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gested while the user is formulating a search query. At
least a portion of a search query 1s received by the search
engine. As the portion of the search query is received,
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to the plausible search query completions are identified
for mclusion in the search mput area. Upon selection of a
query-completion suggestion, the search engine results
page 1s presented, wherein the search engine results page
includes the answers in the snippets generated for the res-
ults that contain the answers to the completed queries
suggested to the user.
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COHERENT QUESTION ANSWERING IN SEARCH RESULTS

BACKGROUND
[0001] The Internet, through 1ts billions of Web pages, provides a vast and quickly
growing library of information and resources. To find desired content, computer searchers
often make use of search utilities. Exemplary Internet search engines are well known in the
art, for instance, a commonly known commercial engine is the BING® search engine
provided by Microsoft Corporation of Redmond, Washington.
[0002] To ensure users are providing a query that will prove most useful 1n
retrieving the results they desire, many search utilities offer query-completion suggestions
as the user iputs a partial search query (€.g. question). Upon selection of a particular query-
completion suggestion, the selected query-completion suggestion 18 searched against the
general web search domain and results are provided to the user 1n the form of a search engine
results page presented 1n association with the general web search domain (e.g.,
www.bing.com).
[0003] One conventional search utility available to computer searchers 1s a question
processing system. The conventional question processing system receives partial or
complete questions from the searchers and returns a search results page having the questions
and some answers to the received questions. In operation, conventional question processing
systems rewrite the questions and secarch an index for documents having sentences that
match the original questions and the rewritten questions. For instance, a searcher may 1ssue
“WHERE IS WALDO” to the questions processing system. This question may be rewritten
as “WALDO IS IN” “WALDO IS AT,” etc. The conventional question processing systems
would then search for documents that contain the phrases “WHERE IS WALDO,”
“WALDO IS IN,” or “WALDO IS AT.”
[0004] Upon finishing the search in the index for documents, the documents with
the phrases are selected by the conventional question processing systems. Then the terms
included from the original query are highlighted by the conventional question processing
systems.

SUMMARY

[0005] This Summary 18 provided to introduce a selection of concepts 1in a ssmplified
form that are further described below in the Detailed Description. This Summary 1s not
intended to 1dentify key features or essential features of the claimed subject matter, nor 1s 1t

intended to be used as an aid in determining the scope of the claimed subject matter.
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[0006] Embodiments of the imnvention relate to systems, methods, and computer-
readable storage media for, among other things, displaying query-completion suggestions
including answers to questions that are related to a partial question entered 1n a search box.
As a searcher 1s typing 1n the search box, the secarch engine may select several query
completions. The query portion may be received, for instance, via a query-input region or
scarch box presented in association with a general web search domain (e.g., www.bing.com,
www.google.com, or the like). As the portion of the query 1s received, query-completion
suggestions (that 1s, suggested complete queries determined based upon the query portion
input) are 1dentified. The query completion may include questions and answers to the
questions. In turn, the search box 1s updated by the search engine to include the query
completion suggestions.
[0007] The query-completion suggestions are provided 1n the search box such that
selection thercof may cause searching of the query-completion suggestion. Thus, upon user
selection of the particular query completion suggestion, the user may be navigated to a
search engine results page having answers to the question or to a particular information
domain linked to a selected query suggestion.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] Embodiments of the invention are illustrated by way of example and not
limited 1n the accompanying figures in which like reference numerals indicate similar
clements and 1n which:
[0009] FIG. 1 1s a block diagram of an exemplary computing environment suitable
for use 1n implementing embodiments of the invention;
[0010] FIG. 2 1s a block diagram of an exemplary computing system in which
embodiments of the invention may be employed;
[0011] FIG. 3 1s a logic diagram showing an exemplary method for selecting
answers 1n accordance with embodiments of the invention;
[0012] FIG. 4 1s a screen shot showing an exemplary screen display of query-
completion suggestions being presented 1n association with a query-input region or search
box m accordance with an embodiment of the invention;
[0013] FIG. 5 1s a screen shot showing another exemplary screen display of query-
completion suggestions i a query-input region or search box in accordance with an

embodiment of the invention;
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[0014] FIG. 6 1s a screen shot showing an exemplary search engine result page
having answers to a question received 1n the search box 1n accordance with an embodiment
of the invention;
[0015] FIG. 7 1s a screen shot showing another exemplary search engine result page
having answers to a question received 1n the search box 1n accordance with an embodiment
of the invention; and
[0016] FIG. & 1s a screen shot showing another exemplary screen display of query-
completion suggestions 1 a query-input region or search box in accordance with an
embodiment of the invention.

DETAILED DESCRIPTION
[0017] The subject matter of this patent 1s described with specificity herein to meet
statutory requirements. However, the description itself 1s not intended to necessarily limit
the scope of the claims. Rather, the claimed subject matter might be embodied in other ways
to include different steps or combinations of steps similar to the ones described 1n this
document, in conjunction with other present or future technologies. Although the terms
“step,” “block,” or “component,” etc., might be used herein to connote different components
of methods or systems employed, the terms should not be interpreted as implying any
particular order among or between various steps herem disclosed unless and except when
the order of individual steps 1s explicitly described.
[0018] Embodiments of the invention are directed to providing answers to a partial
query while the user 1s completing the partial query 1n a search box. The answers may be
included m the query suggestions offered as potential completions to the partial query. In
on¢ embodiment, the answer to a question may not share many or even any of the terms of
the question. For example, “WHERE IS DOWNTON ABBEY FILMED” has an answer of
“HIGHCLERE CASTLE,” which does not include any of the terms from the original
question. The search engine may 1dentify the probable answers to the potential completions
fast enough to offer the probable answer(s) as query suggestion. Accordingly, the search
box having a partial query “DOWNTON ABB” may be updated to include query
completions like “WHERE IS DOWNTON ABBEY FILMED” and “HIGHCLERE
CASTLE.”
[0019] In turn, the search engine may generate a search engine results page. In this
page, the search results may include uniform resource locators (URLS) and search results
captions. The captions may emphasize the query terms from the original query and the

