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PROVIDING TOPIC BASED SEARCH
GUIDANCE

BACKGROUND

Users are able to locate relevant websites and other content
using a search engine. There are different types of searches.
Some searches seek a particular answer to a question (e.g.,
what 1s the largest city in Kansas?) and other searches seek to
learn about a topic (e.g., how does a space elevator work?).
Users may struggle to formulate queries that return search
results that are helpiul. Some search engines suggest popular
queries (based on previous queries submitted to the search
engine) that a user can submit nstead of writing their own
query. However, the popular queries are often related to the
same topic or subject matter and produce similar results. The
popular queries do not help the user formulate a query that
returns search results related to comparatively unpopular top-
ICS.

SUMMARY

This summary 1s provided to introduce a selection of con-
cepts 1n a simplified form that are further described below 1n
the detailed description. This summary 1s not intended to
identify key features or essential features of the claimed sub-
ject matter, nor 1s 1t intended to be used 1n 1solation as an aid
in determining the scope of the claimed subject matter.

Embodiments of the present invention provide topical
search suggestions and/or feedback. Topical search sugges-
tions allow a user to designate a topic or subject matter to be
searched in combination with a query or instead of a query.
The present invention may generate multiple topics based on
search input provided by a user. In one embodiment, the
search input 1s a search prefix that includes one or more words
entered 1into the search query box before the completed search
query 1s submitted to the search engine. A search interface
then presents the topics derived from the search prefix to a
user. The interface may display the topics 1n a dropdown box

that allows the user to select one of the topics instead of

completing the query. Embodiments of the present invention
may also present auto-complete query suggestions and a cor-
responding topic.

In one embodiment, the user designates multiple search
inputs. The search mmputs may be text within a web page
designed by the user as search iput. The search inputs could
be multiple search queries submitted during a search session.
The present invention generates search results based on the
search inputs and then presents topics extracted from the
search results. In one embodiment, the topics are extracted by
performing a natural language analysis of search result meta-
data. The metadata may include a search result’s umiform
resource locator (“URL”), title, and summary text (1.e., a
small excerpt shown with the search result).

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention are described in detail below
with reference to the attached drawing figures, wherein:

FIG. 1 1s a block diagram of an exemplary computing
environment suitable for implementing embodiments of the
invention;

FIG. 2 1s a diagram of a computing system architecture
suitable for generating topical query suggestions, 1n accor-
dance with an embodiment of the present invention;
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FIG. 3 1s a diagram of communications occurring between
components 1n a computing environment that generates topi-

cal query suggestions, 1n accordance with an embodiment of
the present invention;

FIG. 4 1s a diagram of a search interface that shows topical
query suggestions and auto-complete queries inresponse to a
search prefix, in accordance with an embodiment of the
present invention;

FIG. 5 1s flow chart showing a method of generating topical
query suggestions, 1n accordance with an embodiment of the
present invention;

FIG. 6 1s flow chart showing a method of generating topical
query suggestions from a search prefix, 1n accordance with an
embodiment of the present invention; and

FIG. 7 1s a flow chart showing a method of generating
topical query suggestions in response to multiple search
inputs, i accordance with an embodiment of the present
invention.

DETAILED DESCRIPTION

The subject matter of embodiments of the invention 1s
described with specificity herein to meet statutory require-
ments. However, the description 1tself 1s not intended to limit
the scope of this patent. Rather, the inventors have contem-
plated that the claimed subject matter might also be embodied
in other ways, to include different steps or combinations of
steps similar to the ones described 1n this document, 1n con-
junction with other present or future technologies. Moreover,
although the terms “step” and/or “block™ may be used herein
to connote different elements of methods employed, the terms
should not be interpreted as implying any particular order
among or between various steps herein disclosed unless and
except when the order of individual steps i1s explicitly
described.

Embodiments of the present invention compute and
present potential topical search suggestions and/or feedback.
Topical search suggestions allow a user to designate a topic or
subject matter to be searched 1n combination with a query or
instead of a query. The present invention may generate mul-
tiple topics based on search input provided by a user. In one
embodiment, the search mput 1s a search prefix that includes
one or more words entered into the search query box belore
the completed search query 1s submitted to the search engine.
A search interface then presents the topics dertved from the
search prefix to a user. The interface may display the topics in
a dropdown box that allows the user to select one of the topics
instead of completing the query. Embodiments of the present
invention may also present auto-complete query suggestions
and a corresponding topic.

