggested second queries with the same
set of one or more words in the snippet. As previously described, user interaction with a
word in the set can invoke presentation of the multiple suggested second queries for user
selection.

The system marks the set of one or more words in the snippet so as to indicate that
the user can interact with a word in the set in the snippet to invoke the suggested second
query (step 4050). The system transmits the set of search results including the marked set
of one or more words to a client device 1004 for presentation to the user (step 4060). The
client device 1004 can present the search results to a user, for example, as a web page
2000 displayed in a web browser running on the client device 1004.

In some implementations, a suggested second query is generated by replacing one
or more terms in the first query with one or more different terms. For example, the
system can replace a term in the first query with another term according to a similarity
measure between the two terms. The system can identify candidate replacement terms
from words in the snippets or words in the resources (e.g., within 30 words of the first
query terms in the resources). Once a candidate replacement term is identified, the
system can determine the similarity measure between the two terms using, for example, a
semantic word clustering database (e.g., a lexical database of words grouped into sets of

cognitive synonyms, where each set is a distinct concept).

10
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In other implementations, a suggested second query is generated by replacing a
sequence of terms in the first query with another sequence of terms, where one sequence
is a substring of the other sequence. For example, the system can select the replacement
sequence of terms from a set of possible replacement sequences by comparing frequency
values of the possible replacement sequences. The system can compute the frequency
values based on, for example, counts of the number of documents that match the first
query in which the possible replacement sequences occur. The system can predetermine
possible replacement sequences for a given query using query logs and documents that
match the given query.

In some implementations, multiple suggested second queries are generated. For
example, the system can generate multiple suggested second queries and select a subset of
the suggested second queries according to a predetermined criterion, e.g., one that
compares computed likelihoods of the suggested second queries. The selected suggested
second queries can be the suggested second queries with the highest likelihoods or with
likelihoods above a predetermined threshold.

FIG. 5 illustrates an example portion of a web page 5000 of search results 5002
including a suggested alternative queries 5004. The web page 5000 includes an original
query 5010, “law school,” and a set of search results 5005 returned from a search engine
(e.g., search engine 1030) in response to the original query 5010.

A search result can include, for each of a number of resources, a title 5020 for the
resource, a selectable link 5030 to the resource, and a snippet 5040 of content from the
resource. Generally, a snippet 5040 of content includes one or more words, phrases,
clauses, or sentences extracted from the textual content of the resource. A phrase is a
meaningful sequence of two or more words. The search engine 1030 extracts a
contiguous segment or separated segments of textual content from the resource to form a
snippet 5040. The search engine 1030 optionally marks the terms of the original query
5010 (i.e., “law” and “school” in the example) in bold font when the query terms appear
in the snippets.

The search system 1014 can provide to the user one or more suggested alternative
queries 5004 for the original query 5010. In particular, the suggested alternative queries
5004 are presented in proximity to the original query search results (e.g., on a web page
of search results to the left of the search results listing). The search engine 1030 of the

search system 1014 can transmit to a client device 1004 instructions for presenting the

11
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suggested alternative queries 5004 to the user. These instructions can be included with
the search results 5005 that match the original query 5010.

Particular techniques for generating the suggested alternative queries have been
described above, for example, using snippets or other content information from the search
results 5005 or their associated resources. For example, the suggested alternative queries
5004 can include text taken directly from the snippet texts. Alternatively, in another
example, the suggested alternative queries 5004 can include queries derived from the
snippet texts.

When a user selects a particular suggested alternative query of the suggested
alternative queries 5004, the web browser submits the suggested alternative query, in
response to which the search engine 1030 generates new search results for the suggested
alternative query.

FIG. 6 shows an example process 6000 for invoking a suggested alternative query
associated with displayed search results. For convenience, the example process 6000 will
be described with reference to FIG. 5 and a system that performs the process 6000.

For a first query, the system displays a first set of one or more search results,
where each search result refers to a respective resource and includes a link to the
respective resource and a snippet of content from the respective resource, and displays
one or more suggested second queries relative to the search results and that a user can
select to invoke a particular suggested second query (step 6010). The system can display
the first set of one or more search results on a display device of a client device 1004. The
first query can be an original query submitted by a user, and the suggested second query
can be a refined or alternative query.