terms from the answer for a selected query suggestion. The results are arranged such that
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popular documents for the query “HIGHCLERE CASTLE” that do not mention the aspects
related to “DOWNTON ABBEY” which the secarcher was interested 1n originally are
ordered after documents that match both “HIGHCLERE CASTLE” and “DOWNTON
ABBEY.”

[0020] Accordingly, embodiments of the invention may be used both 1n displaying
answer and context information within a query suggestion user experience or in a full set of
scarch results user experience. The search engine may analyze the partial query to: identify
likely completed queries and questions to be used 1n source 1dentification; extract answers
from these 1dentified sources; rank the extracted answers that correspond to: the original
partial query, the plausible query completions, the extracted answer, and the combination of
key parts of both the original partial query and extracted answer.

[0021] Various aspects of the technology described herein are generally directed to
systems, methods, and computer-readable storage media for, among other things, providing
query-completion suggestions configured to be searched against information domains. The
information domain 1s a content site generally provided 1n association with a search engine
that provides content and organization specific to a particular topic. For instance,
information domains may include, without limitation, shopping, videos, 1mages, music,
documents, and the like.

[0022] Accordingly, some embodiments of the invention are directed to one or more
computer-readable storage media storing computer-uscable instructions that, when used by
on¢c or more computing devices, cause the one or more computing devices to perform a
method of searching the information domains for answers. The method includes receiving
a portion of a search query, determining one or more query-completion suggestions for the
received search query portion, i1dentifying answers to one or more query-completions
suggestions, and updating a secarch box to include the suggestions and answers as the
searcher completes the partial query.

[0023] Another embodiment of the invention 18 directed to a system comprising a
processor in communication with computer-readable storage media, an analysis component,
an ¢xtraction component, a query-completion suggestion component, a snippet generation
component, and a display component. The analysis component 1s configured to receive a
portion of a secarch query, to classify the query, and to select potential completions for the
query. The extraction component identifies answers to the search query. The query-
completion suggestion component 1S configured to provide one or more query-completion

suggestions for the received search query portion to the search box. The snippet generation
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component 18 configured to select a summary of the URL that contains answers to the query.
The display component formats the snippets and query suggestions for presentation to the
scarcher.

[0024] In yet another embodiment, the one or more query-completion suggestions
for the received query portion include answers to the suggestions. The answer may be
assoclated with a particular information domain (¢.g. video, 1image, shopping, ¢tc.). Upon
selection of the answer 1n the search box, the search engine may render the image, play the
video, or initiate a purchase transaction. Accordingly, the user may bypass the search engine
results page i1f the answer 18 available 1n the suggestions presented 1n the search box as the
user completes the portions of the query.

[0025] Having briefly described an overview of embodiments of the invention, an
exemplary operating environment in which embodiments of the invention may be
implemented 15 described below to provide a general context for various aspects of these
embodiments.

[0026] FIG. 1 1s a block diagram of an exemplary computing environment suitable
for use 1n implementing embodiments of the invention. Referring to the figures 1in general
and 1itially to FIG. 1 1n particular and computing device 100. The computing device 100
1S but one example of a suitable computing environment and 18 not intended to suggest any
l[imitation as to the scope of use or functionality of embodiments of the mvention. Neither
should the computing device 100 be mterpreted as having any dependency or requirement
relating to any one or combination of components illustrated.

[0027] The embodiments of the invention may be described in the general context
of computer code or machine-useable 1nstructions, including computer-executable
instructions such as program components being executed by a computer or other machine,
such as a personal data assistant or other handheld device. Generally, program components
including routines, programs, applications 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 in a variety of system configurations,
including handheld devices, tablet computers, consumer eclectronics, general-purpose
computers, speclalty computing devices, etc. Embodiments of the invention may also be
practiced in distributed computing environments where tasks are performed by remote-
processing devices that are linked through a communications network.

[0028] As one skilled 1n the art will appreciate, the computing device 100 may

include hardware, firmware, software, or a combination of hardware and software. The
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hardware includes processors and memories configured to execute instructions stored 1n the
memories. The logic associated with the instructions may be implemented, in whole or in
part, directly in hardware logic. For example, and without limitation, 1llustrative types of
hardware logic include ficld programmable gate array (FPGA), application specific
integrated circuit (ASIC), system-on-a-chip (SOC), or complex programmable logic devices
(CPLDs). The hardware logic allows a device to simplify queries provided by a user. The
device 18 configured to generate statistical models based on search engine logs. The device
may 1dentify one or more terms of the query that should be dropped based on the statistical
models. The device may, in an embodiment, drop one or more terms, receive results based
on the simplified query having less than all the terms, and rank the results for display based
on all the terms included 1n the query.

