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(57) Abstract: Providing an alternative search query to a predicted search query is disclosed herein. A search query is received
& from a client node. Prior to receiving an indication from the client node that the search query is completely formed, the following
steps are performed: 1) a predicted search query is determined by predicting what the search query will be when completed; and
2) an alternative search query that differs from the predicted search query is determined based on the predicted search query. The
alternative search query is provided to the client node. The alternative search query may be something that the user search query is
unlikely to complete to. For example, in response to the user entering a search query of "brittany sp”, an alternative search query
with a spelling suggestion of "britney spears” is determined and provided to the user.
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ALTERNATIVE SEARCH QUERY PREDICTION

FIELD OF THE INVENTION
[0001] The present invention relates to search engines, and in particular, to providing

alternative search queries to predicted search queries.

BACKGROUND OF THE INVENTION
[0002] A search engine is a computer program that helps a user to locate information.
Using a search engine, a user can enter one or more search query terms and obtain a list
of resources that contain or are associated with subject matter that matches those search
query terms. While search engines may be applied in a variety of contexts, search
engines are especially useful for locating resources that are accessible through the
Internet. Resources that may be located through a search engine include, for example,
files whose content is. composed in a page description language such as Hypertext
Markup Language (HTML). Such files are typically called pages. One can use a search
engine to generate a list of Universal Resource Locators (URLs) and/or HTML links to
files, or pages, that are likely to be of interest.
[0003] The search engine typically has an interface allowing users to specify search
criteria and an interface displaying the search results. Typically, the search engine orders
the search results prior to presenting the search results interface to the user. The order
usually takes the form of a "ranking," where the document with the highest ranking is the
document considered most likely to satisfy the interest reflected in the search criteria
specified by the user. The user is sent one (or more) search results pages based on the
ranking. However, the user must still spend considerable time and effort processing the
search results to determine whether the search query produced adequate search results. If
the user is not satisfied with the results, the user forms a new search query and repeats the
process. |
[0004] Thus, the search process is often an iterative task in which the user forms a
search query, determines whether the voluminous search results are adequate, and then re-
formulates the search query, if needed. Therefore, the user experience with search engines
is often frustrating and time consuming.
[0005] The approaches described in this section are approaches that could be pursued,
but not necessarily approaches that have been previously conceived or pursued.

Therefore, unless otherwise indicated, it should not be assumed that any of the
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approaches described in this section qualify as prior art merely by virtue of their inclusion

in this section.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] The present invention is illustrated by way of example, and not by way of
limitation, in the figures of the accompanying drawings and in which like reference
numerals refer to similar elements and in which:
[0007]  FIG. 1A, FIG. 1B, FIG. 1C, and FIG. 1D illustrate a graphical user interface
for providing a speculative search result, according to an embodiment of the present
invention;
[0008] FIG. 2 is a flow diagram that illustrates a technique for providing a speculative
search result for a search query, according to an embodiment of the present invention;
[0009] FIG. 3 is a flow diagram that illustrates a technique for determining a relevant
speculative search result, according to an embodiment of the present invention;
[0010] FIG. 4 and FIG. 5 illustrate various types of speculative search ‘results that are
provided by embodiments of the present invention;
[0011]  FIG. 6 illustrates a user interface that displays predicted queries based on input
entered in a query field, and search results from the most likely predicted query,
according to one embodiment of the present invention;
[0012] FIG. 7 is a flow diagram that illustrates how temporal relevance is factored
into determining which potential queries become predicted queries sent to the user,
according to one embodiment of the present invention;
[0013] FIG. 8A is a block diagram that illustrates the communication between a web
browser on a client and a front end server, according to one embodiment of the present
invention;
[0014]  FIG. 8B is a block diagram that illustrates the communication between a web
browser on a client and a front end server, according to another embodiment of the
present invention;
[0015] FIG. 8C is a block diagram that illustrates the communication between a web
browser on a client and a front end server, according to another embodiment of the
present invention;
[0016]  FIG. 9 depicts an example user interface for displaying alternatives to a

predicted search query, in accordance with an embodiment of the present invention;
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[0017]  FIG. 10 is a flowchart illustrating steps of a process of determining
alternatives to a predicted search query, in accordance with an embodiment of the present
invention.;

[0018] FIG. 11A, FIG. 11B and FIG. 11C are diagrams illustrating a user interface
that displays predicted search queries and alternative search queries, according to an
embodiment of the present invention;

[0019] FIG. 12 is a block diagram that illustrates a computer system upon which

embodiments of the invention may be implemented.

DETAILED DESCRIPTION OF THE INVENTION
[0020] In the following description, for the purposes of explanation, numerous
specific details are set forth in order to provide a thorough understanding of the present
invention. It will be apparent, however, that the present invention may be practiced
without these specific details. In other instances, well-known structures and devices are
shown in block diagram form in order to avoid unnecessarily obscuring the present

invention.

SPECULATIVE SEARCH RESULTS OVERVIEW
[0021] Typically, when forming a search of the World Wide Web, or the like, a user
will formulate a search query and then enter a carriage return, or click on a “search
button”, to initiate a search request based on the search query. The act that initiates the
search request also serves to indicate that the search query has been “submitted”. Prior to
the act that initiates the search, the search query is “not-yet-submitted”. Embodiments of
the present invention perform a search and provide a speculative search result based on a
not-yet-submitted search query prior to the user explicitly initiating the search request.
[0022] Techniques are described herein for providing a speculative search result for a
search query prior to finalization of the search query. According to one embodiment, in
response to receiving a not-yet-submitted search query from a client node, a speculative
search result is provided to the client node for the not-yet-submitted search query prior to
receiving an indication from the client node that said search query is completely formed.
The speculative search result may be displayed on the same web page on the client node
as the not-yet-submitted search query, while the search query is still being entered by the
user. As the user continues to formulate the search query, a new speculative search result

may be provided to the user.
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[0023]  The search request and search result may pertain to the World Wide Web;
however, the techniques described herein are not so limited. More generally, the search
request and result may pertain to any searchable data in any format. For example, the data
may be a user’s address book, saved links, personally stored images (such as .jpeg files,
.gif files, etc.), video, audio (.mp3 files, .wmv files, etc.), contact cards (e.g., v-cards),
calendar objects, word processing documents, graphics files, or computer code (object

files and source code).

SPECULATIVE SEARCH INITIATION CRITERIA
[0024] To limit the frequency with which new speculative search results are provided
during the entry of the search query, a determination may be made as to whether the not-
yet-submitted search query meets criteria for initiating a search. Such criteria are referred
to herein as “speculative search initiation criteria”. The speculative search initiation
criteria may be designed to limit the speculative search results to highly relevant results.
For example, a criterion may be that the user has entered a complete word in the not-yet-
submitted search query.
[0025] The speculative search initiation criteria can be used to ensure that the user is
not inundated with frequently changing search results as the search query is formed.
Moreover, requiring the satisfaction of speculative search initiation criteria helps ensure
that the search engine is not inundated with search requests. Further, performing no
search until satisfaction of speculative search initiation criteria may increase the
likelihood that a speculative search result will have a sufficient relevancy to warrant its
return to the user. For example, a speculative search result that is based on some partially
formed words may have a low relevancy. However, there are situations in which a
speculative search result based on a partially formed word may be highly relevant.
Techniques are provided to determine which partial search queries, whether a partial
word or not, are likely to lead to a relevant speculative search result.
[0026] One technique to determine whether the not-yet-submitted search query meets
criteria for initiating a search and is thus sufficiently well-formed is to time how long it
has been since the user last entered a character in the search request. If the timer has
expired, then a search is initiated. The period of the timer can be dynamically adjusted to
adapt to the user. For example, if user types too fast, then a search may be initiated too
infrequently. Alternatively, if the user types slowly, then a search may be initiated too

frequently.
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[0027]  Another technique to determine whether the not-yet-submitted search query
meets speculative search initiation criteria is to determine if a given character is included
in the search query. For example, if the user enters a space character, it is likely that the
user has completed a word, wherein the search query may be sufficiently well-formed to
initiate a search. As used herein, a “word” may be either a word that occurs in a natural
language, such as English, or a special notation, such as an abbreviation, acronym,
product code, URL, etc.

[0028] Another technique to determine whether the not-yet-submitted search query is
sufficiently well-formed to initiate a search is to determine if the search query matches or
nearly matches a phrase in a dictionary that comprises pre-defined phrases. The pre-
defined phrases may be phrases that are likely combinations of words in search requests.
In one embodiment, the dictionary is based on popular queries. In one embodiment, the
dictionary is used to limit the number of search queries that are performed by determining
if the not-yet-submitted search query matches, or nearly matches, a term or phrase in the
dictionary, as a condition for performing a search.

