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RE-RANKING SEARCH RESULTS BASED ON
QUERY LOG

BACKGROUND

[0001] The Internet has provided users with a mechanism
for publishing and/or obtaining information regarding any
subject matter. For example, various web sites are dedicated
to posting text, images, and video relating to world, national,
and/or local news. Typically, the information available on
Web sites and servers can be accessed utilizing a Web
browser that executes on a computer. A user can launch a
Web browser and access a Web site by entering a Uniform
Resource Locator (URL) of the Web site into an address bar
of the Web browser and pressing the enter key on a keyboard
or clicking a button with a mouse. This scenario presumes
the user knows the URL of the Web-site that contains the
information relevant to the user’s needs. However, in many
instances, the user does not know the URL of the Web-site
and may not even know whether such a site exists. In such
cases, the user typically employs a search engine to locate a
site that provides the user desired information by sending to
the search engine a query the user believes is relevant for
finding the information.

[0002] Using a stored index of the World Wide Web the
search engine finds Web documents that match the user’s
query, ranks the documents based on measures of how good
the match is (such as term frequency, inverse document
frequency, and term proximity) in conjunction with mea-
sures of Web-site/document popularity, and returns the
ordered list to the user. The user can then select one of the
web documents returned by the search engine to review the
content therein.

[0003] Often, however, users have difficulty formulating a
query that would steer the search engine to return documents
relative to the user’s needs. In such cases, the search engine
will return a substantial number of sites that are unrelated to
the particular interests of the user. For example, if a user
searching for information related to biological viruses sub-
mits the keyword “virus” as a query to a Web search engine
the user may receive information relating to biological
viruses as well as computer viruses. The user can thereafter
scroll through a plurality of returned sites in an attempt to
determine if the sites are related to the interests of the user.
Scrolling through returned results can be extremely time-
consuming and frustrating to the user as general search
engines can return a substantial number of sites when
performing a search. The user can attempt to narrow the
search by adding words such as “biological” or “health” to
the query, but this action may discard very relevant sites that
simply do not contain the particular words added to the
query. Alternatively, the user may attempt structuring a
query, such as by using a combination of Boolean operators,
but it can be difficult to construct an appropriate Boolean
search that will result in a return of sites containing relevant
information.

[0004] Some search engines attempt to infer what a user is
searching for based upon the set of possible semantic senses
of keywords. For example, if a user entered the term “virus”
into the general search engine, the search engine can return
a plurality of sites together with suggestions for narrowing
the search. More particularly, the search engine could return
a plurality of suggestions, such as “do you want to search for
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a computer virus?” or “do you want to search for a biological
virus?” For many searches (especially for more detailed and
specific searches), this method requires selecting a continu-
ing hierarchy of suggested searches and the returned sites
may still lack relevant information. Furthermore, the user
may desire to locate a site that will not be encompassed by
the returned search suggestions.

[0005] Other search engines may attempt to match the
user’s search intents through a query expansion technique by
determining terms to be added to the query (such as syn-
onyms of the query terms) in order to construct new queries
to be sent to be processed by the search engine instead of or
in addition to the original query. However, query expansion
techniques have several disadvantages. For example, if the
original user query is dismissed or determined incorrectly by
search engine to be not relevant, the search results might not
include some information related to the user’s search intent.
Alternatively, the number of queries that the search engine
has to handle is vastly increased and mediation between the
various expansions is necessary.

[0006] Furthermore, users desire the ability to search for
information based on what they personally find relevant.
Some technologies permit users to input data to create a user
profile that is employed to provide more relevant search
results. However, users are often too busy to take the time to
provide lengthy information criteria in order to facilitate the
search process. They demand quick and efficient means to
return search results that best suit their own needs, thereby
increasing their satisfaction with their searches.

[0007] Thus, a difficulty of web searching includes
increasing the relevance of the results returned by a search
engine. User queries may have different degrees of ambi-
guity, from queries that are apparently unambiguous (e.g.,
“Safeco field zip code”) to queries that are extremely
ambiguous in the absence of other information about the
user’s intent (e.g., “cat”, which can refer to the domestic
animal, a wild animal, a singer, a construction company, or
can represent the acronym of tens of other concepts). Espe-
cially for highly ambiguous queries, for which a very large
number of web pages contain the queried terms, the absolute
relevance of web pages or web sites (such as page rank) may
not be indicative of how relevant those pages or sites are for
such queries.

[0008] To overcome the foregoing as well as other diffi-
culties, what is needed is a technique for re-ranking the top
search results returned by a search engine based on the
user’s real needs when querying a search engine rather than
their queries, which can be regarded as superficial forms of
their needs. What is also needed is a technique for allowing
a user to bias the search engine to increase and/or decrease
the diversity of the top results and/or increase and/or
decrease the number of results that address the informational
needs of the majority of users in conjunction with a query.

SUMMARY

[0009] The following presents a simplified summary of
one or more embodiments in order to provide a basic
understanding of some aspects of such embodiments. This
summary is not an extensive overview of the one or more
embodiments, and is intended to neither identify key or
critical elements of the embodiments nor delineate the scope
of such embodiments. Its sole purpose is to present some
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concepts of the described embodiments in a simplified form
as a prelude to the more detailed description that is presented
later.

[0010] In accordance with one or more embodiments and
corresponding disclosure thereof, various aspects are
described in connection with re-ranking the top search
results returned by a search engine through utilization of
query log information. Techniques are provided to leverage
information obtained implicitly from the users of a search
engine. Such information can be represented by the fre-
quency of various queries and the distribution of queries
submitted by users in a search session in which such users
queried for a particular concept, term, or series of terms or
concepts.