[0029] With continued reference to FIG. 1, computing device 100 includes a bus
110 that directly or mdirectly couples the following devices: memory 112, one or more
processors 114, one or more presentation components 116, input/output (I/0) ports 118, 1/0
components 120, and an 1llustrative power supply 122. Bus 110 represents what may be
on¢ or more busses (such as an address bus, data bus, or combination thercof). 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. Also, processors have memory. The
inventors hereof recognize that such is 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 18 not made

2% &6

between such categories as “workstation,” “server,” “laptop,” “handheld device,” etc., as all
ar¢ contemplated within the scope of FIG. 1 and refers to “computer” or “computing
device.”

[0030] Computing device 100 typically includes a variety of computer-readable
media. Computer-readable media can be any available media that 1s accessible by
computing device 100 and includes both volatile and nonvolatile media, removable and non-
removable media. Computer-readable media may comprise computer storage media and
communication media.

[0031] Computer storage media includes volatile and nonvolatile, removable and

non-removable media implemented 1n any method or technology for storage of information

such as computer-readable instructions, data structures, program modules or other data.
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Computer storage media includes, but 1s not limited to, Random Access Memory (RAM),
Read Only Memory (ROM), Electronically Erasable Programmable Read Only Memory
(EEPROM), flash memory or other memory technology, CD-ROM, digital versatile disks
(DVD) or other holographic memory, magnetic cassettes, magnetic tape, magnetic disk
storage or other magnetic storage devices, or any other medium that can be used to encode
desired data and that can be accessed by the computing device 100. In an embodiment, the
computer storage media can be selected from tangible computer storage media like flash
memory. These memory technologies can store data momentarily, temporarily, or
permanently. Computer storage does not include and excludes communication media.
[0032] On the other hand, communication media typically embodies computer-
readable nstructions, data structures, program modules or other data 1n a modulated data
signal such as a carrier wave or other transport mechanism and includes any information
delivery media. The term “modulated data signal” means a signal that has one or more of
its characteristics set or changed in such a manner as to encode information in the signal.
By way of example, and not limitation, communication media includes wired media such
as a wired network or direct-wired connection, and wireless media such as acoustic, RF,
infrared and other wireless media.

[0033] Memory 112 includes computer-storage media 1n the form of volatile and/or
nonvolatile memory. The memory may be removable, nonremovable, or a combination
thercof. Exemplary hardware devices include solid-state memory, hard drives, optical-disc
drives, etc. Computing device 100 includes one or more processors that read data from
various entities such as memory 112 or I/O components 120. Presentation component(s)
116 present data indications to a user or other device. Exemplary presentation components
116 include a display device, speaker, printing component, vibrating component, etc. 1/0
ports 118 allow computing device 100 to be logically coupled to other devices including 1/0
components 120, some of which may be built in. Illustrative I/O components include a
microphone, joystick, game pad, satellite dish, scanner, printer, wireless device, a controller
(such as a stylus, keyboard, and mouse) or a natural user intertace (NUI), etc.

[0034] The NUI processes gestures (e.g., hand, face, body, etc.), voice, or other
physiological inputs generated by a user. These mputs may be interpreted as queries,
requests for selecting URIS, or requests for interacting with a URI included as a search result.
The mput of the NUI may be transmitted to the appropriate network elements for further
processing. The NUI implements any combination of speech recognition, touch and stylus

recognition, facial recognition, biometric recognition, gesture recognition both on screen
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and adjacent to the screen, air gestures, head and eye tracking, and touch recognition
assoclated with displays on the computing device 100. The computing device 100 may be
cquipped with depth cameras, such as stercoscopic camera systems, infrared camera
systems, RGB camecra systems, and combinations of these, for gesture detection and
recognition. Additionally, the computing device 100 may be equipped with accelerometers
or gyroscopes that enable detection of motion. The output of the accelerometers or
ogyroscopes 18 provided to the display of the computing device 100 to render immersive
augmented reality or virtual reality.

[0035] As previously mentioned, embodiments of the invention are generally
directed to systems, methods, and computer-readable storage media for, among other things,
providing query-completion suggestions configured to be searched against information
domains 1n response to receiving a partial query. At least a portion of a query 1s received
by the computing device from the NUI. The query portion may be received, for istance,
via a query-imnput region or scarch box. As the portion 18 received, query-completion
suggestions are presented 1n the search box.

[0036] Various aspects of the technology described herein are generally employed
iIn computer systems, computer-implemented methods, and computer-readable storage
media for, among other things, selecting answers to partial queries. In one embodiment, a
server executes query suggestion components that detect partial queries that are candidates
for suggestion and that provide suggestions that include answers to the plausible
completions included in the suggestions. The server may process the plausible complete
querics generated by the system and the partial query received from the user to select search
results. The search results include answers that may be highlighted based on satisfaction
metrics (€.g., dwell time, click frequency, page visits, and conversion) 1n a log for the search
engine.

[0037] In one embodiment, a computer system 1s configured to provide answers to
a partial query. The computer system includes, among other components, an analysis
component and a query-completion suggestion component. The analysis component
receives the partial query, classifies the partial query, and 1dentifies plausible completions.
The query-completion suggestion component provides the plausible completions of the
partial query to a user of the search engine. The query-completion suggestion component
may include answers with the one or more of query-completion suggestions.

[0038] FIG. 2 1s a block diagram of an exemplary computing system 200 1n which

embodiments of the invention may be employed. The computing system 200 may include
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client device 210, search engine 220, data store 230, and network 240. The network 240
may communicatively connect the client device 210, search engine 220, and data store 230.
It should be understood that any number of client computing devices 210, search engines
220 and data stores 230 may be employed 1n the computing system 200 within the scope of
embodiments of the invention. Each may comprise a single device/interface or multiple
devices/interfaces cooperating in a distributed environment. For mstance, the search engine
220 may comprise multiple devices and/or modules arranged 1n a distributed environment
that collectively provide the functionality of the search engine 220 described herein.
Additionally, other components/modules not shown also may be included within the
computing system 200.