In one embodiment, the user designates multiple search
inputs. The search iputs may be text within a web page
designed by the user as search iput. The search inputs could
be multiple search queries submitted during a search session.
The present invention generates search results based on the
search inputs and then presents topics extracted from the
search results. In one embodiment, the topics are extracted by
performing a natural language analysis of search result meta-
data. The metadata may include a search result’s uniform
resource locator (“URL”), title, and summary text (1.e., a
small excerpt shown with the search result).

In one aspect, a method of generating topical query sug-
gestions 1s provided. The method includes recerving a search
query and generating a preliminary set of search results for
the search query. The method also comprises extracting top-
ics from the set of search results. The method also comprises
outputting the topics for display betfore the preliminary search
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results are output for display and recerving a selection of an
individual topic within the topics. The method also comprises
outputting for display a subset of search results from the
preliminary set of search results that are associated with the
individual topic.

In another aspect, a method of generating topical query
suggestions from a search prefix 1s provided. The method
includes recerving a search prefix. The search prefix 1s a group
of characters entered by a user 1nto a search interface. The
search prefix 1s one or more characters less than a complete
search query. The method also comprises generating an auto-
complete query that 1s based on the search prefix. The method
also comprises generating a set of search results for the auto-
complete query. The method also comprises extracting topics
from the set of search results. The method also comprises
outputting the topics for display and selection by a user.

In another aspect, a method of generating topical query
suggestions 1n response to multiple search mnputs 1s provided.
The method includes receiving multiple search inputs from a
user that are all part of a search session and, for each search
input, generating a set of search results. The method also
includes extracting topics from each set of search results. The
method also includes 1dentifying one or more common topics
that were extracted from at least two of the sets of search
results. The method also 1includes outputting the one or more
common topics for display. The method also includes receiv-
ing a selection of an individual topic within the one or more
common topics. The method also includes outputting for
display a subset of search results from the set of search results
that are associated with the individual topic.

Having briefly described an overview of embodiments of
the mnvention, an exemplary operating environment suitable
for use 1 1mplementing embodiments of the invention 1s
described below.

Exemplary Operating Environment

Referring to the drawings 1n general, and mitially to FIG. 1
in particular, an exemplary operating environment for imple-
menting embodiments of the invention 1s shown and desig-
nated generally as computing device 100. Computing device
100 1s but one example of a suitable computing environment
and 1s not intended to suggest any limitation as to the scope of
use or functionality of the invention. Neither should the com-
puting device 100 be interpreted as having any dependency or
requirement relating to any one or combination of compo-
nents 1llustrated.

The mvention may be described 1n the general context of
computer code or machine-useable 1nstructions, including
computer-executable 1nstructions such as program compo-
nents, being executed by a computer or other machine, such
as a personal data assistant or other handheld device. Gener-
ally, program components, including routines, programs,
objects, components, data structures, and the like, refer to
code that performs particular tasks, or implements particular
abstract data types. Embodiments of the invention may be
practiced 1n a variety of system configurations, mncluding
handheld devices, consumer electronics, general-purpose
computers, specialty computing devices, etc. Embodiments
of the mnvention may also be practiced in distributed comput-
ing environments where tasks are performed by remote-pro-
cessing devices that are linked through a communications
network.

With continued reference to FI1G. 1, computing device 100
includes a bus 110 that directly or indirectly couples the
tollowing devices: memory 112, one or more processors 114,
one or more presentation components 116, input/output (1/0)
ports 118, I/O components 120, and an illustrative power
supply 122. Bus 110 represents what may be one or more
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4

busses (such as an address bus, data bus, or combination
thereof). Although the various blocks of FIG. 1 are shown
with lines for the sake of clarity, in reality, delineating various
components 1s not so clear, and metaphorically, the lines
would more accurately be grey and fuzzy. For example, one
may consider a presentation component such as a display
device to be an I/O component 120. Also, processors have
memory. The mnventors hereol recognize that such 1s the
nature of the art, and reiterate that the diagram of FIG. 1 1s
merely illustrative of an exemplary computing device that can
be used 1n connection with one or more embodiments of the
invention. Distinction 1s not made between such categories as
“workstation,” “server,” “laptop,” “handheld device,” etc., as
all are contemplated within the scope of FI1G. 1 and reference
to “computer’” or “computing device.”