[0011] Provided are techniques that can re-rank the top
search results returned by a search engine through utilization
of query log information. The relevance of the search results
can be based on one or more queries received that are related
to a target query temporally and/or lexically. The diversity of
the search results can be increased and/or decreased based
on an iterative process that builds the search result set to be
output.

[0012] To the accomplishment of the foregoing and related
ends, one or more embodiments comprise the features
hereinafter fully described and particularly pointed out in the
claims. The following description and the annexed drawings
set forth in detail certain illustrative aspects and are indica-
tive of but a few of the various ways in which the principles
of the embodiments may be employed. Other advantages
and novel features will become apparent from the following
detailed description when considered in conjunction with the
drawings and the disclosed embodiments are intended to
include all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 illustrates a system for re-ranking search
results retrieved by a search engine based on query log
statistics.

[0014] FIG. 2 illustrates exemplary user behaviors in a
search space.

[0015] FIG. 3 illustrates a system for building a language
model and re-ranking search results for a target query.

[0016] FIG. 4 illustrates a system for obtaining vector
criteria for re-ranking search results.

[0017] FIG. 5 illustrates a system for determining absolute
frequencies of search terms for re-ranking a target query.

[0018] FIG. 6 illustrates a system for obtaining relative
frequencies of searched terms for application with a target
query ranking.

[0019] FIG. 7 illustrates a system for re-ranking query
results.

[0020] FIG. 8 illustrates a conceptual system for re-rank-
ing search results.

[0021] FIG. 9 illustrates a methodology for re-ranking
initial search results.

[0022] FIG. 10 illustrates a methodology for ascertaining
a relative frequency of search term(s).
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[0023] FIG. 11 illustrates a methodology for ascertaining
absolute frequency of search term(s).

[0024] FIG. 12 illustrates a methodology for applying a
user control(s) to re-rank search results

[0025] FIG. 13 illustrates a block diagram of a computer
operable to execute the disclosed embodiments.

[0026] FIG. 14 illustrates a schematic block diagram of an
exemplary computing environment operable to execute the
disclosed embodiments.

DETAILED DESCRIPTION

[0027] Various embodiments are now described with ref-
erence to the drawings, wherein like reference numerals are
used to refer to like elements throughout. In the following
description, for purposes of explanation, numerous specific
details are set forth in order to provide a thorough under-
standing of one or more aspects. It may be evident, however,
that the various embodiments may be practiced without
these specific details. In other instances, well-known struc-
tures and devices are shown in block diagram form in order
to facilitate describing these embodiments.

[0028] As used in this application, the terms “component,
”“module,” system,” and the like are intended to refer to a
computer-related entity, either hardware, a combination of
hardware and software, software, or software in execution.
For example, a component may be, but is not limited to
being, a process running on a processor, a processor, an
object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an applica-
tion running on a server and the server can be a component.
One or more components may reside within a process and/or
thread of execution and a component may be localized on
one computer and/or distributed between two or more com-
puters.

[0029] The word “exemplary” is used herein to mean
serving as an example, instance, or illustration. Any aspect
or design described herein as “exemplary” is not necessarily
to be construed as preferred or advantageous over other
aspects or designs.

[0030] Furthermore, the one or more embodiments may be
implemented as a method, apparatus, or article of manufac-
ture using standard programming and/or engineering tech-
niques to produce software, firmware, hardware, or any
combination thereof to control a computer to implement the
disclosed embodiments. The term “article of manufacture”
(or alternatively, “computer program product”) as used
herein is intended to encompass a computer program acces-
sible from any computer-readable device, carrier, or media.
For example, computer readable media can include but are
not limited to magnetic storage devices (e.g., hard disk,
floppy disk, magnetic strips . . . ), optical disks (e.g.,
compact disk (CD), digital versatile disk (DVD) . . .), smart
cards, and flash memory devices (e.g., card, stick). Addi-
tionally it should be appreciated that a carrier wave can be
employed to carry computer-readable electronic data such as
those used in transmitting and receiving electronic mail or in
accessing a network such as the Internet or a local area
network (LAN). Of course, those skilled in the art will
recognize many modifications may be made to this configu-
ration without departing from the scope or spirit of the
disclosed embodiments.
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[0031] As used herein, the term “inference” refers gener-
ally to the process of reasoning about or inferring states of
the system, environment, and/or user from a set of obser-
vations as captured through events and/or data. Inference
can be employed to identify a specific context or action, or
can generate a probability distribution over states, for
example. The inference can be probabilistic—that is, the
computation of a probability distribution over states of
interest based on a consideration of data and events. Infer-
ence can also refer to techniques employed for composing
higher-level events from a set of events and/or data. Such
inference results in the construction of new events or actions
from a set of observed events and/or stored event data,
whether or not the events are correlated in close temporal
proximity, and whether the events and data come from one
or several event and data sources. Various classification
schemes and/or systems (e.g., support vector machines,
neural networks, expert systems, Bayesian belief networks,
fuzzy logic, data fusion engines . . . ) can be employed in
connection with performing automatic and/or inferred action
in connection with the subject embodiments.

[0032] Various embodiments will be presented in terms of
systems that may include a number of components, modules,
and the like. It is to be understood and appreciated that the
various systems may include additional components, mod-
ules, etc. and/or may not include all of the components,
modules etc. discussed in connection with the figures. A
combination of these approaches may also be used. The
various embodiments disclosed herein can be performed on
electrical devices including devices that utilize touch screen
display technologies and/or mouse-and-keyboard type inter-
faces. Examples of such devices include computers (desktop
and mobile), smart phones, personal digital assistants
(PDAs), and other electronic devices both wired and wire-
less.