[0039] In some embodiments, one or more of the 1llustrated components/modules
may be implemented as stand-alone applications. In other embodiments, one or more of the
illustrated components/modules may be implemented via the client device 210, as an
Internet-based service, or as a module 1nside the search engine 212. It will be understood
by those of ordinary skill in the art that the components/modules 1llustrated 1n FIG. 2 are
exemplary 1n nature and m number and should not be construed as limiting. Any number
of components/modules may be employed to achieve the desired functionality within the
scope of embodiments hercof. Further, components/modules may be located on any number
of search engines or user computing devices. By way of example only, the search engine
212 might be provided as a single server (as shown), a cluster of servers, or a computing
device remote from one or more of the remaining components.

[0040] The client device 210 may be used to input one or more queries, mcluding
partial queries 1n a search box. The client device 210 may communicate the portions of the
query recerved at the search box to the search engine 220. In an embodiment, the client
device 210 may include any type of computing device, such as the computing device 100
described with reference to FIG. 1, for example.

[0041] Generally, the client device 210 includes a display 211 and a browser 212.
The display 211 1s configured to present various content including, without limitation,
SERPs having results indexed within a particular vertical information domain rather than
merely within the general web search domain as described herein. In embodiments, the
display 220 1s further configured to enable touch 1nputs from a user or provide a NUI.
[0042] The browser 212 1s configured to render web pages, for instance, search
engine results pages (SERPs), 1n association with the display 211 of the client computing

device 210. The browser 212 1s further configured to receive user mput of requests for
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various web pages (including search engine home pages), receive user mputted partial
queries (generally mputted via a graphical user interface or NUI) and to receive content for
presentation on the display 211, for instance, from the search engine 220. The browser 212
may be any suitable type of web browser such as INTERNET EXPLORER®, FIREFOX®,
CHROME®, SAFARI®, or other type of software configured to enable submission of search
queries as described herein. It should be noted that the functionality described herein as
being performed by the browser 212 may be performed by any other application capable of
rendering web content. Any and all such variations, and any combination thercof, are
contemplated to be within the scope of embodiments of the invention.

[0043] The search engine 220 1s configured to recerve partial queries from the client
devices 210, provide query-completion suggestions, and return a search engine results page
having answers to the suggestions received from the search engine 220. The search engine
may implement any combination of the following components to process the partial queries:
an analysis component 221, an extraction component 222, a query-completions suggestion
component 223, a snippet generation component 224, and a display component 225. In one
embodiment, before the user enters a query the answers and potential questions may be
predetermined in the data store 230.

[0044] The analysis component 221, 1n one embodiment, receives a query and may
identify plausible completions for the query. The analysis component 221 may detect that
a partial query received by the search engine 220 1s a question query. Question queries may
be detected by parsing the query terms for “WHO, WHAT, WHY, WHERE, HOW,” or
other less common question formulations. The analysis component 221 detects the common
words that start many questions. A classifier, in one embodiment, may be implemented by
the analysis component 221 to determine whether a partial query 1s really a question query.
The classifier may be created for several languages including English, and may use similar
or different techniques in determining that the user has a question. Alternatives to the
classifier include rule-based systems based on prefixes and clustering technologies. The
cluster based technologies may generate a query-click graph from log data and randomly
traverse the query-click graphs to identify or group question queries together.

[0045] For example, a popular current query 1s “WHAT DOES THE FOX SAY”;
however, this 1s not a question query, but rather a query about a popular song/video by a
Norwegian duo that has spawned many versions. On the other hand, another common query

1s “HOW MANY CALORIES ARE IN A BANANA.” This 1s a question query. The

analysis component 221 may assign a probability score to whether the received partial or
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suggested completion query 18 a question query based on log data stored 1n the data store
230 for the search engine 220. If the assigned scores are above a certain threshold, the
analysis component 221 routes the query to a question answering segment of the search
engine for additional processing. The question answering segment may parse the suggested
question query and 1dentify probable answers from the content 1n the data store 240.

[0046] Given a suggested question query, the analysis component 221 analyzes the
question and 1dentifies answer indicators. For example, the query “HOW MANY
CALORIES ARE IN A BANANA” may be analyzed to 1dentify the following: object,
subject, and focus arca. The analysis component 221 may 1dentify the object of the question
as “BANANA,” the subject as “CALORIFIC CONTENT,” and the focus of the question
types starting with “HOW MANY™ 1s typically seeking numeric quantity information. The
analysis component 221 may retrieve a set of documents from the data store 230 based on
the query.

[0047] Given a set of matching documents to the suggested query (or variants
thereof, ¢.g. “HOW MANY CALORIES IN BANANA”), and corresponding extracted
sources from the data store, the analysis component 221 1dentifies answers in the extracted
sources. The extracted sources may be a subset of an entire document, a video clip, or an
image. In one embodiment, the analysis component 221 may find matches to the suggest
query completion 1n the sentences, sentence fragments, i1mage data, video data, or other
metadata (such as anchor text in HTML). Additional methods for matching can be
implemented by the analysis component 221. The additional methods include term co-
location or advanced natural language processing techniques like part-of-speech tagging and
chunking, or combinations thercof. Similarly, custom dictionaries and term matching
algorithms may be accessed by the analysis component 221 for concepts like units of
measure (¢.g., 1dentifying numeric quantities for example) or alternative forms of the
measures (¢.g. kCal, joules).