Computing device 100 typically includes a variety of com-
puter-storage media. By way of example, and not limitation,

computer-storage media may comprise Random Access
Memory (RAM); Read Only Memory (ROM); Electronically

Erasable Programmable Read Only Memory (EEPROM);
flash memory or other memory technologies; Compact Disk
Read-Only Memory (CDROM), digital versatile disks
(DVDs) or other optical or holographic media; magnetic cas-
settes, magnetic tape, magnetic disk storage or other mag-
netic storage devices. The computer-storage media may be
nontransitory.

Memory 112 includes computer-storage media 1n the form
of volatile and/or nonvolatile memory. The memory 112 may
be removable, nonremovable, or a combination thereof.
Exemplary memory includes solid-state memory, hard drives,
optical-disc drives, etc. Computing device 100 includes one
or more processors 114 that read data from various entities
such as bus 110, memory 112 or I/O components 120. Pre-
sentation component(s) 116 present data indications to a user
or other device. Exemplary presentation components 116
include a display device, speaker, printing component, vibrat-
ing component, etc. I/O ports 118 allow computing device
100 to be logically coupled to other devices including 1/0O
components 120, some of which may be built in. Illustrative
I/O components 120 include a microphone, joystick, game
pad, satellite dish, scanner, printer, wireless device, efc.
Exemplary System Architecture
Turning now to FIG. 2, an exemplary computing system
architecture 200 suitable for generating topical query sugges-
tions 1s shown, 1n accordance with an embodiment of the
present mvention. The computing system architecture 200
shown 1n FIG. 2 1s an example of one suitable computing
system archutecture 200. The computing system architecture
200 comprises on one or more computing devices similar to
the computing device 100 described with reference to FI1G. 1.
The computing system architecture 200 should not be inter-
preted as having any dependency or requirement related to
any single module/component or combination of modules/
components illustrated therein. The computing system archi-
tecture 200 includes a search front end 210, a search engine
212, a topic extractor 214, a search data store 216, and an
auto-complete query component 218.

The search front end 210 generates a search interface
through which a user mputs search criteria and receives
search results. The search interface may be communicated
over a network, such as the Internet, and displayed on a
browser operating on a client device. In another embodiment,
the search interface may interact with a search tool bar. The
search front end 210 interacts with the search engine 212 to
receive search results that are output for display to the user.
The search front end 210 may communicate a search query to
the search engine and receive a set of search results from the
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search engine 212. The search front end 210 may communi-
cate with other components such as the topic extractor 214.

The topic extractor 214 may communicate a series of topics
related to a query to the search front end 210. These topics
may be presented for selection by a user within the interface 5
generated by the search front end 210. The search front end
210 may also communicate with other components that are
not shown within computing system architecture 200. For
example, the search front end 210 may communicate with an
advertising engine that provides advertisements to be pre- 10
sented on a search results page. The search front end 210 may
communicate a user-selected topic to the advertising engine
and receive advertisements that related to the user-selected
topic.

The search engine 212 receives search queries and gener- 15
ates search results to the user. The search engine may include
crawlers that explore available content and create an index
that may be used to i1dentily relevant content 1n response to
search queries. The search engine may also rank search
results based on relevance or responsiveness to a query. The 20
search queries results shown in response to the search queries,
and user 1nteractions with these results may be stored within
the search data store 216. The search data store 216 may also
include the previously mentioned search indices, as well as
other datasets generated by components shown or not shown 25
in FIG. 2. In addition to the search engine 212, other compo-
nents may read from and write data to the search data store
216.

The topic extractor 214 extracts topics from various con-
tent. For example, the topic extractor 214 1s able to extract 30
topics from web pages. In one embodiment, the search engine
212 sends a set of search results, comprising web pages, to the
topic extractor 214. The topic extractor 214 analyzes the web
pages to extract key words, entities, and determine a topic that
1s associated with the web page. A topic 1s a subject-matter 35
category associated with the web page. Once the topic extrac-
tor 214 has ascertained one or more topics for the web pages,
these topics may be communicated to the search front end
210, which displays them to a user for selection.