[0033] Referring initially to FIG. 1, illustrated is a system
100 for re-ranking search results retrieved by a search
engine based on query log statistics. System 100 includes a
query log component 102, a matching component 104, and
a ranking component 106. The query log component 102
receives, obtains, etc. a listing of search results based on a
query from a user and/or entity. For example, a user and/or
entity (e.g., the Internet, another system, a computer, . . . )
can input or enter a word, term, or stream of words or terms
into an interface component 108. A search engine 110 can
retrieve a number of results based on the input query and can
output such results to a search engine query log 112. The
interface component 108, search engine 110, and/or search
engine query log 112 can be components separate from
system 100 that input information into system 100, as
illustrated, or they can be components included in system
100. When a query is received by search engine 110, through
interface 108, for example, a larger set of search results for
the query than the set that should be presented to the user is
computed according to an internal relevance algorithm(s) of
the engine 110.

[0034] Query log component 102 can be configured to
compare properties of each initial search result returned by
search engine 110 (or search engine query log 112) in
response to the user’s query to a set of properties derived
from query log component 102 for that query. The query log
derived properties of the target query may be derived from
absolute frequencies of the queries in the query log and/or
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relative frequencies of queries submitted by users that
submitted the target query or related previous queries.

[0035] Query log component 102 can further be config-
ured to build a language model 114 for a target query. Such
language model can be built utilizing information stored in
or retrievable by query log component 102, such as infor-
mation stored in search engine query log 112, regarding the
target query and queries related to it either lexically or
temporally.

[0036] Matching component 104 can compare the lexical
properties of the search results for the target query and the
query language module 114 and can determine a match score
116. For example, for a query such as “dog”, system 100 can
retrieve the most frequent queries that contain the term dog
(e.g., dog breeds, dog name, dog pile, dog breeders, dog
pictures, dog training, dog health, dog beds, dog food, dog
kennels, dog photos, dog adoption, dogs for sale) and
associated counts or occurrence rate. Also retrieved can be
the queries that precede and/or follow “dog” most frequently
(e.g., cat, pet, pitbull, jack russell terrier, puppy, animals,
border collie, chihuahua, game) and their frequencies.

[0037] The language model 114 for the target query can be
compared with a language model for every search result and
a match score can be computed from the search results or a
subset of the search results. Ranking component 106 can be
configured to rank or re-rank the search results based on the
original ranking provided by search engine 110 or based on
the match score. The re-ranked search results can be output,
presented, displayed, communicated, etc. to a user, for
example.

[0038] FIG. 2 illustrates exemplary user behaviors in a
search space. Two rationales that can be considered when
utilizing the one or more disclosed embodiments are query
extensions and adjacent queries. Query extensions are the
terms that expand a shorter query into a larger query.
Adjacent queries are queries that precede or follow a query
in a user search session. Both of these rationales can provide
information regarding user’s search intent(s). If a user is not
satisfied with a current set of search results, the user may
refine or rewrite the query for the purpose of generalization,
specialization, or adding new information.

[0039] Two scenarios are illustrated at 202 (Scenario A)
and 204 (Scenario B). An initial query “g” is followed by a
sequence of actions that eventually lead to a relevant docu-
ment “z”. The circles of Scenario A 202 represent different
tiers in a ranked list. A user in this scenario keeps browsing
the result pages until finding a relevant document “z”. In
Scenario B 204, a user continuously reformulates the query
until reaching a relevant document “z”. The reformulations
of Scenario B 204 can be utilized by the one or more
embodiments disclosed herein to compute a match between
documents that contain the query words and the typical
intent(s) of users who have previously submitted the query
or a similar query.

[0040] For example; a user submits the query “hard disk
case” although a better or more accurate description (e.g.,
generally accepted and more frequently used on the web) is
“hard drive enclosure”. The results for such a query would
suffer because a search engine would rank the documents
based on their fit with the query terms, including term
frequency and proximity even though some of the retrieved
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pages may contain the more accurate terms (such as “drive”
and “enclosure”). A system the utilizes mutual information
based on query log statistics can identify “hard disk” as a
relevant prefix for the query and then generate the popular
extensions “drive”, “data recovery”, “repair”’, “utilities”,
“failure”, “problems”, “eraser”, “enclosure”, etc. From user
search sessions, the system can also retrieve co-occurring
queries, such as “portable hard disk”, “usb external hard
drive”, and “usb enclosures.” The words in these extensions
and queries can be used to re-rank the search results
retrieved for the initial query, under the assumption that such
additional information can help to better represent the typi-
cal user’s real search intent, in concordance with previous
findings.

[0041] FIG. 3 illustrates a system 300 for building a
language model and re-ranking search results for a target
query. An initial search result and associated rankings, if
any, is input or received by a query log component 302 that
can be configured to compare properties of the search result
received with properties of other queries that be either
lexically or temporally related. The properties or terms from
the related queries and their frequencies can be utilized by
a query log component 302 to create or construct a language
model 308. Query log component 302 can utilize a temporal
similarity measure and/or a lexical similarity measure of the
target query and the queries stored in a query log. In some
embodiments, query log component 302 can derive the
language model by utilizing the frequencies of queries in the
query log.

[0042] Language model 308 can be, for example, a vector
of terms, an associated probability distribution, and/or a
probability distribution over query terms extracted from
queries in the query log. In accordance with some embodi-
ments, the query terms can be extracted from a set of queries
that contain the target query as a substring, a set of queries
that have a large lexical overlap with the target query, a set
of queries with instances that precede the target query during
a user search session, and/or a set of queries with instances
that follow the target query in a user search session.