[0048] In certain embodiments, the extraction component 222 receives the
suggested query completions and potential answers from the analysis component 221. The
potential answers, suggested query completions, and the partial query are combined and
used to select matching documents from the data store 230. In some embodiments, the
partial query, suggested completions, and plausible answer texts may be combined in
various ways. Simple concatenation of the partial query, suggested completions, and
plausible answer texts may be employed by the extraction component 222. However, better

results are likely obtained from the search engine through alterations and augmentations of
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the partial query, suggested query, or answer. For instance, the alterations by the extraction
component 222 may include dropping stop words (¢.g., removing “IS”), preserving question
words (¢.g., keeping “WHERE”), and thereby may avoid common intent mismatches.
Moreover, the extraction component 222 may weigh non-query terms (€.g. answer text) or
inform the search engine 220 of query units that should be kept (.g. keep together
“DOWNTON ABBEY” or “HIGHCLERE CASTLE”) but avoid (the combination of
“DOWNTON CASTLE”) may also yield better results for the query suggestions and the
search engine results page.

[0049] In turn, the matching documents to the altered queries may be ranked by the
extraction component 222. For instance, a rank may be assigned to each document based
on metrics associated with the answers. The extraction component 222 may rank the
documents based on frequency of answer text occurring, frequency of query text in the
documents, co-occurrence of answer and query text, number of user clicks on document
given query, or any other ranking features, or combination thercof.

[0050] Accordingly, the extraction component 222 1ssues multiple queries and
combines/ranks results to create a ranked list of documents for inclusion 1n the search box
or the secarch engime results page. Given the original partial query, suggested query
completions, the extracted answer texts, and a combined partial query, suggested query, and
answer text as a new query, the extraction component 222 may 1ssue some or all of original
partial query, suggested query completions, the extracted answer texts, and the new query
to the search engine 220. The search engine 220 may receive results for each of the queries
and combine the results. When some or all of the queries have produced lists of matching
content, these results may be combined through standard federated ranking algorithms into
a simgle results list. The search engine may traverse various knowledge repositories linked
to the data store 230. These knowledge repositories include multimedia stores, news stores,
application stores, and entity/entity-relation stores such as SATORI™ or OPENGRAPH
from FACEBOOK™, The results from the knowledge repositories are combined for
inclusion 1n the overall search results experience (e.g., search box or scarch engine results
page).

[0051] The query-completion suggestion component 223 receives these results and
the plausible query completions, and the potential answers from the extraction component
222. The query-completion suggestion component 223 provides the suggestions to the user
as the user completes the partial query. The suggestions sent to the client device 210 may

include the plausible completions, text fragments from matching documents, links to 1mages
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or videos that contain the answer, or transaction initiation links. The suggestions may
include answer indicators that are displayed in the search box on the search engine results
page. For instance, the indicators may include symbols for an i1mage, a video, or a
transaction corresponding to the answer. The answers to “DOWNTON ABB” may include
symbols for “HIGHCLERE CASTLE” or “ENGLAND.” The symbols may include a coat
of arms, a crown, or a castle. Each of the answers may be include 1n the search box or search
engine results page such that the answer ("HIGHCLERE CASTLE” or “ENGLAND?) that
1s most frequently clicked on based on the search logs 1s displayed first. Alternatively, the
answer (“HIGHCLERE CASTLE” or “ENGLAND) that 1s most frequently clicked on may
be displayed second.

[0052] Accordingly, the query-completion suggestion component 223 18 configured
to provide both the potential query completions and plausible answers to the client device.
In some embodiments, the query-completion suggestion component 223 may display
multiple candidate answers rather than a single most probable one. The query-completion
suggestion component 226 1s configured to 1dentify one or more query-completion
suggestions for the received search query or portion thercof and to 1dentify an answer to the
suggestions. Query-completion suggestions are suggested complete queries or answers that
arc sclected based upon a range of evidence available to the search engine data store 230
(c.g., click logs, query frequencies, purchase transactions, hover etc.)

[0053] The snmippet generation component 224 receives these results and the
plausible query completions, and the potential answers from the extraction component 222.
The snippet generation component 224 generates and summaries that are included 1n the
search engine results page or the symbols that are selected for the answers 1n the search box.
The snippet generation component 224 may 1dentify terms from the results that are best able
to summarize a document or the content available. The snippet generation component 224
may analyze the document structure, ¢.g., heading, titles, metadata, and file type to
summarize the document having the answer. In some embodiments, that snippet generation
component 224 may include the plausible answers and omit the partial query or the suggest
query completion from the generated summaries. In one embodiment, as the user 1s typing
the search queries, the search box 1s updated with symbols that summarize the plausible
query completions or answers. Furthermore, a search engine results page may be
transmitted to the client device, where the search engine results page may include the

summaries provided by the snippet generation component 224,
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[0054] In optional embodiments, the display component 225 1s executed by the
search engine 220 to render the user experiences for providing (1) entry of queries and (11)
viewing of answers and results. The display component 225 provides both query entry and
search results viewing user experiences. The search result viewing experiences on the
scarch engine results page mclude providing a single answer or an entire results list to the
client device 210 for display. The display component 225 may be configured to provide
extracted answer and some question and answer term-highlighted snippet context can be
shown 1n a preliminary search engine results page while the client device 210 1s receiving
an affix of a question or query.