[0029] The determination as to whether the not-yet-submitted search query is
sufficiently well-formed to initiate a search is not limited to the techniques described
herein. Moreover, the determination can be made using any combination of the
techniques. The determination may be made at the client node, although this is not a
requirement. In one embodiment, the client node has an AJAX (Asynchronous JavaScript
+ XML) engine to facilitate the determination as to whether to forward the not-yet-
submitted search query to a search engine. The client node may make the determination
by other techniques. In another embodiment, the determination of whether to initiate the

search is made at a node other than the client, such as at the search engine.

RELEVANCE THRESHOLD
[0030] After the speculative search initiation criteria have been satisfied, pre-defined
search rules are applied to provide the user with one or a few highly relevant speculative
search results, which may be displayed on the same web page as the not-yet-submitted
search query. For example, the pre-defined rules may include performing a first search
that is likely to produce a highly relevant speculative search result. If the first search does
not produce a speculative search result that meets a certain relevance threshold, then the
user is not presented with the search results. Instead, a second search is performed. The

second search is performed based on the current state of the not-yet-submitted search
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query, which may be different than the state of the not-yet-submitted search query upon
which the first search was performed. If the results of the second search do not meet the
relevance threshold, the results of the second search are not presented to the user. The
process of repeatedly searching based on the not-yet-submitted search query may
continue until the search query is submitted. Until the search query is submitted, the user
is only presented with the results of speculative searches when those results meet the
relevance threshold.

[0031] The different searches can employ different search techniques and/or may
search different databases. This ordered searching, and the use of a relevancy threshold,
provides the user with highly relevant results and avoids overloading the user with results,
as no results need be returned to the user if the speculative search result relevancy or

other criterion is deemed too low.

EXAMPLE OF SPECULATIVE SEARCHES DURING QUERY FORMULATION
[0032] FIG. 1A, FIG. 1B, FIG. 1C, and FIG. 1D illustrate a graphical user interface
100 for providing a speculative search result, according to an embodiment of the present
invention. The sequence in FIG. 1A — FIG. 1D illustrates that the speculative search result
1s updated with relevant search results as the user continues to further enter the search
query. Techniques for determining when to initiate a new speculative search are described
herein.

[0033] In FIG. 1A, the user has entered the search query 101a “sun” in the search box
102. The user has not yet entered an indication that the search query is complete. Thus,
the text “sun” constitutes a not-yet-submitted search query. For example, the user has not
yet clicked on the “Search the Web” button 104 or entered a carriage return to
automatically trigger a search. However, the not-yet-submitted search query 101a is
forwarded to a search engine, which provides a speculative search result 106a based on
the not-yet-submitted search query 101a. In this case, the speculative search result 106a
has a hypertext link providing a Uniform Resource Locator (URL).

[0034] The speculative search result 106a is one that is determined to have sufficient
relevancy to merit providing it to the user. For example, it is undesirable to inundate the
user with results having low relevancy. Embodiments of the present invention provide
various techniques for determining what speculative search result has sufficient relevancy
to merit returning to the user. Prior to completing the search query 101a, the user may

click on the hypertext link 106a in the speculative search result 1064, if desired.
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[0035] The speculative search result 106a may be updated as the user further enters
the search query. FIG. 1B illustrates the graphical user interface 100 with the user having
now entered a not-yet-submitted search query 101b of “sunn.” A speculative search result
106b has been provided for the not-yet-submitted search query 101b “sunn.” Thus, the
speculative search result 106b has been updated based on the updated search query 101b.
In this case, the speculative search result 106b includes an organized collection of
information pertinent to a stock related to the not-yet-submitted search query 101a
“sunn.”
[0036] The speculative search result is not necessarily updated each time the user
enters a new character in the search query 101. Referring now to FIG. 1C, the not-yet-
submitted search query 101c is now “sunnyvale”. Based on the text “Sunnyvale”, a ;aew
speculative search result 106¢ is provided that is related to the city of Sunnyvale, Calif.
Note that for search queries such as “sunnyv” there is not necessarily an update to the
speculative search results. Thus, while it would be possible to provide a speculative
search result for the term “sunnyv,” embodiments of the present invention determine that
such a speculative search result should not be provided to the user. Techniques for
making this determination are described herein.
[0037] Referring now to FIG. 1D, the search query 101d is now “sunnyvale weather,”
wherein a new speculative search result 106d is provided that is related to weather for

- Sunnyvale, Calif. In this case, the speculative search result 106d includes a link 112 to a
weather site, as well as an abstract 114 providing an overview of the weather for

Sunnyvale, Calif.

PROVIDING SPECULATIVE SEARCH RESULTS
[0038] FIG. 2 is a flow diagram that illustrates a process 200 for providing a
speculative search result to a search query, according to an embodiment of the present
invention. In block 202, a not-yet-submitted search query is received. For example, an
application executing on a client node receives a not-yet-submitted search query entered
by a user. The not-yet-submitted search query may be forwarded to a search engine;
although forwarding the not-yet-submitted search query to the search engine may take
place later in process 200.
[0039] As used throughout this description, a not-yet-submitted search query means a
search query for which no indication has been received, by a user interface for entering

the search query, that the search request is complete. For example, when forming a search

7



WO 2007/024645 PCT/US2006/032255

of the world wide web, or the like, a user will typically enter a carriage return or click on
a “search button” to initiate the search request, thus indicating the search query is
complete.

[0040] In block 204, a determination is made that the not-yet-submitted search query
meets the speculative search initiation criteria. When the speculative search initiation
criteria are satisfied, a search is initiated, in block 206. If the not-yet-submitted search
query is not sufficiently well-formed to satisfy the speculative search initiation criteria,
then the process 200 returns to block 202 to receive a further entry of the not-yet-
submitted search query.

[0041] In block 206, a search is performed on the not-yet-submitted search query. The
search may be performed in any convenient technique and may include several stages. An
embodiment for performing the search is described in FIG. 3; however, the present
invention is not limited to that technique. The search may be of any database. For
example, the search is not necessarily of a database with an index based on a substantial
portion of the world wide web. In one embodiment, at least a part of the search is of a
database that pertains to information related to the user who is performing the search
query. For example, the user’s address book, calendar, etc., may be searched.

[0042] In block 208, a speculative search result is provided to the user. Exemplary
speculative search results 106 are depicted in FIG. 1A —FIG. 1D, FIG. 4 and FIG. 5. The
speculative search result may be displayed on the same web page on which the user is
entering the search query. The speculative search result can take many different forms,
including but not limited to, a link to a web page, a web page itself, a graphic (e.g., an
interactive map), and a textual description. Thus, the user can view the speculative search
result and determine the relevance of the speculative search result prior to indicating that
the search query is complete. In a typical situation, a limited set of results are displayed to
the user, so as to not overload the user with information. The search engine may forward
to the client node a whole web page or only updated information for the client node to
integrate into a web page currently stored on the client node. In one embodiment, the
client node has an AJAX engine to facilitate the data transfer between the client and
search engine, as well as to assist in rendering the updated web page.

[0043] If the user selects the speculative search result, in block 210, then content
related to the speculative search result is provided, in block 212. For example, if user
selects one of the links in the speculative search results 106 depicted in FIG. 1A —FIG.
1D, the user may be provided a web page related to the selected link.

8
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[0044] If the user provides an indication that the search query is complete, then the
user is provided search results that might be returned in a conventional search. Thus, if an
indication that the search query is complete is received in block 214, then a complete
search result is provided to the user in block 216. For example, if the user clicks on a
search button (FIG. 1A, 104) or enters a carriage return, the client node forwards to the
search engine a complete search query and an indication or implication that the search
query is complete. Responsive to the complete search query, the search engine provides a
complete search result, such as a list that may include URLs with brief descriptions of
content associated with the URL. This complete search result may be provided on a
separate web page from the search query web page.

[0045]  The process 200 returns to block 202 if the user does not indicate that the
search query is complete, wherein a further entry to the not-yet-submitted search query is
received. The process 200 continues and may finish when the user selects one of the
speculative search results for further information or indicates that the search query is

complete.