The topics may be extracted using natural language pro- 40
cessing techniques like TF-IDF (term frequency, iverse
document frequency) that can be used to determine a list of
keywords or likely topics for each page. The most frequently
extracted topics across the multiple pages may be presented to
the user for query assistance. The topic extractor 214 may 45
maintain an index that identifies topics and the web page from
which they are extracted. Once a topic 1s selected by a user,
the index may be used to return search results that are asso-
ciated with the topic.

In one embodiment, the topic extractor 214 analyzes only 50
a web page’s metadata to determine a topic, for example a
uniform resource locator (“URL”), summary text (i.e., a
small excerpt shown with the search result), and title. In this
embodiment, the remaining content of the web page 1s not
analyzed by the topic extractor to determine the subject mat- 55
ter or topic of the web page.

The auto-complete component 218 recerves a search prefix
and attempts to generate suggested queries based on the
search prefix. The search prefix includes characters submitted
by a user 1n a search interface prior to selecting or submitting 60
the search. The prefix may be less than a full word or as little
as a single letter. In other embodiments, the prefix may
include multiple words. In another embodiment, the prefix
may include a few words as well as an incomplete word. The
auto-complete component 218 generates suggested queries 65
and presents these to the user for possible selection. As addi-
tional characters are entered by a user, the prefix may change

6

and the auto-complete component 218 may change the sug-
gested queries 1 accordance with the additional characters
received. The auto-complete component 218 may attempt to
match a search prefix with queries that were frequently sub-
mitted by other users previously. The auto-complete compo-
nent 218 may communicate one or more auto-complete que-
ries to the search engine 212, which generates search results
that are communicated to the topic extractor 214. In this way,
topics are generated for presentation to the user before the
search query 1s completed.

Turming now to FIG. 3, communications that enable topics
to be displayed to a user 1n a search interface are shown, 1n
accordance with an embodiment of the present invention. The
computing environment 300 includes a client device 305, a
front end 310, a search engine 312, and a topic extractor 314.
The client device 305 may be a computing device similar to
computing device 100 described previously with reference to
FIG. 1. Exemplary devices include a laptop, desktop, tablet,
smart phone, and a television. The client device 305 may be
communicatively coupled to the other components via a net-
work, such as the Internet.

The search front end 310 may be similar to the search front
end 210 described previously with reference to FIG. 2. The
search engine 312 may be similar to the search engine 212
described previously with reference to FIG. 2. The topic
extractor 314 may be similar to the topic extractor 214
described previously with reference to FIG. 2.

Initially, the client device 305 communicates a search pre-
{1x 320 to the search front end 310. The search prefix 320 may
be a series of characters that start to form a search query. The
search prefix 320 may include characters entered into a search
interface prior to submitting a completed search query. The
search front end 310 passes the search prefix 320 along to
search engine 312.

The search engine 312 generates 322 a series of search
results that are responsive to the search prefix. The search
engine may first communicate the search prefix 320 to an
auto-complete component (not shown) that generates full
queries based on the search prefix. A tull query may match or
partially match the search prefix. One or more of the full
queries may be used to generate search results. The search
results 324 are then generated using the one or more full
queries. These results 324 are communicated from the search
engine 312 to the topic extractor 314. The topic extractor 314
extracts 330 topics 332 from the search results 324. As men-
tioned previously, the topic extractor 314 may use a natural
language processing method to extract topics from the results.

The topics 332 are commumnicated from the topic extractor
314 to the search front end 310. The search front end 310 then
integrates 334 the topics mnto a query assistance feature that
may be similar to the one described subsequently 1n FIG. 4.
The help feature 1s then communicated as an auto suggest 336
to the client device 305. A user of the client device 305 may
select one or more of the topics.

Turning now to FIG. 4, a search interface 400 showing
topical suggestions 1s shown, 1n accordance with an embodi-
ment of the present invention. The search interface 400 may
be generated by a search front end and displayed 1n a browser
window. Embodiments of the present invention are not lim-
ited to displaying the interface in a browser window. The
interface 400 includes a search mput box 410. The letters
“1agu” 412 are entered within the search input box 410. The
letters “jagu” 412 1s an example of a search prefix. As men-
tioned previously, a search prefix comprises one or more
characters entered 1nto a search imput box prior to submitting
the query.
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Beneath the search input box, a search assistance box 420
1s shown. The search assistance box 420 includes an auto-
complete query “jaguar” 422. An auto-complete query may
be a popular query that starts with the search prefix entered
into the search box. The auto complete query 1s an full query
that the user may select instead of submitting their query.