[0043] Matching component 304 can be configured to
compare a current query with language model(s) 308 for
every search result, which can be obtained by tokenizing a
snippet and creating a word vector, for example. A snippet
is a segment of a document or web page. Examples of a
snippet include contiguous text regarding a single topic, a
graph, a picture, a diagram, etc. A match score module 310
included in matching component 304 can be configured to
compute a match score or comparison between a current
query and other search results. Various similarity measures
can be utilized to calculate the match score. Web pages that
mention many of the frequent words utilized in queries when
a term is searched (such as “dog”) may cover many of the
related topics that a user may be interested in (e.g., adoption,
sale, breeds, puppy, . . . ). For example, a cosine similarity
and KL-divergence, can be utilized to compare the models
308 and compute the match score. However, it should be
understood that various algorithms, methods, and/or tech-
niques can be employed to ascertain the match score. The
match score information can be communicated to a ranking
component 306 that can be configured to re-rank the search
results received by query log component 302 and output
these results to a user and/or entity.
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[0044] For example purposes and not limitation, an algo-
rithm for extracting query context will be described. How-
ever, it should be understood that other algorithms, methods,
and/or techniques can be utilized to extract query context. In
the following algorithm, Q denotes the set of queries in a
search engine query log for a given time frame t. The
notation Q,,..(q) represents the set of queries that follow a
query q in a user session and Q... ) represents queries that
precede the query q in a user session. The query context of
query q consists of two types of queries: query extensions
Q.x(q@) and adjacent queries Q,4(q), defined as follows:

Qe =419 EC}
Qadj (q>;{qadj/qadjEQnext(q>Uprev(q)}

[0045] In the above example, the argument q can be
omitted whenever no ambiguity results by omitting the
argument ¢. Preprocessing can be performed on Q.,, and
Qmj to remove stop-words and duplicates, as well as basic
stemming.

[0046] FIG. 4 illustrates a system 400 for obtaining vector
criteria for re-ranking search results. System 400 includes a
query log component 402 that receives, obtains, seeks, etc.
an input that contains a search result from a search engine
and/or a search engine query log (not shown), similar to
search engine 110 illustrated in FIG. 1. The search engine
can retrieve a variety of results (e.g., Web pages, web sites)
that might be of interest to a user and/or entity that requested
a target search based on a word(s) or term(s) input or
received by search engine. System 400 also includes a
matching component 404 and a ranking component 406 that
interface with query log component 402 to present or display
a listing of search results in a ranking order that may be
different from the ranking order returned by search engine.

[0047] Query log component 402 can include a compila-
tion module 408 that can be configured to determine abso-
lute frequencies and a session module 410 that can be
configured to determine relative frequencies. Compilation
module 408 can obtain, accept, etc. information regarding a
search query input from all users of system 400 and deter-
mine an absolute frequency of search terms. Absolute fre-
quencies are queries related lexically and include the total
number of queries submitted by all users (from which
system 400 can obtain information) that include the target
query search term or that contain, as a subcomponent, a
target query search term. Compilation module 408 does not
capture information on a per-user session basis but rather
gathers information across the entire system 400 of users.
The information obtained should relate to a particular search
term or query. Compilation module 408 can obtain the initial
query as well as other words that appear in queries that
contain the initial query. For example, a target query search
term can be ‘“Urban Development” and a query that contains
a subset of the target query can be “Housing and Urban
Development” and/or “Urban Development Publications”
and the like. This information can be collected anony-
mously, maintaining user privacy. To mitigate concerns a
user might have regarding others viewing such user’s search
history, access to such information can be restricted. In some
embodiments, the user can have the opportunity to opt-in (or
opt-out) of such a feature, thus mitigating privacy concerns.

[0048] Session module 410 can obtain, accept, etc. infor-
mation regarding a search query input during a user session
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that are related temporally and determine a relative fre-
quency of the queries. Relative frequencies are queries
related temporally and include queries submitted during a
user session and may or may not be related lexically. The
information regarding a current, previous, and/or next query
can be associated with each other and utilized to determine
a ranking or re-ranking of a returned search result. A similar
association of queries can be applied to an entire user
session. This information can be collected anonymously,
maintaining user privacy. Information from a number of user
sessions can be collected and analyzed to determine a
frequency of related queries. Sometimes a next or a previous
query is related to the current query and sometimes it is not
related. When the queries are related, there is a high fre-
quency count when information across all user sessions is
compiled and analyzed.

[0049] For example, a query can be for “Niagara Falls”
and a next query can be for “National Wildlife Refuge” and
a next query is for “Bosque del Apache” and the next query
is for “New Mexico” and a next query can be for “Rock and
Roll Hall of Fame”. Since it is not clear whether these
queries are related, system 400 can associate or relate a
current, a previous, and a next query. Utilizing information
received from a large spectrum of users can give a high
frequency to those queries that are related. In this example,
there may be a very low percentage of users that search first
for “New Mexico” and then for “Rock and Roll Hall of
Fame.” However, the percentage of users that search for
“National Wildlife Refuge” and then for “New Mexico”
might have a much higher percentage. Thus, system 400 can
infer, based on relative frequencies that a user who queries
for “New Mexico” would prefer search results relating to
“National Wildlife Refuge” rather than “Rock and Roll Hall
of Fame”. Thus, session module 410 can re-rank a search
result based on the frequency information relating to “New
Mexico”, as described in the above example. If not related,
the frequency should be very low, and thus ignored or given
a lower percentage ranking when system 400 re-ranks the
search results according to each result’s relevance to the
target query as determined by system 400. However, if the
frequency is high, indicating the queries are related, system
400 will utilize such queries and give such search results a
higher percentage when re-ranking an initial query.

[0050] FIG. 5 illustrates a system 500 for determining
absolute frequencies of search terms for re-ranking a target
query. An input that includes a listing of search results
ranked by a search engine, based upon a user and/or entity
request, can be received by a query log component 502 that
can be configured to analyze one or more properties of the
search results and generate a language model. The properties
may be obtained by processing a URL, page title(s), page
content (body, text), snippets of the results of a document
query pair, etc. Generally, a web page/document has one
URL, one title, and one body, however, some may contain
more than one. Snippets can be search-engine dependent or
query dependent. For example, lexical properties of web
search result snippets can be utilized to analyze the search
results, however, the disclosed techniques can be applied to
other settings.