PERFORMING SPECULATIVE SEARCHES
[0046] After the decision to initiate a speculative search has been made, and before
the user has explicitly initiated the search request, pre-defined search rules are applied to
provide the user with one or a few highly relevant search results, which may be displayed
on the same web page as the still being formed search query. FIG. 3 is a flow diagram
that illustrates a process 300 for determining a relevant speculative search result to
provide to the user, according to an embodiment of the present invention. This process
300 provides the user with results that are likely to be relevant and also reduces noise by
filtering out search results that are expected to be less relevant. In block 302, a not-yet-
submitted search query is accessed. For example, a search engine accesses the not-yet-
submitted search query.
[0047] In block 304, a determination is made as to whether the search query triggers a
pre-defined search result that may include an organized collection of information related
to the search query. For example, based on an analysis of many searches, a set of pre-
defined search results are formed that include various links related to a search query. As
an example, the speculative search result for the stock depicted in FIG. 1B is an example

of a search query that results in a pre-defined search result. Another example of a pre-
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defined search result is depicted in FIG. 5, in which a search result that converts from
dollars to yen is provided in response to the search query “convert 1 dollar to yen.”
[0048] If the search query matches (or nearly matches) a pre-defined search result in
block 304, then the pre-defined search result is provided in block 306. For example, a
web server transfers the pre-defined search result to the client node, wherein an
application executing on the client node is able to display the result on the same web page
as the search query being formed.

[0049] In block 308, the not-yet-submitted search query is analyzed to determine if it
may be a search query to obtain a navigational link, such as a URL. For example, many
users employ a search query to obtain a URL if the user is not certain of the URL. By
analyzing the not-yet-submitted search query, a determination can be made if the search
query appears to be an attempt to locate a URL. In some cases, the user may type a search
query that would be expected to logically relate to a URL; however, the actual URL is
different than would be expected. Built in intelligence can correct such a situation, such
that the user is provided with a URL to a highly relevant web site.

[0050] If the determination in block 308 is that the search query may be for a
11avigatiqnal link, then the navigational link is provided to the user in block 310. For
example, the search engine forwards the web link to the client node, wherein an
application executing on the client node displays the navigational link on the same web
page as the search query.

[0051] If the not-yet-submitted search query does not trigger either a pre-defined
search result or a navigational link, then a determination is made as to whether to provide
a fallback search result to the user, in block 312. The relevancy of a potential fallback
result can be assessed prior to providing it to the user, such that the user is not inundated
with results having low relevancy. In one embodiment of the present invention, a
dictionary is used to filter the search query prior to performing the fallback search. Thus,
if the search query does not match, or nearly match, a term or phrase in the dictionary, the
process 200 goes to block 314 in which a fallback search is not performed. In one
embodiment, the phrases in the dictionary are learned from a statistical analysis of
searches.

[0052] If test of block 312 determines that a fallback search should be performed,
then one or more fallback search results are selected for providing to the user, in block
316. The fallback search results may include a title of a web page, one or more abstracts

of a page, and a Uniform Resource Locator (URL) of a page. The fallback result can
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provide a single result (or limited number of results) of a web search or partial web
search. Moreover, the scope of the search can be adjusted to impact the expected
relevancy of search results. Fallback search results are described in greater detail

hereafter.

FALLBACK SEARCH RESULTS
[0053] Rather than provide uncommon search results, which may have a low
relevancy, the fallback search can be confined to a set of common search results. For
example, the results of the top 50,000 searches are tracked, wherein a fallback search
result is only provided of the not-yet-submitted search query triggers one of the popular
search results. Any convenient number of popular search results may be used. Thus,
embodiments of the present invention avoid providing the user with a non-relevant search
result just because a search based on a not-yet-submitted search query triggers an obscure
web page. The fallback search results can be based on any set of user searches ranging
from everyone who uses the search engine to only the user who is forming the current
search query.
[0054] In order to simplify the user experience, a limited number of fallback results
are shown on the search query page. For example, only a single result may be provided to
the user in one embodiment. Typically, results of searchers are accorded a relevancy. In
one embodiment, the search result with the highest relevancy is provided. Alternatively, a
few results can be provided based on an analysis of the relevancy. In one embodiment,
the search result is only provided if its relevancy exceeds a threshold. Multiple results can
be provided if the spread in relevancy between top results is close. The threshold can be
dynamic. An abstract can be shown with the result to help guide the user as to its
relevancy.
[0055] Relevancy may be determined by a variety of techniques. For example, a
page’s relevance score may be based on how many words, from the search query, are
contained in the page, and/or how frequently those words occur in the page. A page’s
relevance score may also take into account some “page quality metrics” like a citation
index, the authoritativeness of the page source, etc. A page’s relevance may also be
defined relative to the user who submitted the query. For example, relevance may be
based on the language used to submit the query (e.g., English or French). For another
example, relevance may be based on properties of the user (e.g., the user’s geographic

region, gender, or social group). Thus, relevance scores for pages that result from query

11



WO 2007/024645 PCT/US2006/032255

submitted by a user in the United Kingdom may be determined differently than relevance

scores for pages that result from the same query submitted by a user in the United States.

SUGGESTIONS TO IMPROVE SEARCH QUERY
[0056] In order to improve the quality of a search query, an embodiment of the
present invention suggests an alternative spelling to a search query that is being formed
prior to the user indicating that the search query is complete. For example, the user may
enter a preliminary search query that is determined to have a possible spelling error. The
user is prompted with an alternative spelling suggestion in accordance with an
embodiment of the present invention. Moreover, the spelling suggestion is provided prior
to the user indicating that the search query is complete. The user may click on a provided
link associated with the spelling suggestion to cause the spelling in the search box to be
automatically corrected. Further, responsive to the user clicking the link associated with
the suggested spelling, a navigational link may be provided as a speculative search result.
[0057] In another embodiment, the user is prompted to try another search query based
on an analysis of the not-yet-submitted search query. The suggested alternative search
query is provided responsive to the not-yet-submitted search query, while the user is still
entering the search query.
[0058] In one embodiment, a history of a user’s search requests is tracked and used to
determine a relevant search result. For example, if the user frequently accesses a certain
weather report, a link may be automatically provided upon the user typing in the
beginning of the search query.
[0059] One type of speculation to enhance the user experience is to speculate as to
what the not-yet-submitted search query will turn out to be and proactively search based
on the speculated complete search query. For example, a database can be indexed with the
partially formed search query to speculate as to what the complete search query might be.
Alternatively, information that is user specific such as an address or phone book can be
searched with the partially formed search query to speculate as to what the complete
search query might be. For example, if the phrase, “john telep” is entered by the user as a
not-yet-submitted search query, the user’s telephone/address book can be searched to find
the telephone number of anyone named John. The telephone number is provided to the
user responsive to the not-yet-submitted search query. Other user databases could be

searched as well, such as e-mail, note pad, favorite places, history, etc.
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EXEMPLARY SEARCH RESULTS
[0060] Embodiments of the present invention analyze the search query for keywords
to determine what type of a search to perform. For example, FIG. 4 illustrates an example
in which the user has entered a search 501 of “sf map,” wherein a map 502 of San
Francisco is provided while the user is typing in the search query 502. Moreover, other

helpful links 504 are provided in the speculative search result.

PREDICTIVE SEARCH QUERY OVERVIEW

[0061] Techniques are provided for providing an interface to a search engine. An
interface to a search engine assists the user 1) by predicting what the user is searching for
based on the character or characters the user has entered so far in the query field of the
interface, and 2) by providing search results to the user via the interface without the user
having to formally issue the intended query. For each character entered into the query
field, that portion of the query entered so far is automatically issued to a query predictor
that determines a set of one or more predicted queries that correspond to the portion of the
query. The set of predicted queries is determined based on the frequency of previously
issued queries alone or also on when the previous queries were issued. The most likely
predicted query is processed by a search engine to obtain search results. Both the
predicted queries and the search results are provided to the user via the interactive user
interface. The predicted queries, when displayed to the user, may be ordered based on
their popularity (frequency-based) alone or also on their temporal relevance (time-based).
[0062] If the user is not interested in the search results based on the most likely
predicted query, the user may select any query in the set of predicted queries. When the
user selects a different predicted query in the list, the search results are then updated to
display the search results that pertain to the different predicted query.
[0063] In addition to displaying the predicted queries and search results to the user
via the user interface, other dynamic data may be provided that relate to the most likely
predicted query but are not necessarily obtained by the search results, such as
advertisements and other related links to websites.