[0055] The display component 225 provides consistency 1n term highlighting as the
client device transition from the search box updates and preliminary search engine results
page to the complete SERP experience upon selection of a suggested query or completion
of query by the user. For example, 1f the user asks the “WHERE IS DOWNTON ABBEY
FILMED” question 1n the search box and sees “HIGHCLERE CASTLE” shown as the
answer among the suggested queries 1n the search box, but later 1ssues a query “DOWNTON
ABBEY” or clicks through on “HIGHCLERE CASTLE” the display component 225 may
include highlights the combined question (“DOWNTON ABBEY”) plus answers
(“HIGHCLERE CASTLE”, “ENGLAND,” OR “SCOTLAND?).

[0056] The data store 230 1s traversed by the search engine 220 to identify search
results, 1dentify potential suggestions, and answers as a partial query 1s received from a
client device 210. The data store 230 may be a relational database that includes an index to
content, including 1image, video, text, webpages, etc. The data store 230 may also include a
scarch log that tracks statistics (e¢.g., dwell time, click rate, term frequency, secarch
frequency) for cach of the documents. These statistics are sent to the search engine for
ranking of the search results, selection of answers, and snippet generation.

[0057] The network 240 communicatively connects the search engine 220 and client
device 210. The network 240 may include, without limitation, one or more local arca
networks (LANSs) and/or wide arca networks (WANS). Such networking environments are
commonplace 1n offices, enterprise-wide computer networks, intrancts and the Internet.
Accordingly, the network 240 1s not further described herein.

[0058] The exemplary computing system 200 i which embodiments of the
invention are employed 1s described above. Generally, the computing system 200 1llustrates
an environment i which query-completion suggestions having answers are identified

during query entry. As will be described in further detail below, embodiments of the
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invention provide methods and graphical user interface elements for providing query-
completion suggestions. It should be understood that this and other arrangements described
herein are set forth only as examples. Other arrangements and elements (e.g., machines,
interfaces, functions, orders, and groupings of functions, etc.) can be used 1n addition to or
instead of those shown, and some clements may be omitted altogether. Further, many of
the elements described herein are functional components that may be implemented as
discrete or distributed components or in conjunction with other components, and in any
suitable combination and location. Various functions described herein as being performed
by one or more entitiecs may be carried out by hardware, firmware, and/or software. For
instance, various functions may be carried out by a processor executing mstructions stored
In Memory.

[0059] Embodiments of the invention are directed to computer-readable media
storing computer-usable instruction for selecting answers. The method 18 executed by a
scarch system to provide visually and topically coherent results when using question
answering techniques 1n response to a query (e.g., question query). The partial query may
be 1dentified as a question query and results for plausible query completions are analyzed to
extract corresponding answers. In one embodiment, the search system may 1ssue multiple
plausible query completions to a database. The plausible queries may include: the partial
query, the plausible completions to the partial query, one or more extracted answers from
results for the plausible completions, and any combination of any two of: the partial query,
the plausible completions, and the extracted answers. The results from the multiple queries
are combined and ranked. The results include documents that may be shown as part of the
user experience (€.g., a search engine results page) or answers extracted from the
documents, where the extracted answers are displayed 1n a derived experience (€.g., a query
suggestions interface).

[0060] FIG. 3 1s a logic diagram showing an exemplary method for selecting
answers 1n accordance with embodiments of the invention. The method 1s 1nitialized 1n step
310 when the search engine 1s connected to any network (¢.g. the Internet). In step 312, the
search engine receives an affix to a search query 1n a search field. In step 314, the search
engine processes the affix to identify plausible complete search queries for the affix. In
some embodiments, the complete query 1s a natural language query. In other embodiments,
the complete query 18 a question query. The plausible complete queries that are selected by

the search engine include queries that complete the received affix.
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[0061] Additionally, the search engine 1s configured to select potential results that
match the complete search queries and to select results that provide answers to the complete
search queries. In turn, the answers are extracted from the potential results, in step 316.
The search field, 1in step 318 1s updated to include the complete queries and answers to the
complete queries as suggestions. In one embodiment, the search engine highlights the
answers 1n the search field. The answers may be contained in a multimedia file (e.g. video
file, audio file, or image file) stored by a database traversed by the search engine. Graphical
images or multimedia content that contain the answers to the complete search queries may
be selected and extracted by the search engine. When providing the search engine results
page to the client device, the search engine may include snippets from the results or
multimedia files that include answers to the complete search query. In certain embodiments,
the answers do not include terms from the affix or the complete search query. The method
terminates 1n step 320.

[0062] Accordingly, embodiments of the invention extract one or more answers
from documents that are 1dentified for a query suggestion associated with a partial query
that 1s currently being entered at a client device. The answers may be displayed 1n a
preliminary search engine results page and a scarch box as the user continues to enter the
scarch query. The answers are combined for display at the client device based on statistics
associated with the suggested complete query or the extracted answers.

[0063] In some embodiments, the query suggestion interface 1s updated by the
scarch engine as the user enters a partial query. The updates to the query suggestions
interface include plausible completions, answers, and symbols that summarize the answers.
In some embodiments, the query completions suggestions and answers to the query
completion suggestions are ordered based on usage or engagement statistics associated with
the query completions suggestions and answers.

[0064] FIG. 4 1s a screen shot showing an exemplary screen display 400 of query-
completion suggestions being presented 1n association with a query-input region or scarch
box 410 1n accordance with an embodiment of the invention.