[0051] A matching component 504 that interfaces with
query log component 502 and a ranking component 506 can
be configured to compare the language model for every
search result and compute a match score. Matching compo-
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nent can utilize the language module to assign a matching
score to a search result based on how the search result
matches a title of a document returned as a search result, a
text of the document, a URL, and/or a snippet generated by
the search engine.

[0052] Ranking component 506 can be configured to
review the search results provided to the query log compo-
nent 502 and re-rank those results based on the original
ranking provided by the search engine and the match score
provided by matching component 504. These re-ranked
search results can be output to the user and/or entity that
initiated the query.

[0053] By way of example and not limitation, a user
and/or entity can initiate a query or search through various
types of user interfaces. For example, a user interface can
provide a graphical user interface (GUI), a command line
interface, and the like. For example, a GUI can be rendered
that provides a user with a region or means to load, import,
read, etc. the search term(s), word(s), phrases(s), etc., and
can include a region to present the results of such. These
regions can comprise known text and/or graphic regions
comprising dialogue boxes, static controls, drop-down-
menus, list boxes, pop-up menus, as edit controls, combo
boxes, radio buttons, check boxes, push buttons, and graphic
boxes. In addition, utilities to facilitate the presentation such
as vertical and/or horizontal scroll bars for navigation and
toolbar buttons to determine whether a region will be
viewable can be employed. For example, the user can
interact with the interface by entering the information into
an edit control.

[0054] The user can also interact with the regions to select
and provide information through various devices such as a
mouse, a roller ball, a keypad, a keyboard, a pen and/or
voice activation, for example. Typically, a mechanism such
as a push button or the enter key on the keyboard can be
employed subsequent entering the information in order to
initiate the search. However, it is to be appreciated that the
invention is not so limited. For example, merely highlighting
a check box can initiate information conveyance. In another
example, a command line interface can be employed. For
example, the command line interface can prompt (e.g.,
through a text message on a display and an audio tone) the
user for information by providing a text message. The user
can then provide suitable information, such as alphanumeric
input corresponding to an option provided in the interface
prompt or an answer to a question posed in the prompt. It is
to be appreciated that the command line interface can be
employed in connection with a GUI and/or API. In addition,
the command line interface can be employed in connection
with hardware (e.g., video cards) and/or displays (e.g., black
and white, and EGA) with limited graphic support, and/or
low bandwidth communication channels.

[0055] Query log component 502 can be configured to
obtain and analyze at least two sources or vectors of infor-
mation. The first source of information is data obtained from
all users by a compilation module 508. The information
obtained and analyzed by compilation module 508 can be
related lexically, wherein a query term or a query including
a subset of the query term is utilized. A second source of
information is data obtained by a session module 510 during
at least one user session. The information analyzed by
session module 510 can be related temporally during the
same user session.
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[0056] In order to obtain and analyze lexically related
queries, compilation module can include a collector com-
ponent 512, a word distribution component 514, and a
frequency component 516. Collector component 512 can be
configured to collect, request, obtain, receive, etc. a number
of queries from a broad spectrum of users. The broad
spectrum of users can include users that utilize a particular
search engine(s) or it can be based on other criteria. The
information obtained by collector component 512 does not
have to be related temporally. Instead, collector component
512 can obtain and categorize the queries based on a
word(s), term(s), phrase(s), and the like. A query that
includes a particular word, term, and/or phrase as a subset or
subcomponent of a query can be categorized, associated,
and/or related to each other.

[0057] Word distribution component 514 can be config-
ured to analyze the queries and analyze, record, etc. the other
words that appear in queries that contain the initial query and
obtain a raw count. A word distribution is performed to
determine which word(s), if any, appears the largest number
of times with the initial query. For example, a query for the
term “car stereo” may be contained a high percentage of the
time in the larger query for “car stereo accessories”. The
term “car stereo” might be contained in various percentage
amounts in the larger queries “car stereo speaker” and/or
“car stereo installation”. The frequency component 516
determines the frequency of the words that appear in the
query with the initial term(s). The queries with the highest
frequencies are utilized to re-rank the original search results.
It should be understood that there can be a long tail of
queries that contain the initial term(s), however, the percent-
age of such words appearing together is small and, thus,
system 500 might not consider or take into account these
words, terms, phrases, etc. when re-ranking the search
results.

[0058] FIG. 6 illustrates a system 600 for obtaining rela-
tive frequencies of searched terms for application with a
target query ranking. System 600 is similar to the systems
shown and described with reference to the above figures.
Included in system 600 is a query log component 602 that
receives an input, which can be search results and related
relevance ranking (if any). Query log component 602
includes a compilation module 608 that obtains and/or
analyzes queries that are related lexically and a session
module 610 that obtains and/or analyzes queries that are
related temporally.

[0059] Session module 610 can include a query compiler
component 612, an aggregation component 614, and an
occurrence rate component 616. Query compiler component
612 can be configured to obtain information regarding
queries input by a user during a user session. The queries
input can be related temporally whereby queries that are
input after (or before) each other are related. In some
embodiments, all or a subset of all queries entered during a
user session are associated or considered related temporally.
For example, a user may initiate a session and enter queries
that are ever expanding on one main theme or desired
search. Therefore, all the queries during the session can be
related. In accordance with some embodiments, the user can
narrow down or drill into a main theme or search rather than
expanding it. In such a manner, the user can obtain infor-
mation more focused or tailored to the user’s interests. Thus,
a user can narrow (or broaden) a search and if the user then
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desires, the search can be broadened (or narrowed). The user
can alternate between narrow and broad search results until
the user obtains the desired information.