PREDICTIVE SEARCH FUNCTIONAL OVERVIEW
[0064] FIG. 6 illustrates a user interface display, predicted queries, and search results,
according to one embodiment of the invention. A user, via a web browser 600, enters
characters, which will constitute the user’s intended query, into a query field 602. As

soon as the first character is entered, and for every subsequently entered character, that
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portion of the intended query is sent to a query predictor, described below (also see FIGS.
8A-C). The query predictor determines a set of one or more predicted queries based on
the partial query. The predicted queries are sent back to the user and displayed, for
example in a drop box 604. The web browser 600 also displays a selected predicted query
608 (hereinafter referred to as the “particular predicted query”).
[0065] A search engine processes the particular predicted query 608 from the set of
predicted queries and sends the search results 612 to the user to be displayed, for example
in results page 610. It is thus possible that the user only has to enter one or a few
characters before the actual intended query is determined and the results of the intended
query are displayed. Therefore, search button 606 may never have to be selected in order
for an intended query to be issued.
QUERY PREDICTOR

[0066] In one embodiment of the invention, the portion of the query entered so far by
a user is sent from the user’s web browser to a query predictor across a network. This
may occur for each character, or sequence of characters, entered by the user. The query
predictor examines the one or more characters and makes one or more predictions on
what the intended query is. The one or more predictions are in the form of one or more
completed queries, each of which was a previously issued query. These one or more
predictions are sent to and displayed on the user’s computer; effectively assisting the user
in formulating a query before the user is finished typing the entire intended query in the
query field.
[0067] The basic assumption behind the query predictor is that it is highly probable
that a user intends to issue a query in which at least one other person has issued
previously. By using that information, a highly interactive search engine may assist the
user in formulating a query, or perhaps aiding the user in refining a query by listing other
possible variants of the query that the user would be interested in. Every previously
issued query is saved and logged because, if the query was valuable to one user, it has
potential value for another user.
[0068] In one embodiment, the query predictor extends to other languages and is not
exclusive to English. The query predictor may also support other types of strings, such as
product names and part numbers where the user may only know a small piece of it.

“SMART” LEXICAL COMPLETION
[0069] The query predictor thus has a searchable database of queries that the query

predictor may access once the query predictor has received one or more characters from
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the user. Based on the partial query, the query predictor determines one or more
completed queries from the database of queries that match lexically. However, instead of
simply completing the partial query lexically and réturning only those queries that begin
with the character or characters in the partial query, other queries are also found that
contain the lexical completion anywhere in the predicted query. For example, if a user
enters the string “th”, not only may “theory of evolution” be a predicted query sent to the
user, but also “string theory” or “music theory,” each of which are not simple lexical
completions of “th.”

, FREQUENCY AND TIME
[0070] In some situations, many previously issued queries may begin with “th.” It has
been determined that the most useful queries are likely the ones that not only have issued
most often (popularity), but also those that have been issued most recently (temporal
relevance). Therefore, in one embodiment of the invention, the query predictor biases the
resulting set of predicted queries based on their frequency (i.e., number of times the query
has issued in the entire query database history), and how often they were issued within a
specified time, for instance, within the past week. The fact that the most recently issued
queries are biased is based on the premise that a user is more likely to be interested in a
subject that many other people are interested in at roughly the same time.
[0071] As an example, although “renewable energy sources” may have issued as a
query five times more often than “nuclear energy,” the partial query “ener” will cause the
query predictor to generate “nuclear energy” as the particular predicted query because
“nuclear energy” may have been issued much more frequently in the last week due to a
hypothetically recent announcement by Congress that 100 nuclear reactors will be
constructed.
[0072] In one embodiment, the time component is determined by searching at least
two databases, one for relatively recent queries and one for relatively older queries, and
then scaling the results from searching the recent database and weighting them
accordingly. FIG. 7 illustrates steps in which this embodiment may be implemented. It
will be apparent that there are many ways this scaling and weighting may be performed,
in addition to the number of “old” query databases and “new” query databases, as the
invention is not limited to this particular example. In this embodiment, the query
predictor has access to a small database of all queries that issued in the last week and to a
large database of all queries that issued before a week ago. When searching the small

database for potentially valuable predicted queries, the number of times a potential query
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is found in the small database is scaled based on a factor. This factor is the ratio of the
number of times a moderately popular query is found in the large database to the number
of times that same moderately popular query is found in the small database. For example,
suppose that “Yahoo” is a moderately popular query over the last week and over the past
few years. If “Yahoo” is found in the large database 1.7 million times, and 25 thousand
times in the small database, then the factor would be 1.7 million/25 thousand, or 68.
[0073] Query prediction would be less effective if a moderately popular query in both
the small and large databases were not used to scale. If a query was popular only in the
large database and but not in the small database, then the scaling factor would be skewed.
For example, if the query “floppy disk” were used as the scaling factor and it was queried
many times in the history of the large database but was queried only a few times in the
previous week, for the simple reason that no one produces or uses floppy disks anymore,
then the ratio between the large and small databases would be enormous. This would
skew the results of a partial query by heavily weighting relatively recent queries to the
detriment of relatively older, and potentially more valuable, queries.

[0074] A similar problem would exist if a new query was used as the scaling factor
that was only issued in the past week but rarely issued in the history of the large database.
For example, “nuclear energy” may be an infrequently issued query in the past. But,
because of a hypothetically recent announcement by Congress that 100 nuclear reactors
will be constructed, the query “nuclear energy” will likely be issued thousands, if not
hundreds of thousands of times. In that case, the scaling factor would be quite small; and
when a query in the small database is weighted against the queries in the large database,
then relatively older predicted queries, rather than relatively newer, and potentially more
valuable, predicted queries, would most likely be returned to the user.

[0075] Therefore, referring to FIG. 7, after the query predictor determines, in step
702, the number of times a given potentially valuable query was issuéd in the small (i.e.
recent) database, the number is scaled, in step 704, by 68, which is based on the scaling
factor determined above with “Yahoo” as the scaling query. The resulting scaled value
essentially indicates that the potential queries in the small database are equal in weight to
the potential queries in the large (i.e. old) database. Subsequently, the query predictor
determines, in step 706, the number of times the potential query appears in the large
database of “older” queries.

[0076] At this point, a weight is applied to the potential queries in the small database

versus the potential queries in the large database. This is performed by multiplying the
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result of the scaled small database number by 2/3 and adding it to the result of
multiplying the number of times the potential query was found in the large database by
1/3 (see steps 708-712). Steps 702-712 are performed for each potential query determined
by the query predictor. When there are no more potential queries to process (714), all the
potential queries are then compared with each other (step 716) based on their respective
values determined for each potential query at step 712. The two or more queries (e.g., ten)
with the highest values become the predicted queries, which are subsequently sent to the
user.
SEARCH ENGINE

[0077] In one embodiment of the invention, the search engine component processes
the particular predicted query (i.e. the most likely intended predicted query) that a user
would be interested in. The particular predicted query is processed to obtain search
results. The search engine that may be used for this purpose is common in the art and
requires no further description.
[0078] The search results obtained by the search engine are sent to and displayed on
the user’s computer. If the particular predicted query is the user’s intended query, the
search results based on the particular predicted query may appear on the user’s monitor
even before the user enters another character in the query field and very likely before the
user finishes entering the full intended query. If the particular predicted query is not the
user’s intended query, then the user may select a different predicted query in the list or
continue typing, at which time a new set of search results, based on the selected or new
particular predicted query, will be displayed via the user interface.

PROVIDING PREDICTED QUERIES AND SEARCH RESULTS
[0079] FIG. 8A is a block diagram that illustrates one way a partial query is processed
and how the results of the partial query are returned, according to one embodiment of the
invention.
[0080] A user at a client 800 enters a partial query in a web browser 802. The partial
query 812 is sent to a front end server 804 over a network 850. Front end server 804 is not
a necessary element in any embodiment of the invention. Its main purpose is to add
security to the interactive search engine system. Network 850 is also not a required
element in any embodiment, but is merely illustrated to show one approach in which the
invention may be implemented. Network 850 may be a local area network (LAN), a wide
area network (WAN), or the Internet. Front end server 804 forwards partial query 812 to a
query predictor 806, discussed above, which processes the partial query.
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[0081] Front end server 804, query predictor 806, and a search engine 808, or any
combination thereof, may be implemented on the same device. However, for the purpose
of illustration and simplification, they each reside on different devices.

[0082] Query predictor 806 determines a set of one or more predicted queries based
on the partial query and sends them 814 back to front end server 804. Along with the set
of predicted queries, query predictor 306 sends additional data indicating which of the
predicted queries in the set is the particular predicted query. Either query predictor 806
determines which predicted query is the particular predicted query or web browser 802 is
given sufficient information to make that determination. Front end server 804 then
forwards the predicted queries 814 and the data indicating the particular predicted query
to client 800 over network 850 to be displayed on web browser 802.

[0083] Upon receipt of the set of predicted queries, web browser 802 sends particular
predicted query 816 over network 850 to front end server 804, which forwards particular
predicted query 816 to search engine 808. Search engine 808, described above, processes
the particular predicted query to obtain search results. The search results 818 are finally
sent to front end server 804, which forwards them 818 to client 800 over network 850.
[0084] One advantage of this implementation is that the predicted queries are sent
immediately to the user as soon as they are determined. However, this implementation
also 1llustrates the possibility that for every character the user types into the query field of
his web browser, there are two complete round trips that a communication has to make
between client 800 and front end server 804.