[0065] As 1llustrated, a user has mput the query portion “DOWNTON ABB” into
the query-mnput region or search box 410 provided by the search engine. A plurality of

query-completion suggestions or answers 1s shown 1n association with the query-input

region including “IMAGES DOWNTON ABBEY FILM LOCATION,” “VIDEOS HIGH
CLERE CASTLE,” “ENGLAND” “SCOTLAND,” etc. The query-completion suggestions
having the terms “IMAGES” and “VIDEOS” preceding the terms query completion
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suggestion or answers are summaries included by the search engine. The graphical
summaries 412 of an 1mage or video icon related to the query completion suggestion or
answers may also be presented 1n the search box. In one embodiment, the summary terms
“IMAGES” and “VIDEOS” may be presented in a different font, in a different color,
underlined, 1talicized, or in any other way presented such that they stand out relative to the
other terms presented in the query-completion suggestion as an indication to the user that
something different 1s going to happen (e.g., that they are going to be navigated to a
particular information domain corresponding to the query completion suggestion or answer)
upon selection of the particular query-completion suggestion or answer. In the illustrated
embodiment, a graphical indicator 412 1s also presented as an indication that the presented
query-completion suggestion will be searched against information indexed 1n association
with a particular information domain. Any and all such variations, and any combination
thercof, are contemplated to be within the scope of embodiments of the invention.

[0066] FIG. 5 1s a screen shot showing another exemplary screen display 500 of
query-completion suggestions 1n a query-input region or search box in accordance with an
embodiment of the mnvention.

[0067] With reference to FIG. 5, a schematic diagram 1s 1llustrated showing another
exemplary screen display 500 of query-completion suggestions presented 1n association
with a query-input region or search box 510, 1n accordance with an embodiment of the
invention.

[0068] As 1llustrated, a user has input the query portion “DOWNTON AB” into the
query-input region or search box 510. A plurality of query-completion suggestions or
answers 18 shown 1n association with the query-input region including “HIGHCLERE
CASTLE GIFT SHOP,” “DOWNTON ABBEY,” “FILM LOCATION FOR DOWNTOW
ABBEY,” etc. The top-listed suggestion 1s an answer corresponding to a “SHOPPING”
domain for “HIGHCLERE CASTLE”. In embodiments, the summary term “SHOPPING”
may be presented 1n a different font, in a different color, underlined, italicized, or in any
other way presented such that they stand out relative to the other terms presented 1n the
query-completion suggestion as an indication to the user that something different 1s going
to happen (e.g., that they are going to be navigated to a transaction information domain)
upon selection of the particular answer. In the 1llustrated embodiment, a graphical indicator
512 1s also presented as an indication that the presented suggestion may initiate a shopping
transaction with the client device. Any and all such variations, and any combination thereof,

are contemplated to be within the scope of embodiments of the invention.
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[0069] In one embodiment, the search engine may provide preliminary search
engine result pages that are updated upon receiving the complete search query from the user
of the client device. Both the prelimimary search engine results page and the updated search
enging results pages include results and summaries for the results. The results may include
the terms of the original partial query or the suggested query completion.

[0070] FIG. 6 1s a screen shot showing an exemplary search engine result page 600
having answers to a question received 1n the search box 1n accordance with an embodiment
of the mmvention. The search engine results page 600 include results (e.g. URLS) and
captions 610 that summarize the results. The captions 610 selected by the search engine
may include the terms of the partial query or the query completion suggestions. For
instance, the results returned in response to query portion “DOWNTON AB” include
WWW HIGHCLERECASTLE.CO.UK/DOWN-ABBEY.HTML and
WWW HIGHCLERECASTLE.CO.UK. These results are displayed by the search engine
with summaries comprising a title or caption having the terms of partial query and the
plausible query completion suggestions ("‘DOWNTON ABBEY™).

[0071] In other embodiments, the search engine may provide preliminary search
engine result pages that are updated upon receiving the complete search query from the user
of the client device. Both the preliminary search engine results page and the updated search
engine results pages include results and summaries for the results. The results may omit the
terms of the original partial query or the suggested query completion.

[0072] FIG. 7 1s a screen shot showing another exemplary search engine result page
700 having answers to a question received in the search box in accordance with an
embodiment of the invention. The search engine results page 700 include results (e.g.
URLSs) and captions 610 that summarize the results. The captions 710 selected by the search
engine may include the terms of the answer but omit the terms for partial query or the query-
completion suggestions. For instance, the results returned 1n response to query portion
“DOWNTON AB” include WWW HIGHCLERECASTLE.CO.UK/ and
WWW HIGHCLERECASTLE.CO.UK/ABOUT US. These results are displayed by the
search engine with summaries comprising a title or caption omitting the terms of partial
query and the plausible query completion suggestions (“DOWNTON ABBEY”). Instead
the results and summarizes focus on the answer to a plausible answer to the plausible query
completion for “WHERE IS DOWNTON ABBEY FILMED”).

[0073] FIG. 8 1s a screen shot showing another exemplary screen display 800 of

query-completion suggestions 1 a query-input region or search box in accordance with an
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embodiment of the invention. With reference to FIG. &, a schematic diagram 1s 1llustrated
showing another exemplary screen display 800 of query-completion suggestions presented
in association with a query-input region or scarch box 810, mn accordance with an
embodiment of the invention.