The search assistance box 420 also includes three topics
that the user may select. The topics include jaguar cat 424,
Jaguar car 426, and Jaguar football 428. The user may select
any of these topics and then receive search results that are
responsive to jaguar and within the selected topic. For
example, 11 the user selected jaguar cat 424, search results that
were responsive to jaguar and related to the topic cat would be
shown. In this case, the topics are shown with the auto-
complete query as a pair. In another embodiment, the topics
may be shown without the auto-complete query. For example,
the search assistance box could list “football,” “car,” and “cat”
instead of “jaguar football,” “jaguar car,” and “jaguar cat.”

Turning now to FIG. 5, a flowchart showing a method 500
ol generating topical query suggestions 1s shown, in accor-
dance with an embodiment of the present invention. A topical
query suggestion gives a user one or more topics to select in
combination with their query or instead of their query. At step
510, a search query 1s recerved. The search query may be an
auto-complete search query generated based on a search pre-
{ix mput 1into a search intertace by a user. In another embodi-
ment, the search query 1s mput 1into the search interface but
not submitted for searching.

At step 520, a preliminary set of search results are gener-
ated. The preliminary set of search results are responsive to
the search query. The preliminary set of search results may be
generated by a search engine. The preliminary set of search
results may comprise a threshold number of the total respon-
stve search results returned by a search engine (which can
casily number in the thousands). For example, the top 50
search results returned by a search engine may form the set of
search results. The search results may be ranked by relevance
betore applying the threshold to form the set of search results.
Thus, the preliminary set of search results may be the 50
highest ranked search results.

At step 530, topics are extracted from the set of search
results. In one embodiment, the topics are extracted using a
natural language processing technique. In one embodiment,
the topics are extracted by applying the natural language
processing technique only to metadata associated with the
search results. Examples of metadata include a uniform
resource locator (“URL”) and a title of the search result.
Other metadata includes keywords associated with the search
results, and summary text (i.e., a small excerpt shown with the
search result). In another embodiment, the content of the web
pages or documents 1s analyzed instead of or in addition to the
metadata.

At step 540, the topics are output for display. The topics are
output for display before the preliminary search results are
output for display. In other words, the user 1s presented the
one or more topics before any search results are displayed to
the user. In one embodiment, the topics are displayed to the
user 1n a dropdown query assistance box, such as the one
described previously with reference to FIG. 4. Other inter-
faces are possible. For example, the user may be presented
with a topic selection interface that allows the user to select
one or more topics.

At step 350, a selection of an individual topic within the
topics 1s recerved. A user may select a topic by clicking on 1t.
The selection may be communicated from a search interface
to a search engine, which uses the selection to return relevant
results. At step 560, a subset of search results from the pre-
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liminary set of search results that are associated with the
individual topic are output for display. The subset of search
results may be selected by the search engine. If there are less
than a threshold number of search results within the prelimi-
nary set of search results that conform with the selected topic,
then additional search results that do not relate to the topic
may be presented at the bottom of the search results page. For
example, a search results page may show ten search results to
the user. If only seven search results are available that are
related to the selected topic, then they are shown at the top of
the search results page with an additional three search results
drawn from one or more other topics. In another embodiment,
the search engine seeks additional search results that are
responsive to the topic from outside of the preliminary set of
search results that were initially generated. This can be
accomplished by rerunning the search that was used to gen-
crate the preliminary search results and then filtering by the
selected topic.

In a further embodiment, the topics are presented for dis-
play along with search results even after a topic has been
previously selected by the user. In the event the user does not
find search results that answer the user’s question, the user
may select a different topic and the search results would be
refreshed based on that topic’s selection without the user
entering a new query.

Turning to FIG. 6, a method 600 of generating topical
query suggestions Ifrom a search prefix 1s shown, 1n accor-
dance with an embodiment of the present invention. As men-
tioned previously, the search prefix 1s a group of characters
entered by the user mto a search interface. In general, the
search prefix 1s one or more characters less than a complete
search query. For example, the characters “jagu” may be a
search prefix of the query “jaguar.” Thus, a search prefix
implies that the search query 1s 1n some sense incomplete and
that the user 1s still adding characters. However, in one
embodiment, the search prefix may be a complete query, but
betore the query 1s actually submitted to the search engine.
Once a search query i1s submitted to a search engine, i1t
becomes a complete query and 1s no longer a search prefix.