[0085] FIG. 8B is a block diagram that illustrates a different way in which a partial
query is processed and how the results are returned to the user, according to another
embodiment of the invention.

[0086] A user at client 800 enters a partial query in a web browser 802. Partial query
812 is sent to front end server 804 over a network 850. Front end server 804 forwards
partial query 812 to query predictor 806, which processes the partial query.

[0087] Query predictor 806 determines a set of one or more predicted queries based
upon the partial query and sends them 814 to front end server 804. Instead of immediately
forwarding the predicted queries to client 800, front end server 804 retains the predicted
queries and sends search engine 808 the particular predicted query 816. Again, along with
the set of predicted queries, query predictor 806 sends additional data indicating which of
the predicted queries in the set is the particular predicted query. Either query predictor
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806 determines which predicted query is the particular predicted query or front end server
804 is given sufficient information to make that determination.

[0088] Search engine 808 processes the particular predicted query to obtain search
results. The search results 818 are sent to front end server 804, at which time front end
server 804 forwards both predicted queries 814 and search results 818 to client 800 over
network 850.

[0089] In the absence of front end server 804, query predictor 806 sends the predicted
'queries 814 and to search engine 808, which subsequently sends the predicted queries 814
and search results 818 to client 800 over network 850.

[0090]  One advantage of this implementation is that there is less communication (i.e.,
traffic) between client 800 and front end server 804. However, the predicted queries may
not display on the user’s web browser 802 as quickly as in the previous embodiment
because the predicted queries must “wait” for the search results to be produced and sent
to front end server 804 before the predicted queries are forwarded to client 800.

[0091] FIG. 8C is a block diagram that illustrates a different way in which a partial
query is processed and how the results are returned to the user, according to another
embodiment of the invention.

[0092] A user at client 800 enters a partial query in a web browser 802. Partial query
812 is sent to front end server 804 over network 850. Front end server 804 forwards the
partial query 812 to query predictor 806, which processes the partial query.

[0093] Query predictor 806 determines a set of one or more predicted queries based
upon the partial query and sends them 814 to front end server 804. Again, along with the
set of predicted queries, query predictor 806 sends additional data indicating which of the
predicted queries in the set is the particular predicted query. Either query predictor 806
determines which predicted query is the particular predicted query or front end server 804
is given sufficient information to make that determination.

[0094] Instead of “holding on” to the predicted queries, as in the last embodiment,
front end server 804 sends the predicted queries 814 to client 800 over network 850 and
sends particular predicted query 816 to search engine 808 at substantially the same time.
It is also possible for query predictor 806 to send the particular predicted query to search
engine 808 directly.

[0095] Search engine 808 processes the particular predicted query to obtain search
results. The search results 818 are sent to front end server 804, at which time front end

server 804 forwards search results 818 to client 800 over network 850. In the absence of
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front end server 804, query predictor 806 sends both the predicted queries 814 and the
particular predicted query 816 to search engine 808, after which search engine 808 sends
predicted queries 814 and search results 818 to client 800 over network 850.
[0096] In the absence of front end server 804, query predictor 806 sends both
predicted queries 814 and the particular predicted query 816 to search engine 808, which
subsequently sends predicted queries 814 and search results 818 to client 800 over
network 850.
[0100] The advantage of this implementation compared to the embodiment described
in FIG. 8A is that there is less traffic between client 800 and front end server 804. The
advantage compared to the embodiment described in FIG. 8B is that the predicted queries
do not have to “wait” for the search results to be produced and sent to front end server
804 before the predicted queries are forwarded to client 800. Thus, the predicted queries
are sent immediately upon their production and less communication is required between
client 800 and front end server 804.

USER INTERFACE
[0101] In one embodiment of the invention, as illustrated in FIG. 6, the user interface
includes at least 1) a query field 602 where a user enters characters that will constitute the
partial query, 2) a drop down box 604 that lists the set of one or more predicted queries,
3) a search results page 610, and 4) a “Search” button 606. The search button may be in
the form of any mechanism that allows the user to select the query the user enters, in case
the user is not satisfied with any of the predicted queries provided by the interactive
search engine. The set of predicted queries listed in drop down box 604 may be
represented in almost any other type of user interface element, including, but not limited
to, a text box, list box, menu, or context menu. The user interface may be viewed uéing a
web browser, such as INTERNET EXPLORER or MOZILLA FIREFOX.
[0102] In one embodiment, the set of predicted queries are listed, beginning at the
top, in order of the most likely predicted query to the least likely predicted query.

MODIFICATIONS
[0103] In addition to the user interface, query predictor, and search engine described
above, the interactive search engine may be modified in many ways to alter the look, feel,
and responsiveness of the search experience.

TABS

[0104] For instance, the user interface includes tabs, such buttons or links 622 in FIG.

6, wherein the user may select a subsection of possible queries and search based on that
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subsection. With a collection of tabs or “search verticals,” such as “Web,” “Images,”
“Video,” and “Shopping,” a user may select different query sets. The data for which the
query predictor is predicting is different based on what the user is interested in, which
data is narrowed by using these tabs. For example, if the user is interested in shopping for
a product, the user selects the “Shopping” tab. The user then begins to enter a product
name or service in query field 602. The query predictor is not only sent the partial query
but also the shopping selection information, indicating that the user is searching for a
particular product or service, wherein the query predictor returns only those predicted
queries that pertain to products and services.

KEYWORDS

[0105] Often when a query is issued, the order of words in the query is unimportant.
As alluded to earlier, the issued ‘query does not have to be in English. In other
embodiments, not onlyA are other natural languages supported, but also non-natural strings,
such as product names and part numbers where the user may only know a portion of the
non-natural string. Therefore, the term “word” as used herein may include an English
word, a Korean word, or a product number.

[0106] When a user enters two or more words in the query field, the user is not
necessarily concerned that the search engine returns a link to a web accessible document
that contains the two or more words in the order that they were entered. Rather, the user is
interested in a web accessible document that merely contains those words, in whatever
order they are found.

[0107] For example, a user enters “solar wind water power” in the query field. The
user does not particularly care about the order. The user is rather interested in queries that

2 ¢

contain the words “solar,” “wind,” “water,” and “power” somewhere in the query. The
query predictor determines what words are important in the query and which words are
not important, and then predicts queries based on the important words instead of
predicting queries based simply on a matching substring.

DELAY RESULTS

[0108] In another embodiment, the step of displaying the predicted queries and/or the
search results is delayed. Instead of immediately returning predicted queries, the query
predictor “waits” until certain criteria is satisfied (such as the lapse of a specified amount
of time or when a few characters are entered, or both) before the predicted queries and

search results are displayed. This additional step of waiting assumes that the user may not

be sure what he/she wants to query on. Thus, the predicted queries are delayed until the
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interactive user interface determines, based on the waiting criteria, that this is what the
user truly intends to query on. Once the waiting criteria are satisfied, the partial query is
processed by the query predictor and the search engine, as described above.

OTHER DYNAMIC DATA

[0109]  There are additional ways to aid users other than to predict the intended query
and return the appropriate search results. In another embodiment, advertisements that
appear on the interactive user interface change based on the particular predicted query
returned from the query predictor. Thus, every time the particular predicted query
changes, new advertisements that relate to the query are posted on the user interface and
advertisements that related to an older and non-relevant query are deleted from the user
interface. For instance, if a user types “elli” and the query predictor determines
“elliptical” as the particular predicted query, advertisements that relate to exercise
equipment will appear on the user interface.

[0110] In addition to advertisements, other dynamic information may be useful to the
user when submitting a query. In another embodiment, information relating to a particular
predicted query but not found in the search results are displayed to the user via the user
interface. Extending the “theory” example used above, the query predictor determines
that “theory” is the particular predicted query for the partial query “th” entered by the
user. The query predictor, or perhaps another program, determines that “theory” is

27 6L

associated with “string theory,” “music theory,” and “math theory” and returns these
related subjects to be displayed in the form of predicted queries or in a different form on
the user interface. For short queries like “theory,” this additional information happens to
be the same set as what the query predictor would produce.

[0111]  However, if the user entered “interna” in the query field and the query
predictor determined that the particular predicted query is “international trade” then the
query predictor, in addition to the predicted queries, would return queries that are not
lexical completions of “international trade,” but rather queries related to the topic of
international trade. Such queries could be on GATT, WTO, UN, US trade policies, etc. A
program separate from the query predictor could also perform this function.

[0112] Clearly, this aspect of the invention is not performing query prediction, but
rather is providing the user with dynamic, related, and hopefully helpful information. A

principle in providing advertisements, additional queries, and other related information is

to keep everything that is displayed via the user interface consistent with what the query
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predictor “believes” is the user’s intent, which the query predictor determines from the

partial query.