[0060] Aggregation component 614 can be configured to
aggregate each individual user session and temporally
related queries and compile that session result with all other
user session results. Thus, each user session is analyzed
individually and then aggregated with each of the other
individually analyzed user sessions. An occurrence rate
component 616 can be configured to ascertain the occur-
rence rate of temporally related queries across all user
sessions.

[0061] For example, there may be a high occurrence rate
during user sessions that a query such as “civil liberty” is
temporally related (previous query, next query) to a query
such as “promoting human rights”. In such a situation, an
aggregation of all user sessions can result in a an output to
a matching component 604 that a user searching for “civil
liberty” might also be interested in “promoting human
rights”. The ranking component 606 can take this informa-
tion into account when the search results are re-ranked and
output to the user and/or entity.

[0062] FIG. 7 illustrates a system 700 for re-ranking query
results. System 700 is similar to the systems shown and
described in the above figures. An input is received at a
query log component 702. Such input can be an initial search
result and ranking as determined by a search engine. The
query log component 702 can derive properties of the search
result. Such properties of the search results can be obtained,
for example, by processing the URL, page titles, page
content, snippets of the results, etc. The derived properties of
a target query may be derived from absolute frequencies of
the queries in the query log and relative frequencies of
queries submitted by users that submitted the target query or
related queries previously received.

[0063] The properties or terms from the target query
and/or related queries can be utilized by matching compo-
nent 704 to create a language model 708. This language
module 708 can be compared to a language model for every
search result and a match score 710 can be calculated. This
match score 710 can indicate the probability that two or
more search results are related. The match score 710 can be
communicated to or obtained by a ranking component 706
that can be configured to re-rank the initial search results
input to query log component 702.

[0064] Ranking component 706 can include a normaliza-
tion module 712, a filter module 714, and/or a control
module 716, which can be optional modules. It should be
understood that system 700 can include none of these
modules or one or more module. Normalization module 712
and/or filter module 714 can be configured to discard
frequent queries with low numbers of mutual information
with the target query. An example is a term such as “aol”.
Normalization module 712 and/or filter module 714 can be
utilized in such a manner to obtain a cleaner list of related
queries than might otherwise be provided.

[0065] An optional control module or component 716 can
be utilized to provide a user and/or entity a technique for
personalizing, controlling, and/or apply a selective modifi-
cation to at least one of the system component in order to
change the ranking of the search results. The selectable
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modification can be to increase and/or decrease a diversity
of top re-ranked search results. According to some embodi-
ments, a slider can be utilized to provide input to a search
engine. Such input can be for the search engine to obtain
results that are relevant for most users in terms of the search
query term(s) or that the user wants only the final search
results. Depending on the position of the slider, the re-
ranking can take into account more or less of the similarity
of a document to a vector, such as a word being analyzed. It
should be understood that other techniques and/or devices
can be utilized for increasing and/or decreasing the diversity
of a re-ranked search result.

[0066] For example purposes and not limitation, an algo-
rithm for re-ranking search results will be described. How-
ever, it should be understood that other algorithms, methods,
or techniques can be utilized to re-rank the search results. In
the following algorithm, q denotes the initial query issued by
a user and/or entity and D denotes a set of candidate
documents for ranking. Generally, D contains the top-ranked
n documents by a search engine for the initial query. A
ranking score is assigned for each document d in D based on
its lexical overlap with a set of most popular query exten-
sions and adjacent queries to q, which will be described in
the formula below. The numerator of this formula has two
parts, corresponding to query extensions and adjacent que-
ries, respectively. The term frequency-inverse document
frequency (tf-idf) scores can be assigned to each query-
document pair. The scores are then weighted by the natural
logarithm of the normalized query log frequency in order to
account for the difference popularity of queries. The two
parts are weighted by the dampen factor, and then summed
and divided by the initial rank of the document. This latter
step can be performed to bias the re-ranking towards the
initial ranking calculated by the search engine.

[0067] In the following equation Q,,, and Q,4; denote the
sets of extensions and adjacent queries to g, respectively. A
dampen factor leveraging the contribution of each type of
query context is represented by y&O0 . . . 1]. The frequency
of query q; appearing in document d is denoted as tf(q;, d).
deD,,, if tf(q,,, d)>0. The frequency of query q; appearing
in Q 1s denoted as qf(q;). R(d) denotes the initial rank of d.

1Qext!

Z if (G d)-1n 2] .mM
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[0068] Inputs into to the algorithm include the initial query
q, query log Q, options op, ¢, n, and u, and ranked document
set D={d,, . . ., d.} retrieved for q, where c'=c. It should
be noted that D can consist of search-engine-generated
snippets and, according to some embodiments, can use the
full-text of Web pages. An output includes a re-ranked
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document set (dyyyy, - - - dygery), Where @ is a permutation of
1, ..., c". Another output can be expressed as:

Construct Qey (q) and Q,q; (q) from Q, given q and op
foreach document d € D

Sy < RS(d,q)
ifu>0

fori < 1toud; € D

Sq = max({Sqh+1

endif
Sort (descending) the documents d in D using Sy
return (A yse s dier)

[0069] Intheabove, op specifies whether Q,,, and Q,; are
utilized to construct the query context, as well as |Q,,,| and
|Q.q5ls ¢ specifies how many document candidates to con-
sider and n specifies the output ranking range, therefore
n=|D|=c. Whether to retain the top u ranked result(s) is
specified by u; if u is larger than zero, only the top n-u results
are re-ranked.

[0070] According to some embodiments, duplicate web-
sites can be removed by the algorithm. Thus, if two or more
websites with the same top level URL are found in D, only
the one with the highest rank might be retained. All other
duplicates can be removed.