In the example of FIG. 5, the web browser displays the web page 5000 including
search results 5005 and one or more suggested alternative queries 5004 at a location on
the web page 5000 relative to the search results 5005. The suggested alternative queries
5004 are positioned to the left of the search results 5005 and are selectable in order to
invoke a search of the selected alternative query.

The system receives input from the user selecting a particular suggested second
query (step 6020). For example, cach of the suggested second queries can be represented
by a link, which, when selected, provides the selected suggested second query as an input
search query.

After the system receives input from the user selecting the suggested second

query, the system submits to a search engine 1030 the suggested second query (step
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6030). The search engine 1030 processes the suggested second query. The system
displays a second set of one or more search results received from the search engine 1030
for the suggested second query (6040). The search engine 1030 returns the search results
for the suggested second query as it would for any other query. That is, without explicitly
entering a new query into a search text field of the web page 5000 of FIG. 5, a user can
receive a set of search results for the suggested alternative query by simply selecting the
suggested alternative query of the suggested alternative queries 5004.

Embodiments of the subject matter and the functional operations described in this
specification can be implemented in digital electronic circuitry, or in computer software,
firmware, or hardware, including the structures disclosed in this specification and their
structural equivalents, or in combinations of one or more of them. Embodiments of the
subject matter described in this specification can be implemented as one or more
computer program products, i.e., one or more modules of computer program instructions
encoded on a tangible program carrier for execution by, or to control the operation of,
data processing apparatus. The tangible program carrier can be a propagated signal or a
computer-readable medium. The propagated signal is an artificially generated signal,
¢.g., a machine-generated electrical, optical, or electromagnetic signal, that is generated to
encode information for transmission to suitable receiver apparatus for execution by a
computer. The computer-readable medium can be a machine-readable storage device, a
machine-readable storage substrate, a memory device, a composition of matter effecting a
machine-readable propagated signal, or a combination of one or more of them.

The term “data processing apparatus” encompasses all apparatus, devices, and
machines for processing data, including by way of example a programmable processor, a
computer, or multiple processors or computers. The apparatus can include, in addition to
hardware, code that creates an execution environment for the computer program in
question, ¢.g., code that constitutes processor firmware, a protocol stack, a database
management system, an operating system, or a combination of one or more of them.

A computer program (also known as a program, software, software application,
script, or code) can be written in any form of programming language, including compiled
or interpreted languages, or declarative or procedural languages, 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 computer program does not
necessarily correspond to a file in a file system. A program can be stored in a portion of a

file that holds other programs or data (e.g., one or more scripts stored in a markup
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language document), 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 that are located at one site or distributed across multiple sites and
interconnected by a communication network.

The processes and logic flows described in this specification can be performed by
one or more programmable processors executing one or more computer programs to
perform functions by operating on input data and generating output. The processes and
logic flows can also be performed by, and apparatus can also be implemented as, special
purpose logic circuitry, e.g., an FPGA (field programmable gate array) or an ASIC
(application-specific integrated circuit).

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, a 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 performing 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, ¢.g., magnetic, magneto-optical disks, or
optical disks. However, a computer need not have such devices. Moreover, a computer
can be embedded in another device, ¢.g., a mobile telephone, a personal digital assistant
(PDA), a mobile audio or video player, a game console, a Global Positioning System
(GPS) receiver, to name just a few.

Computer-readable media suitable for storing computer program instructions and
data include all forms of non-volatile memory, media and memory devices, including by
way of example semiconductor memory devices, ¢.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.

To provide for interaction with a user, embodiments of the subject matter
described in this specification 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, ¢.g., a mouse or a trackball,

by which the user can provide input to the computer. Other kinds of devices can be used
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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.

Embodiments of the subject matter described in this specification 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 subject
matter described is this specification, or any combination of one or more such back-end,
middleware, or front-end components. The components of the system can be
interconnected by any form or medium of digital data communication, ¢.g., a
communication network. Examples of communication networks include a local area
network (“LAN”) and a wide area network (“WAN”), ¢.g., the Internet.