ALTERNATIVES TO PREDICTED SEARCH QUERIES: OVERVIEW
[0113]  Techniques have been described for predicting what a user search query will
be when completed. The search query thus predicted is referred to herein as the
“predicted search query”. According to one embodiment, after determining the predicted
search query, the search engine goes on to determine \and provide to the user one or more
alternatives to the predicted search query. Such alternative queries are referred to herein
as “alternative search queries”. Each of the alternative search queries is based, at least in
part, on the predicted search query, but differs in some manner from the predicted search
query.
[0114]  Unlike the predicted search query, the alternative search queries are not
predictions of what the user query will look like when completed. In fact, alternative
search queries are often something that the partially-formed user search query is unlikely
to complete to. For example, in response to the user enteﬁng a search query of “brittany
sp”, the predicted search query may be “brittany spears”, but the alternative search query
may be “britney spears”. In this example, it is highly unlikely that the completed version
of “brittany sp” would be “britney spears”, since “britney spears” could only be produced
if the user backtracks and changes the spelling.
[0115] In accordance with an embodiment of the present invention, the alternative
search queries are determined as follows: A search query is received from a client node.
Prior to receiving an indication from the client node that the search query is completely
formed, the following steps are performed: 1) a predicted search query is determined by
predicting what the search query will be when completed; and 2) an alternative search
query that differs from the predicted search query is determined based on the predicted
search query. The alternative search query is provided to the client node.
[0116] The alternative search query may be based on an alternative spelling (or
spelling suggestion) of the predicted search query. The alternative search query may be a
closely related search query to the predicted search query. For example, if the predicted
search query is an acronym, the alternative may be an expansion of the acronym. Another

example of closely related search queries is “movie times” and “show times”.
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EXAMPLE USER INTERFACE
[0117] FIG. 9 depicts an example user interface 900, in accordance with an
embodiment of the present invention. The user interface has a search box 901 in which a
user has entered a user search query 902 of “chicken 1. Below the search box 901 is a list
of search queries that is provided to the user in real time as the user enters the user search
query 902. The list of search queries includes a mirrored version 903 of the user search
query 902. Below the mirrored version 903 is an area that contains predicted search
queries 904 and alternative search queries 905, both of which are determined, directly or
indirectly, based on the user search query 902, in accordance with an embodiment of the
present invention. The predicted search queries 904 and alternative search queries 905 are
ranked based on expected relevancy to the user search query 902, in accordance with one
embodiment. Higher ranked search queries may be presented higher in the list.
[0118] The predicted search queries 904 “chicken recipes”, “chicken recipe”, and
“chicken ranch” are predictions of what the user search query 902 will be when
completed. The alternative search queries 905 are determined based on a predicted search
query 904, in accordance with an embodiment of the present invention. As an example,
the search query “chicken and rice recipes” is an alternative to the predicted search query
“chicken recipes”. Note that the alternative search queries 905 are formed by adding
characters other than at the end of the user search query 902. Other alternative search

LRI 11 RN 11

queries 905 include “chicken wing recipes”, “chicken wings recipe”, “chicken rice
recipe”, “easy chicken recipes”, and “baked chicken recipes”.

[0119] The user interface 900 has search results 906 that contain links to documents
(e.g., web pages) that satisfy one or more of the search queries. In this example, the
search results 906 pertain to the predicted search query “chicken recipes”, which has the
highest relevancy ranking of the predicted search queries 904 and alternative search
queries 905. These search results are provided to the user by default without the user
requesting search results for that particular search query, in one embodiment. However,
search results can be provided for any of the search queries, including any of the
alternative search queries 905. Note that there is no button for the user to submit a search
query, in this example user interface 900. The user can change which search results are
displayed by scrolling through the list of search queries (including the mirrored search
query 903), in one embodiment.

[0120] The user interface 900 has other areas for displaying results related to the

search queries, such as sponsor provided areas 910. Results related to either predicted
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search queries 904 or alternative search queries 905 may be displayed in the sponsor

provided areas 910.

FLOW FOR DETERMINING ALTERNATIVES TO PREDICTED SEARCH QUERIES
[0121] FIG. 10 is a flowchart illustrating steps of a process 1000 of determining
alternatives to a predicted search query, in accordance with an embodiment of the present
invention. Process 1000 will be discussed in connection with the client/server system of
FIG. 8A, and the example user interface of FIG. 9; however, process 1000 is not so
limited.

[0122]  Instep 1002, a search query is received from a client node. For example, the
example user interface 900 of FIG. 9 is part of a web browser 802 or the like that
executes on a client node 800. As an example, the user enters the search query “chicken
r”’, which is forwarded to a server 804.

[0123] In step 1004, one or more predicted search queries are determined by
predicting what the search query will be when completed. Step 1004 is performed prior to
receiving an indication from the client 800 that the search query is completely formed.
For exémple, the query predictor 806 determines that, when completed, the user search
query will be “chicken recipe” or “chicken recipes”.

[0124] In one embodiment, the predicted search queries are determined by selecting
search queries from a database of historically submitted search queries (“historic
database™). For example, the historic database also stores the frequency with which each
of the search queries were submitted, wherein the selection of predicted search queries is
based on the frequency. In this example, the frequency with which users submitted the
search queries “chicken recipes” and “chicken recipe” is sufficiently high to predict that
the user search query will complete to one of these. The selection may be based on
information other than, or in addition to, the frequency with which a search query was
submitted in the past.

[0125] In step 1006, for at least one of the predicted search queries, at least one
alternative search query that differs from the predicted search query is determined. Step
1006 is performed prior to the client 800 providing an indication that the search query is
complete. For example, the alternative search query “chicken and rice recipes” is
determined based on “chicken recipes”. Other example alternative search queries are
“chicken wing recipes”, “chicken wings recipe”, “chicken rice recipe”, “easy chicken

recipes”, and “baked chicken recipes”.
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[0126]  Note that in this example, the alternatives are not formed by adding characters
to the end of the user search query. For example, words such as “wing” and “wings” are
inserted into the middle of the string of characters of the user search query “chicken r”.
Also note that characters may be added before the user search query, as in the alternative
search query “easy chicken recipes”. Further details of how the alternative search queries
are determined are discussed below.

[0127] In step 1008, at least one of the alternative search queries is provided to the
client 800. In one embodiment, potential alternative search queries are ranked in
accordance with predicted relevance to the user search query, wherein higher ranked
alternatives are provided to the client 800. The alternative search queries are then
displayed in the user interface 900, as shown in FIG. 9. Note that the alternative search
queries are provided to the client 800 prior to the client 800 providing an indication that
the search query is complete.

[0128] In optional step 1010, search results that satisfy one or more of the alternative
search queries are determined and provided to the client 800. Other search results, such as
results that satisfy one or more of the predicted search queries can be forwarded to the
client 800. Results that satisfy one or more of the alternative search queries may be
displayed as search results 906 in other regions of the user interface 900, such as a

sponsor provided area 910.

EXAMPLES OF ALTERNATIVE SEARCH QUERIES THAT ARE GENERATED
BASED ON PREDICTED SEARCH QUERIES
[0129] The alternative search queries can be determined in a number of ways. The
following sections describe several ways to determined alternative search queries.
However, determining alternative search results to a predicted search query is not limited
to these examples.

BASED ON ASSOCIATION WITH HIGHLY RELATED INFORMATION
[0130] Some search queries, although perhaps quite different in structure, are related
to one another. If a user enters one of these search queries, one or more of the related
search queries may also be of interest. In some cases, the search queries may produce
very similar search results. An example is the search queries “movie times” and “show
times”. Another example is the search queries “CIA” and “central intelligence agency”.

Some related search queries will not necessarily produce substantially similar results. For
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example, the search queries “flowers” and “wedding flowers” are related, although the
search results may be quite different.