[0071] FIG. 8 illustrates a conceptual system 800 for
re-ranking search results. A user and/or entity 802 can input
a query for intended search results. The query can be
communicated to a search engine 804 that receives the query
806. The received query can also be communicated to a
component that builds a query-specific language module
808. A web index 810 included in search engine 804 that can
receive, request, etc. information or data from the Internet
812. Web index 810 can determine a larger set of search
results for the query than the set that should be presented to
the user 802 according to an internal relevance algorithm(s)
of the search engine 804. The search result(s) 814 are
obtained and communicated to a component configured to
re-rank the search result(s) 816 and that utilizes the search
result(s) and information from the component that builds a
query specific language model 808. Information that was
previously input by search engine user(s) 818 are commu-
nicated or obtained by a query log(s) 820. The query log(s)
820 can evaluate parameters of the search terms and their
relevance to the query input by the user and/or entity 802.

[0072] The component that re-ranks the search results 816
can receive optional user settings for result diversity. These
optional settings can provide the user and/or entity 802 an
opportunity to modify or personalize the re-ranked search
results. The re-rank search result(s) 816 can be presented to
user and/or entity 802 through a plurality of display devices.

[0073] A technique for personalizing the re-ranked search
results can be to analyze prior searches entered by the user
who entered the target query. For example, the user can enter
the search term “dog”. Based on query log information, it
may be determined that “dog” and “cat” are related because
they occur many times in sessions, for example. Then, by
reviewing the user’s history it is determined that dog appears
with the word “allergy”. Therefore, an inference can be
made that the user would like a result with the words “cat
allergy” ranked higher than other results, such as “cat food”.
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The information relating the user session and/or history can
be retained on a user machine and/or remote from the user
machine. Retaining the information on the user machine can
mitigate privacy concerns that a user might have regarding
the accessibility of such user’s searches. If the information
is retained remote from the user machine, appropriate safe-
guards should be in place to maintain the information in a
confidential manner such that undesired distribution or
access is mitigated.

[0074] In view of the exemplary systems shown and
described above, methodologies, which may be imple-
mented in accordance with one or more aspects of the
various embodiments, will be better appreciated with refer-
ence to the diagram of FIGS. 9-12. While, for purposes of
simplicity of explanation, the methodologies are shown and
described as a series of acts (or function blocks), it is to be
understood and appreciated that the methodologies are not
limited by the order of acts, as some acts may, in accordance
with these methodologies, occur in different orders and/or
concurrently with other acts from that shown and described
herein. Moreover, not all illustrated acts may be required to
implement a methodology in accordance with one or more
aspects of the disclosed embodiments. It is to be appreciated
that the various acts may be implemented by software,
hardware, a combination thereof or any other suitable means
(e.g. device, system, process, component) for carrying out
the functionality associated with the acts. It is also to be
appreciated that the acts are merely to illustrate certain
aspects presented herein in a simplified form and that these
aspects may be illustrated by a lesser and/or greater number
of acts. Moreover, not all illustrated acts may be required to
implement the following methodologies. Those skilled in
the art will understand and appreciate that a methodology
could alternatively be represented as a series of interrelated
states or events, such as in a state diagram.

[0075] FIG.9 illustrates a methodology 900 for re-ranking
initial search results. Methodology 900 can enable a search
engine to present more relevant results according to needs
with regard to the user. At 902, initial set of search results are
obtained based on a query received that includes a term or
series of terms. This query can be received from, for
example, a user and/or entity (e.g., the Internet, another
system, a computer, . . . ). The query can be unambiguous
and describe the intended search result in specific detail or
the query can be ambiguous and, to provide the intended
search result, more information is needed.

[0076] Since the search results obtained at 902 might not
be relevant to the results actually desired, depending on the
ambiguity of the entered search term(s), a query log is
employed to analyze and re-rank the results, at 904. This
process can improve the relevance of the search results and
can increase and/or decrease the diversity of the search
results presented. The query log captures properties of
previous queries from one or more user. These properties
can be utilized to derive properties of the target query from
absolute frequencies of the queries received by query log
and/or from relative frequencies of queries submitted by the
user and/or entity that submitted the target query or related
queries previously (e.g., same session, different session).
Such properties can be derived from logged statistics for
queries that contain the target query as a prefix and queries
submitted by user(s) immediately before and/or after sub-
mitting the target query. Thus, the results obtained, at 902,
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can contain a larger set of search results for the query than
the set that will be presented.

[0077] A language module is built, at 906, for the target
query and can be based on temporally related queries and/or
lexically related queries. The language model can be built
on, for example, information stored in or accessible by the
query log that is relevant to the target query and queries
related to the target query lexically and/or temporally. The
language model can be a vector of terms and associated
probability distribution, for example. A match score can be
ascertained with the language model utilizing various simi-
larity measures. At 908, the search results obtained at 902
are re-ranked based on the original ranking provided by a
search engine, for example, and the match score.

[0078] According to some embodiments, diversity can be
taken into account in the set of results returned. This may be
useful for highly ambiguous queries such as a query for
“cat” that can refer to difference senses of the word (e.g.,
7, “cat equip-

LLRTS

“cat breeds”, “cat in the hat”, “cat stevens”,
ment”, “cat furniture”, “cat scan”). Thus, an interactive
process can be employed to build the search result set to be
shown to the user. For example, a highly diverse set of
search results for the query “cat” can contain results about
many of the different senses of the word. A less diverse set
can contain results that cover topics consistent with the most
frequent sense(s) of the word.

[0079] Such diversity can be accomplished by employing
an iterative process or re-ranking scheme to build the search
result set to be output or displayed to a user. In each iteration,
one search result can be added to that set or re-ranked list in
each iteration based on its similarity with the query language
model associated with that iteration, which can then be
modified by discounting the terms that matched the search
result selected.