At step 610, a search prefix 1s recerved. The search prefix
may be recerved by an auto-complete component. At step
620, an auto-complete query 1s generated that 1s based on the
search prefix. The generation of an auto-complete query has
been described previously.

At step 630, a set of search results that are responsive to the
auto-complete query are generated. As mentioned previously,
the set of search results may be the 50 most relevant search
results that are responsive to the auto-complete query. Fifty 1s
just an example and a different threshold number of search
results could be used to generate the set of search results.

At step 640, topics are extracted from the set of search
results. As mentioned, a natural language processing tech-
nique may be used to extract the topics. In one embodiment,
the topics are extracted by analyzing only the metadata asso-
ciated with the search results. At step 650, the topics are
output for display and selection by a user. Once a selection of
an 1ndividual topic i1s recerved, the search results that are
responsive to the individual topic may be output for display.
This i1llustrates that the topics are output for display before
search results are output for display. In other words, the
search results are generated in the background so that topics
may be extracted from them, but the initial set of search
results are not presented for output for display. In one
embodiment, the topics are output for display in combination
with one or more auto-complete query suggestions. As an
example from FIG. 4, the auto-complete query jaguar could
be combined with the topic cat.
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Turning to FIG. 7, a method 700 of generating topical
query suggestions in response to multiple search inputs 1s
shown, in accordance with an embodiment of the present
invention. At step 710, multiple search nputs are recerved
from a user. The multiple search mputs are all part of a search
session. That the search inputs are all part of a search session
may be made explicit by mput received from a user. For
example, a user may push a button on a search interface, such
as one associated with a search toolbar, that indicates a search
session 1s starting. In another embodiment, the delineation of
a search session 1s determined by analyzing a user’s online
behavior. For example, search mputs submitted 1n close suc-
cession to each other may be determined to be part of a
common search session. As time passes between search que-
ries, subsequent search iputs may be associated with a new
search session. In addition to specilying that a search session
1s starting, a user may provide explicit input indicating that a
search session 1s concluded. The search mputs may be a
query. In some cases, the query may be submitted to a search
engine and results are returned. In this embodiment, the mul-
tiple search inputs are a series of searches conducted by a user
from the search 1mputs of step 710.

In another embodiment, the search inputs are portions of
text (e.g., words or phrases) explicitly designated by a user as
a search input. For example, a user may highlight and click on
words within a web page to designate them as search inputs.
In one embodiment, a user can drag words and phrases 1nto a
search session interface. The words and phrases within a
single drop may constitute a single search input. Thus, as the
user repeats the drag operation with different phrases, the
multiple search 1nputs are generated.

In another embodiment, the search mputs are keywords
that are automatically extracted from a web page a user 1s
viewing. In this way, keywords are extracted from web pages
as the user navigates through a series of pages during a search
session. The user does not need to explicitly specily any
keywords 1n this embodiment.

At step 720, for each search input, a set of search results 1s
generated. The search results may be generated by a search
engine. At step 730, topics are extracted from each set of
search results. At step 740, one or more common topics
between the sets of search results are 1dentified. The extracted
topics may be ranked based on occurrence within the different
sets of search results. For example, if a topic 1s extracted from
cach of the sets of search results 1t may be ranked highly. In
addition, the number of times a topic occurs within each set of
search results may be taken into consideration. Thus, a topic
that occurs multiple times 1n each set of search results may be
ranked higher than a topic that occurs only once in each set of
search results. In one embodiment, more weight 1s given to
the amount of search result sets from which a topic 1s
extracted than the number of times a topic 1s extracted from a
single set of search results.

At step 750, the one or more common topics are output for
display. At step 760, a selection of individual topics within the
one or more common topics 1s received. At step 780, a subset
of the search results from the set of search results are output
for display by a user. The subset of search results are associ-
ated with the individual topic. In one embodiment, the set of
search results are not output for display to a user prior to
receiving the selection.

In one embodiment, an instruction to start a new search
session 1s recerved from the user. Search inputs are collected
through one or more methods until a user provides an 1mnstruc-
tion that the search session 1s complete. At that time, the
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topics are displayed to the user for selection. The user then
selects the topic or topics, and search results responsive to
those topics are provided.