A) ACRONYMS
[0131] One way in which search queries may be related is when one contains an
acronym for words that are spelled out in the other. FIG. 11A depicts a user interface 900,
in accordance with an embodiment of the present invention. The search box 901 contains
a user search query 902 of “cia”. Prior to the user providing an indication that the search
query 902 is complete, one or more predictions are made as to what the search query 902
will be when completed. In this case, predicted search queries 904 include “cia”, “ciara”,
“cialis”, “cia factbook”, “cia country factbook”, and “cia world factbook”. Note that the
predicted search query 904 “cia” is the same as the user search query 902, and thus also
serves as a mirrored version of the user search query 902.
[0132] A determination of what a user search query will be when complete is based
on an analysis of historic search queries, in one embodiment. For example, if the search
query “cia” appears in the historic database with a sufficiently high frequency, then it is
predicted as a complete search query, in one embodiment. A similar process applies to
determining the other predicted search queries 904.
[0133] As previously discussed, alternative search queries are determined and
provided to the client by an embodiment of the present invention. For example, one
predicted search query 904 is “cia”. In this example, one alternative search query 905 is
“central intelligence agency”. This alternative search query is based on recognizing that
“CIA” is an acronym and expanding the acronym. The process can be reversed. In other
words, if the predicted search query were “central intelligence agency”, an alternative
search query of “cia” could be provided to the client. Other alternative search queries 905
for the predicted search query 904 of “cia” are “culinary institute of america” and “cairo
international airport”.
[0134] The user interface 900 has search results 906 that contain links to documents
(e.g., web pages) that satisfy one or more of the search queries. In this example, the
search results 906 pertain to more than one of the search queries. For example, search
results are provided that are relevant to the alternative search queries 905 “central

intelligence agency” and “culinary institute of America”.
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B) ALSO TRY
[0135]  The alternative search query can also be based on an “also try” suggestion. An
also try suggestion is based on search queries that are closely related with one another. An
example of an also try query is suggesting the related search query “movie times” to a
user search query of “show times”. A database that has associations of closely related
search queries (“also try database™) is used to determine alternative search queries, in
accordance with an embodiment of the present invention.
[0136] Fig. 11B depicts a user interface in which the user search query 902 is “sony
we”. Prior to the user entering an indication that the user search query 902 is completed, a
prediction is made that the completed search query 904 will be “sony wega”. Among the
other predicted search queries 904 are “sony wega tv”, “sony wega 42 tv”, etc. Based on
at least one of the predicted search queries 904, numerous alternative search queries 905
are suggested to the user. For example, the alternatives of “sony fd trinitron wega” and
“sony plasma wega” are provide as alternative search queries 905.
[0137] Note that the alternative search query may contain one or more characters
inserted in the body of the user search query. For example, “fd trinitron” appear in the
body of the user search query 902 “sony we”. This alternative can be determined by
searching an also try database, although other techniques may be used. For example, any
database that contains search queries that are associated or related with one another can
be searched. "
[0138] The alternative search query may also include characters that lead the body of
the user search query. For example, if the user search query 902 is “flowers”, a predicted
completed search query could be “flowers”. Based on this predicted search query, the
alternatives of “wedding flowers”, “pictures of flowers”, etc. may be provided as
alternative search queries. Note that none of theses alternative search queries could be
formed by merely completing the user search query by adding one or more characters to
the end of the user search query.
[0139] Referring again to FIG. 9, the user search query 902 is “chicken r”’. The
alternative search queries 905 are determined based on search queries that are related to
one of the predicted search queries 904 of “chicken recipe” or “chicken recipes”, in
accordance with an embodiment of the present invention.
[0140] Thus, alternative search queries that cannot be formed merely by adding

characters to the end of the user search query are determined in accordance with an

embodiment of the present invention.
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SPELLING SUGGESTIONS

[0141] A spelling suggestion is used to determine an alternative to the predicted
search query, in accordance with an embodiment of the present invention. As previously
discussed, a historic database of search queries that users have submitted can be
generated. In one embodiment, the historic database is used to determine a prediction of
what the user search query will complete to. When a user submits a search query that
contains a misspelled term, that search query may initially be added to the historical
database. However, search queries having misspellings are removed from the historic
database, in one embodiment. Variations are discussed below that cover cases of whether
a misspelled search query is in the historic database or not.
[0142] A spelling database is used to determine alternative search queries for user
search queries that are potentially misspelled, in one embodiment. Entries in a spelling
database comprise a first spelling of a term and at least one alternative spelling of the
term. The spelling database may further have frequency information that can be used to
select an alternative spelling of a term for a first spelling of the term. Examples are
described below of how a spelling database may be used to determine alternative search
queries.
[0143]  Providing an alternative search query to a predicted search query based on a
spelling suggestion may be performed in several different ways. Following are three
different embodiments. However, providing an alternative search query to a predicted
search query based on a spelling suggestion is not limited to the following embodiments.

A) Historic Database Has Entry For The User Search Query
[0144] In FIG. 11C, the user has entered a user search query 902 of “brittany sp”.
This search query 902 is transferred to the query predictor (FIG. 8, 806), which predicts
what this user search query 902 will be when completed. For example, a predicted search
query 904 is “brittany spears”. This prediction is based on a search of a database of
historic search queries, in one embodiment. In this case, the historic database contains the
misspelled search query “brittany spears”. The predicted search query 904 is provided to
the client.
[0145] Furthermore, an alternative search query 905 that is an alternative spelling for
the predicted search query is determined, in the present embodiment. For example, the
alternative search query 905 is determined by gearchjng the spelling database using the

predicted search query “brittany spears” as a kéy, in one embodiment. The alternative
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search query 905 “britney spears” is provided to the client, and thus is displayed in the
user interface of FIG. 11C.
[0146]  Additional predicted search queries 904 are also provided to the client in this
example. For example, the search query “brittany spaniel” is provided to the user.
Furthermore, search results 906 that satisfy one of the suggested search queries are
provided to the user. In this example, the search results 906 for the alternative search
query 905 “Britney Spears” are provided. Sponsor provided results 910 related to the
alternative search query 905 are also provided.

B) Historic Database Does Not Have Entry For The User Search Query, But Spelling

Suggestion Database Has Entry For The User Search Query

[0147] As another example, if the user entered the search query “ritney spears”, a
prediction for the completed search query may be “ritney spears”. In this example, the
prediction may be made by searching the historic database and determining that the
search query “ritney spears” is not present. Although users may have submitted this
misspelling in the past, the entry for this particular misspelling may have been removed
from the historic database. A prediction can be reached that “ritney spears” will be the
completed user search query based on the fact that the historic database does not contain
this search query, or any search query with additional characters that the user might add
to the end.
[0148] Based on the predicted search query, the alternative search query of “britney
spears” is determined and provided to the user. The alternative search query is determined
by searching the spelling database using the predicted search query as a key, in one
embodiment. In this example, the search term “ritney spears” is in the spelling database as

a first search query and is associated with “britney spears™.

C) Neither The Historic Database Nor The Spelling Suggestion Database Has Entry For
The User Search Query

[0149] As still another example, the user may have entered the search query “nkusp
£°. In this example, the historic database may not contain any entries that match this
search query or could match with additional characters added to the end. Therefore, a
prediction is made that this is the completed search query. For the sake of illustration, if
the search query “nkusp £’ does not appear in the spelling database, a spelling correction
is not determinable using the present form of the user search query. In this case, the user

search query is re-formed and a spelling correction is attempted on the re-formed user
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search query. For example, one or more characters on the right hand end of the user
search query are removed. As a particular example, the term “nkusp” is searched for in
the spelling database. For the sake of illustration, the spelling database associates the term
“nakusp” with “nkusp”. Therefore, the alternative search query “nakusp”, which is a city
in British Columbia, is provided to the client.

[0150] Note that the alternative search query “nakusp” may have been provided to the
user prior to the user entering the “f” in the search query. However, on some occasions
users will continue to type in more characters even after a suitable alternative search

query has been provided.

COMBINATIONS TO DETERMINE ALTERNATIVE SEARCH QUERIES
[0151] An alternative search query can be based on a combination of one or more of
the techniques discussed herein. For example, the alternative search query is formed by
applying an alternative spelling to a predicted search query and then further modifying
the alternative spelling. For example, the alternative spelling may be an acronym. The

acronym can be expanded to generate one or more alternative search queries.

HARDWARE OVERVIEW

[0152] FIG. 12 is a block diagram that illustrates a computer system 1200 upon which
an embodiment of the invention may be implemented. Computer system 1200 includes a
bus 1202 or other communication mechanism for communicating information, and a
processor 1204 coupled with bus 1202 for processing information. Computer system

© 1200 also includes a main memory 1206, such as a random access memory (RAM) or
other dynamic storage device, coupled to bus 1202 for storing information and
instructions to be executed by processor 1204. Main memory 1206 also may be used for
storing temporary variables or other intermediate information during execution of
instructions to be executed by processor 1204. Computer system 1200 further includes a
read only memory (ROM) 1208 or other static storage device coupled to bus 1202 for
storing static information and instructions for processor 1204. A storage device 1210,
such as a magnetic disk or optical disk, is provided and coupled to bus 1202 for storing
information and instructions.
[0153] Computer system 1200 may be coupled via bus 1202 to a display 1212, such
as a cathode ray tube (CRT), for displaying information to a computer user. An input

device 1214, including alphanumeric and other keys, is coupled to bus 1202 for
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communicating information and command selections to processor 1204. Another type of
user input device is cursor control 1216, such as a mouse, a trackball, or cursor direction
keys for communicating direction information and command selections to processor 1204
and for controlling cursor movement on display 1212. This input device typically has
two degrees of freedom in two axes, a first axis (e.g., X) and a second axis (e.g., y), that
allows the device to specify positions in a plane.