[0074] As 1llustrated, a user has input the query portion “WHERE IS DOW” 1nto
the query-input region or search box 810. A plurality of query-completion suggestions or
answers 1s shown 1n association with the query-input region including “WHERE IS
DOWNTON ABBEY FILMED,” “WHERE IS DOWNTON ABBEY,” “WHERE IS
DOWNTOWN DISNEY,” etc. The top-listed suggestion may be an answer corresponding
to a frequent search “WHERE IS DOWNTON ABBEY FILMED.” Upon a user hovering
over the “WHERE IS DOWNTON ABBEY FILMED” suggestion, the search box 810 may
be updated with a graphic representation 812 of the answer “HIGHCLERE CASTLE” that
1s configured to link the domain corresponding to “HIGHCLERE CASTLE.” In
embodiments, the graphic representation 812 may be presented in a different font, in a
different color, underlined, italicized, or in any other way presented such that they stand out
relative to the other terms presented 1n the query-completion suggestion as an indication to
the user that something different 1s going to happen (e.g., that they are going to be navigated
to a transaction information domain or bypassing the secarch engine results page) upon
selection of the particular answer. Any and all such variations, and any combination thercof,
are contemplated to be within the scope of embodiments of the invention.

[0075] In summary, a search engine 1s configured to receive search queries 1n a
search box. The search queries include partial queries that are analyzed to 1dentify answers
and complete queries for the partial queries. These complete queries are 1dentified by the
scarch engine such that the answers and complete queries are displayed in the search box
while the user 1s completing the partial query. The search engine 18 connected to one or
more databases that are configured to store content that 1s accessible by the search engine
to provide responses to the partial or complete search query entered 1n the search box and
transmitted by the search engine to the one or more databases. The answers to the partial or
complete queries may be located in the content stored by the one or more databases. In
certain embodiments, the complete search queries 1dentified by the search engine may
include the answers. In turn, the search engine generates preliminary and updated search
engine results pages that include URLSs and snippets. The snippets may include the answers
to the partial or complete search queries. Accordingly, complete search queries having

answers are formulated by the search engine, are displayed 1n the search box as a suggestion,
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and are 1ssued to the database connected to the search engine. The search engine results
pages generated 1n accordance with the above embodiments of the invention may include
better search results and improved summaries over the conventional search systems.

[0076] While the invention 18 susceptible to various modifications and alternative
constructions, certain illustrated embodiments thercot are shown in the drawings and have
been described above 1n detail. It should be understood, however, that there 1s no intention
to limit the invention to the specific forms disclosed, but on the contrary, the intention 1s to
cover all modifications, alternative constructions, and equivalents falling within the spirit
and scope of the invention.

[0077] It will be understood by those of ordinary skill in the art that the order of
steps shown 1n the Figures and described above are not meant to limit the scope of the
embodiments of the invention 1in any way and, 1n fact, the steps may occur 1n a varicty of
different sequences within embodiments hercof. Any and all such variations, and any
combination thercof, are contemplated to be within the scope of embodiments of the

1nvention.
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CLAIMS

1. A computer-implemented method for selecting answers to
a query, the method comprising:

recerving an affix to a search query in a search field;

processing the affix to identity plausible complete search queries for
the affix, to select potential results that match the complete search queries,
and to select results that provide answers to the complete search queries;

extracting the answers from the potential results;

selecting graphical 1images or multimedia content that contain the
answers to the complete search queries;

selecting the plausible complete queries that complete the received
atfix of the search query.

updating the search field to include the complete queries and answers
to the complete queries; and

highlighting the answers 1n the search field.

2. The computer-implemented method of claim 1, further
comprising: composing snippets from the results that include answers to the
complete search query.

3. The computer-implemented method of claim 1, wherein the
answers displayed in the search field display a graphical representation of one
or more of the answers or include a link for an audible recording for at least
on¢ of the answers.

4. The computer-implemented method of claim 1, wherein the
answer 1S 1n a multimedia file or the answers do not include terms from the
affix or the complete search query.

5. A computer system for seclecting answers to a query, the
system comprising:

a search engine to receive search queries in a search box, wherein the
search queries include partial queries that are analyzed to 1dentify answers
and complete queries for the partial queries such that the answers and
complete queries are displayed 1n the search box while the user 1s completing
the partial query; and

on¢ or more databases configured to store content that 1s accessible

by the search engine to provide responses to the partial or complete search
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query entered 1n the search box and transmitted by the search engine to the
on¢ or more databases.

6. The computer system of claim 5, wherein the answers to the
partial or complete queries 1s located 1n the content stored by the one or more
databases that include multimedia databases.

7. The computer system of claim 6, wherein the answers
displayed in the search field display a graphical representation of one or more
of the answers or include a link for an audible recording for at least one of the
anNSWers.

8. The computer system of claim 6, wherein the complete
search queries formulated by the search engine include the answers 1n complete
search queries that are submitted to the database or displayed 1n the search box.

9. The computer system of claim 6, wherein the search engine
generates a search engine results page that includes URLs and snippets that
include the answers to the partial or complete search queries.

10. One or more computer-storage media having computer-
executable instruction for performing a computer-implemented method for
selecting answers to a query, the method comprising:

recerving an affix to a search query 1n a search field from a searcher;

processing the affix to identity plausible complete search queries for
the affix, to select potential results that match the complete search queries,
and to seclect results that provide answers to the complete search queries;

extracting the answers from the potential results; and

while the affix 1s being modified by the searcher, updating the search
field to include the complete queries and answers to the complete queries;
and

composing snippets from the results that include answers to the

complete search query.
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