Embodiments of the invention have been described to be
illustrative rather than restrictive. It will be understood that
certain features and subcombinations are of utility and may
be employed without reference to other features and subcom-
binations. This 1s contemplated by and 1s within the scope of
the claims.

The invention claimed 1s:

1. One or more computer-storage hardware devices having
computer-executable instructions embodied thereon that
when executed by a computing device perform a method of
generating topical query suggestions in response to multiple
search inputs, the method comprising:

recerving multiple search inputs from a user that are all part

of a search session;

for each search mput, generating a set of search results,

thereby forming a plurality of search results sets;
extracting topics from each of the set of search results;
1dentilying one or more common topics that were extracted
from at least two of the plurality of search results sets;
outputting the one or more common topics for display;
recerving a selection of an individual topic within the one
or more common topics; and
outputting for display a subset of search results from the set
of search results that 1s associated with the individual
topic.

2. The devices of claim 1, wherein the subset of search
results 1s not output for display to the user prior to recerving
the selection.

3. The devices of claim 1, wherein the search mputs are
portions of text within one or more documents, and wherein
designations of the portions of text are recerved from the user
as the search 1nputs.

4. The devices of claim 3, wherein the method further
comprises recerving an instruction from the user to generate
the topics after the portions of text were designated.

5. The devices of claim 1, wherein the method further
comprises receving an indication to start a new search ses-
$101.

6. The devices of claim 1, wherein the method further
COmMprises:

recerving a selection of an additional topic within the one

or more common topics; and

outputting for display a new subset of search results from

the set of search results that 1s associated with the 1ndi-
vidual topic and the additional topic.

7. The devices of claim 1, wherein the topics are extracted
from the set of search results by performing a natural lan-
guage analysis on individual search results within the set of
search results.

8. The devices of claim 1, wherein the search iputs are
multiple search queries submitted during the search session.

9. A computer-implemented method for generating topical
query suggestions in response to multiple search 1nputs, the
method comprising:

recerving multiple search inputs from a user that are all part

of a search session;

for each search mput, generating a set of search results,

thereby forming a plurality of search results sets;

at a computing device having a processor and a memory,

extracting topics from each of the set of search results;
1dentifying one or more common topics that were extracted

from at least two of the plurality of search results sets;
outputting the one or more common topics for display;
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receiving a selection of an individual topic within the one
or more common topics; and
outputting for display a subset of search results from the set
ol search results that 1s associated with the individual
topic.
10. The method of claim 9, wherein the subset of search
results 1s not output for display to the user prior to recerving,
the selection.

11. The method of claim 9, wherein the search mputs are
portions of text within one or more documents, and wherein
designations of the portions of text are recetved from the user
as the search inputs.

12. The method of claim 11 further comprising receiving
an 1nstruction from the user to generate the topics atfter the
portions of text were designated.

13. The method of claim 9 further comprising receiving an
indication to start a new search session.

14. The method of claim 9 further comprising:

receiving a selection of an additional topic within the one

or more common topics; and

outputting for display a new subset of search results from

the set of search results that 1s associated with the 1ndi-
vidual topic and the additional topic.

15. The method of claim 9, wherein the topics are extracted
from the set of search results by performing a natural lan-
guage analysis on individual search results within the set of
search results.

16. The method of claim 9, wherein the search mputs are
multiple search queries submitted during the search session.
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17. A system for generating topical query suggestions in
response to multiple search inputs, the system comprising:

One Or MOre Processors;

one or more computer storage media storing computer-

executable instructions that, when executed by the one

Or more processors, cause the one or more processors to:

receive multiple search inputs from a user that are all
part of a search session;

for each search input, generate a set of search results,
thereby forming a plurality of search results sets;

extract topics from each of the set of search results;

identily one or more common topics that were extracted
from at least two of the plurality of search results sets;

output the one or more common topics for display;

receive a selection of an individual topic within the one
or more common topics; and

output for display a subset of search results from the set
of search results, wherein the subset of search results
15 associated with the individual topic.

18. The system of claim 17, wherein the set of search
results 1s not output for display to the user prior to recerving
the selection.

19. The system of claim 17, wherein the search inputs are
portions of text within one or more documents, and wherein
designations of the portions of text are recerved from the user
as the search inputs.

20. The system of claim 17, wherein the search inputs are
multiple search queries submitted during the search session.
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