The computing system can include clients and servers. A client and server are
generally remote from each other and typically interact through a communication
network. 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.

While this specification contains many specific implementation details, these
should not be construed as limitations on the scope of any invention or of what may be
claimed, but rather as descriptions of features that may be specific to particular
embodiments of particular inventions. Certain features that are described in this
specification in the context of separate embodiments can also be implemented in
combination in a single embodiment. Conversely, various features that are described in
the context of a single embodiment can also be implemented in multiple embodiments
separately or in any suitable subcombination. Moreover, although features may be
described above as acting in certain combinations and even initially claimed as such, one
or more features from a claimed combination can in some cases be excised from the
combination, and the claimed combination may be directed to a subcombination or
variation of a subcombination.

Similarly, while operations are depicted in the drawings in a particular order, this
should not be understood as requiring that such operations be performed in the particular
order shown or in sequential order, or that all illustrated operations be performed, to

achieve desirable results. In certain circumstances, multitasking and parallel processing
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may be advantageous. Moreover, the separation of various system components in the
embodiments described above should not be understood as requiring such separation in
all embodiments, and it should be understood that the described program components and
systems can generally be integrated together in a single software product or packaged into
multiple software products.

Particular embodiments of the subject matter described in this specification have
been described. Other embodiments are within the scope of the following claims. For
example, the actions recited in the claims can be performed in a different order and still
achieve desirable results. As one example, the processes depicted in the accompanying
figures do not necessarily require the particular order shown, or sequential order, to
achieve desirable results. In certain implementations, multitasking and parallel
processing may be advantageous.

What is claimed is:
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CLAIMS
1. A computer-implemented method comprising:
receiving a set of one or more search results for a first query, each search result
referring to a respective resource and including a link to the respective resource and a
snippet of content from the respective resource;
receiving one or more suggested second queries;
for each of the one or more suggested second queries:
selecting a set of one or more words in one of the snippets to represent the
suggested second query;
associating the suggested second query with the set of one or more words
in the snippet so that a user can interact with a word in the set of one or more words in the
snippet to invoke the suggested second query; and
marking the set of one or more words in the snippet so as to indicate that
the user can interact with a word in the set of one or more words in the snippet to invoke
the suggested second query; and
transmitting the set of search results including each marked set of one or more

words to a client device for presentation to the user.

2. The method of claim 1, where marking the set of one or more words further comprises:
one or more of underlining, highlighting, italicizing, or displaying the set of one or

more words in bold font.

3. The method of claim 1, where the suggested second query differs from the set of one or

more words in the snippet.
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4. A computer-implemented method comprising:
displaying on a display device a first set of one or more search results for a first
query, each search result referring to a respective resource and including a link to the
respective resource and a snippet of content from the respective resource, where each of
one or more suggested second queries is associated with a respective set of one or more
words in one of the snippets so that a user can interact with a word in the respective set of
one or more words in the respective snippet to invoke the associated suggested second
query;
for a particular suggested second query:
receiving input from the user interacting with a word in the respective set
of one or more words in the respective snippet to invoke the particular suggested second
query; and
submitting the particular suggested second query to a search engine; and
displaying a second set of one or more search results received from the search

engine for the particular suggested second query.

5. The method of claim 4, where receiving input from the user further comprises:
receiving input from the user moving a cursor displayed on the display device;
determining whether the cursor is positioned within a region associated with a

word in the respective set of one or more words, and while the cursor is positioned within

a region associated with a word in the respective set of one or more words, displaying a

dialog box including the particular suggested second query; and
receiving input from the user selecting the particular suggested second query

included in the dialog box.