[0154] Computer system 1200 may be used to implement the techniques described
herein. According to one embodiment of the invention, those techniques are performed
by computer system 1200 in response to processor 1204 executing one or more sequences
of one or more instructions contained in main memory 1206. Such instructions may be
read into main memory 1206 from another computer-readable medium, such as storage
device 1210. Execution of the sequences of instructions contained in main memory 1206
causes processor 1204 to perform the process steps described herein. In alternative
embodiments, hard-wired circuitry may be used in place of or in combination with
software instructions to implement the invention. Thus, embodiments of the invention are
not limited to any specific combination of hardware circuitry and software.

[0155] The term “computer-readable medium” as used herein refers to any medium
that participates in providing instructions to processor 1204 for execution. Such a
medium may take many forms, including but not limited to, non-volatile media, volatile
media, and transmission media. Non-volatile media includes, for example, optical or
magnetic disks, such as storage device 1210. Volatile media includes dynamic memory,
such as main memory 1206. Transmission media includes coaxial cables, copper wire
and fiber optics, including the wires that comprise bus 1202. Transmission media can
also take the form of acoustic or light waves, such as those generated during radio-wave
and infra-red data communications.

[0156] Common forms of computer-readable media include, for example, a floppy
disk, a flexible disk, hard disk, magnetic tape, or any other magnetic medium, a CD-
ROM, any other optical medium, punchcards, papertape, any other physical medium with
patterns of holes, a RAM, a PROM, and EPROM, a FLASH-EPROM, any other memory
chip or cartridge, a carrier wave as described hereinafter, or any other medium from
which a computer can read.

[0157] Various forms of computer readable media may be involved in carrying one or
more sequences of one or more instructions to processor 1204 for execution. For

example, the instructions may initially be carried on a magnetic disk of a remote
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computer. The remote computer can load the instructions into its dynamic memory and
send the instructions over a telephone line using a modem. A modem local to computer
system 1200 can receive the data on the telephone line and use an infra-red transmitter to
convert the data to an infra-red signal. An infra-red detector can receive the data carried
in the infra-red signal and appropriate circuitry can place the data on bus 1202. Bus 1202
carries the data to main memory 1206, from which processor 1204 retrieves and executes
the instructions. The instructions received by main memory 1206 may optionally be
stored on storage device 1210 either before or after execution by processor 1204.

[0158]  Computer system 1200 also includes a communication interface 1218 coupled
to bus 1202. Communication interface 1218 provides a two-way data communication
coupling to a network link 1220 that is connected to a local network 1222. For example,
communication interface 1218 may be an integrated services digital network (ISDN) card
or amodem to provide a data communication connection to a corresponding type of
telephone line. As another example, communication interface 1218 may be a local area -
network (LAN) card to provide a data communication connection to a compatible LAN.
Wireless links may also be implemented. In any such implementation, communication
interface 1218 sends and receives electrical, electromagnetic or optical signals that carry
digital data streams representing various types of information.

[0159]  Network link 1220 typically provides data communication through one or
more networks to other data devices. For example, network link 1220 may provide a
connection through local network 1222 to a host computer 1224 or to data equipment
operated by an Internet Service Provider (ISP) 1226. ISP 1226 in turn provides data
communication services through the world wide packet data communication network now
commonly referred to as the “Internet” 1228. Local network 1222 and Internet 1228 both
use electrical, electromagnetic or optical signals that carry digital data streams. The
signals through the various networks and the signals on network link 1220 and through
communication interface 1218, which carry the digital data to and from computer system
1200, are exemplary forms of carrier waves transporting the information.

[0160] Computer system 1200 can send messages and receive data, including
program code, through the network(s), network link 1220 and communication interface
1218. In the Internet example, a server 1230 might transmit a requested code for an
application program through Internet 1228, ISP 1226, local network 1222 and

communication interface 1218.
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[0161] The received code may be executed by processor 1204 as it is received, and/or
stored in storage device 1210, or other non-volatile storage for later execution. In this
manner, computer system 1200 may obtain application code in the form of a carrier wave.
[0162] In the foregoing specification, embodiments of the invention have been
described with reference to numerous specific details that may vary from implementation
to implementation. Thus, the sole and exclusive indicator of what is the invention, and is
intended by the applicants to be the invention, is the set of claims that issue from this
application, in the specific form in which such claims issue, including any subsequent
correction. Any definitions set forth herein for terms contained in such claims shall
govern the meaning of such terms as used in the claims. Hence, no limitation, element,
property, feature, advantage or attribute that is not expressly recited in a claim should
limit the scope of such claim in any way. The specification and drawings are,

accordingly, to be regarded in an illustrative rather than a restrictive sense.

34



O 00 3 O i AW N e

e e e e T T e
NN e W= O

AW =

[a—

WO 2007/024645 PCT/US2006/032255

CLAIMS

What is claimed is:

1. A method comprising performing a machine-executed operation involving
instructions, wherein the machine-executed operation is at least one of:
A) sending said instructions over transmission media;
B) receiving said instructions over transmission media;
C) storing said instructions onto a machine-readable storage medium; and
D) executing the instructions;
wherein said instructions are instructions which, when executed by one or more
processors, cause the one or more processors to perform the steps of:
receiving a search query from a client node;
prior to receiving an indication from the client node that the search query
is completely formed, performing the steps of:
determining a predicted search query by predicting what the search
query will be when completed; and
determining, based on the predicted search query, an alternative
search query that differs from the predicted search query;
and

providing the alternative search query to the client node.

2. The method of Claim 1, wherein determining an alternative search query

comprises determining an alternative spelling for the predicted search query.

3. The method of Claim 1, wherein determining an alternative search query

comprises determining a search query that is related to the predicted search query.

4. The method of Claim 3, wherein the predicted search query comprises an acronym
and determining the alternative search query comprises:
forming one or more terms by expanding the acronym; and

including the one or more terms in the alternative search query.

5. The method of Claim 1, wherein the alternative search query comprises one or

more characters that lead the search query from the client node.

35



—t

O 00 3 N W AW N

T e S S S Y S S SETY
AN N bW NN =, O

WO 2007/024645 PCT/US2006/032255

6. The method of Claim 1, wherein the alternative search query comprises one or

more characters inserted into the body of the search query from the client node.

7. The method of Claim 1, wherein determining the predicted search query

comprises selecting the predicted search query from a set of historic search queries.

8. The method of Claim 7, wherein determining the predicted search query is based
on a frequency with which ones of the historical search queries were submitted as search

queries.

9. The method of Claim 7, wherein determining the predicted search query is based

on when ones of the historical search queries were submitted as search queries.

10.  The method of Claim 1, further comprises forming a modified search query from
the search query from the client node prior to determining the alternative search query,

wherein the alternative search query is based on the modified search query.
\ ‘

11. A method comprising performing a machine-executed operation involving
instructions, wherein the machine-executed operation is at least one of:
A) sending said instructions over transmission media;
B) receiving said instructions over transmission media;
C) storing said instructions onto a machine-readable storage medium; and
D) executing the instructions;
wherein said instructions are instructions which, when executed by one or more
processors, cause the one or more processors to perform the steps of:
receiving a search query from a client node;
prior to receiving an indication from the client node that the search query
is completely formed, determining an alternative search query,
wherein the alternative search query comprises one or more
characters either pre-pended in front or the search query from the
client node or inserted into the body of the search query from the

client node; and

providing the alternative search query to the client node.
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12.  The method of Claim 11, wherein the alternative search query comprises one or

more characters leading the search query from the client node.

13.  The method of Claim 11, wherein the alternative search query comprises one or

more characters inserted into the body of the search query from the client node.

14.  The method of Claim 11, further comprising determining a predicted search query
by predicting what the search query will be when completed; and wherein the alternative

search query is based on the predicted search query.

15.  The method of Claim 14, wherein determining an alternative search query

comprises determining an alternative spelling for the predicted search query.

16.  The method of Claim 14, wherein determining an alternative search query

comprises determining a search query that is related to the predicted search query.

17.  The method of Claim 14, wherein the predicted search query comprises an
acronym and determining the alternative search query comprises:
forming one or more terms by expanding the acronym; and

including the one or more terms in the alternative search query.

18.  The method of Claim 14, wherein determining the predicted search query

comprises selecting the predicted search query from a set of historic search queries.
19.  The method of Claim 18, wherein determining the predicted search query is based
on a frequency with which ones of the historical search queries were submitted as search

queries.

20.  The method of Claim 18, wherein determining the predicted search query is based

on when ones of the historical search queries were submitted as search queries.
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