6. The method of claim 5, further comprising:
while the cursor is positioned within the region associated with the word in the
respective set of one or more words, changing an appearance of the respective set of one

or more words in the snippet.
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7. A computer program product, encoded on a computer readable medium, operable to
cause data processing apparatus to perform operations comprising:
receiving a set of one or more search results for a first query, each search result
referring to a respective resource and including a link to the respective resource and a
snippet of content from the respective resource;
receiving one or more suggested second queries;
for each of the one or more suggested second queries:
selecting a set of one or more words in one of the snippets to represent the
suggested second query;
associating the suggested second query with the set of one or more words
in the snippet so that a user can interact with a word in the set of one or more words in the
snippet to invoke the suggested second query; and
marking the set of one or more words in the snippet so as to indicate that
the user can interact with a word in the set of one or more words in the snippet to invoke
the suggested second query; and
transmitting the set of search results including each marked set of one or more

words to a client device for presentation to the user.

8. The computer program product of claim 7, where marking the set of one or more words
further comprises:
one or more of underlining, highlighting, italicizing, or displaying the set of one or

more words in bold font.

9. The computer program product of claim 7, where the suggested second query differs

from the set of one or more words in the snippet.
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10. A computer program product, encoded on a computer readable medium, operable to
cause data processing apparatus to perform operations comprising:
displaying on a display device a first set of one or more search results for a first
query, each search result referring to a respective resource and including a link to the
respective resource and a snippet of content from the respective resource, where each of
one or more suggested second queries is associated with a respective set of one or more
words in one of the snippets so that a user can interact with a word in the respective set of
one or more words in the respective snippet to invoke the associated suggested second
query;
for a particular suggested second query:
receiving input from the user interacting with a word in the respective set
of one or more words in the respective snippet to invoke the particular suggested second
query; and
submitting the particular suggested second query to a search engine; and
displaying a second set of one or more search results received from the search

engine for the particular suggested second query.

11. The computer program product of claim 10, where receiving input from the user
further comprises:

receiving input from the user moving a cursor displayed on the display device;

determining whether the cursor is positioned within a region associated with a
word in the respective set of one or more words, and while the cursor is positioned within
a region associated with a word in the respective set of one or more words, displaying a
dialog box including the particular suggested second query; and

receiving input from the user selecting the particular suggested second query

included in the dialog box.

12. The computer program product of claim 11, where the computer program product is

further operable to cause data processing apparatus to perform operations comprising:
while the cursor is positioned within the region associated with the word in the

respective set of one or more words, changing an appearance of the respective set of one

or more words in the snippet.
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13. A system comprising:
a client device; and
one or more computers operable to interact with the client device and to:
receive a set of one or more search results for a first query, each search
result referring to a respective resource and including a link to the respective resource and
a snippet of content from the respective resource;
receive one or more suggested second queries;
for each of the one or more suggested second queries:
select a set of one or more words in one of the snippets to represent
the suggested second query;
associate the suggested second query with the set of one or more
words in the snippet so that a user can interact with a word in the set of one or more
words in the snippet to invoke the suggested second query; and
mark the set of one or more words in the snippet so as to indicate
that the user can interact with a word in the set of one or more words in the snippet to
invoke the suggested second query; and
transmit the set of search results including each marked set of one or more

words to a client device for presentation to the user.

14. The system of claim 13, where marking the set of one or more words further
comprises:
one or more of underlining, highlighting, italicizing, or displaying the set of one or

more words in bold font.

15. The system of claim 13, where the suggested second query differs from the set of one

or more words in the snippet.

16. The system of claim 13, wherein the one or more computers comprise a server
operable to interact with the client device through a data communication network, and the

client device is operable to interact with the server as a client.

17. The system of claim 16, wherein the client device comprises a personal computer

running a web browser or a mobile telephone running a WAP browser.

18. The system of claim 13, wherein the one or more computers comprises one personal

computer, and the personal computer comprises the client device.
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19. A computer-implemented method comprising:
displaying on a display device a first set of one or more search results for a first
query, each search result referring to a respective resource and including a link to the
respective resource, and one or more suggested second queries associated with the first
set of one or more search results, each of the one or more suggested second queries being
selectable;
for a particular suggested second query:
receiving input from the user selecting the particular suggested second
query, and
submitting the particular suggested second query to a search engine; and
displaying a second set of one or more search results received from the search

engine for the particular suggested second query.
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