[0080] The diversity of the results can be controlled by
utilizing various discounting schemes (e.g., aggressive,
moderate, zero-discount). The discounting scheme can be
applied to the query language model to decrease the simi-
larity of the query language model to the selected search
result. For example, a user’s preference can be received as
input for the diversity of topics covered by the search results
and such preference can be utilized to choose at least one of
a set of pre-defined discounting schemes. For example, a
highly diverse set of search results for the query “cat” might
contain results about a variety of different senses of cat. A
less diverse set might contain results that cover topics
consistent with the most frequent sense(s) of the word.

[0081] FIG. 10 illustrates a methodology 1000 for ascer-
taining a relative frequency of search term(s) based on
temporally related queries. At 1002, a user session is
detected. During the detected session, at least one query for
a term or string of terms is received at 1004. This query can
be specific or ambiguous. At 1006, the query term(s) are
maintained by a query log, for example. Subsequent query
term(s) are received, at 1008. The subsequent query term(s)
can be related to the previous term(s) or completely unre-
lated. The subsequent query term(s) can be maintained, at
1006. It is to be understood that this act can be recursive
such that any number of query term(s) can be received.

[0082] The query term(s) of a previous, current, and/or
next query are associated, at 1010. One or more query
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term(s) from other sessions are obtained, at 1012. These one
or more query term(s) can be received from previous users
(either different or the same as the current user) that utilized
a common search engine, for example. A frequency of
related or associated search term(s) is ascertained, at 1014.
The frequency of term(s) can be utilized to re-rank the
search results and to present the re-ranked search terms to
the user.

[0083] FIG. 11 illustrates a methodology 1100 for ascer-
taining absolute frequency of search term(s) based on lexi-
cally related queries. At 1102, an initial query is received.
This initial query can be the result of a user and/or entity
entering a search term or stream of terms. A search engine
can conduct a search based on the search term(s) and
retrieve, for example, the top one hundred results that the
user might be interest in receiving. Another query that
includes a subset of the initial query is obtained, at 1104.
This second query can be a result of the same user or another
user requesting a search result based on input term(s) or
word(s). For example, queries from all users can be obtained
(anonymously) and compiled with other queries that contain
the same or similar search words or terms. For example, an
initial query can be for the term “dog” and a next query can
be for the words “dog kennel” and a subsequent query for
the words “dog breeds.” These queries do not have to be in
close temporal proximity and do not have to be submitted by
the same user. The queries can be related based on the word
“dog” whereby the second and subsequent query contains a
subset of the initial query “dog”.

[0084] At 1106, a word distribution is ascertained to
determine the commonality of an initial query with related
queries. A frequency of the word distribution is determined,
at 1108. The frequency is utilized to re-rank search results
and to present such re-ranked search results to a user from
which the initial query was received.

[0085] FIG. 12 illustrates a methodology 1200 for apply-
ing a user control(s) to re-rank search results. A user can
input search term(s) to retrieve relevant documents, web
sites, and the like. The input search terms can result in
returned results that can be based on a query during a user
session (temporally) or an aggregation of all user queries
submitted without regard to the particular session (lexi-
cally). The search results are received, at 1202. A query log
is applied to the received search results though a query log
analysis, at 1204. The query log can be derived from
absolute frequencies of the queries in the query log and/or
relative frequencies of queries submitted by users that
submitted the target query or related queries previously. For
example, properties can be derived from logged statistics for
queries that contain the target query as a prefix and queries
submitted by users before and/or after they submitted the

target query.

[0086] At a similar time, a language model is built, at
1206, for the target query by utilizing information stored or
retrievable by the query log concerning the target query and
queries related to it lexically and/or temporally. A user
control selection is received, at 1208. The user control
selection can allow the user to personalize or control the
resulting re-ranking of the search results (e.g., similarity
with other queries). The user control selection can also be
utilized to increase or decrease the diversity of the re-ranked
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search result. The user control selection is applied and at
1210, a re-ranking is performed and the results are output to
the user.

[0087] Referring now to FIG. 13, there is illustrated a
block diagram of a computer operable to execute the dis-
closed architecture. In order to provide additional context for
various aspects disclosed herein, FIG. 13 and the following
discussion are intended to provide a brief, general descrip-
tion of a suitable computing environment 1300 in which the
various aspects can be implemented. While the one or more
embodiments have been described above in the general
context of computer-executable instructions that may run on
one or more computers, those skilled in the art will recog-
nize that the various embodiments also can be implemented
in combination with other program modules and/or as a
combination of hardware and software.

[0088] Generally, program modules include routines, pro-
grams, components, data structures, etc., that perform par-
ticular tasks or implement particular abstract data types.
Moreover, those skilled in the art will appreciate that the
inventive methods can be practiced with other computer
system configurations, including single-processor or multi-
processor computer systems, minicomputers, mainframe
computers, as well as personal computers, hand-held com-
puting devices, microprocessor-based or programmable con-
sumer electronics, and the like, each of which can be
operatively coupled to one or more associated devices.

[0089] The illustrated aspects may also be practiced in
distributed computing environments where certain tasks are
performed by remote processing devices that are linked
through a communications network. In a distributed com-
puting environment, program modules can be located in
both local and remote memory storage devices.

[0090] A computer typically includes a variety of com-
puter-readable media. Computer-readable media can be any
available media that can be accessed by the computer and
includes both volatile and nonvolatile media, removable and
non-removable media. By way of example, and not limita-
tion, computer-readable media can comprise computer stor-
age media and communication media. Computer storage
media includes both volatile and nonvolatile, removable and
non-removable media implemented in any method or tech-
nology for storage of information such as computer-readable
instructions, data structures, program modules or other data.
Computer storage media includes, but is not limited to,
RAM, ROM, EEPROMV, flash memory or other memory
technology, CD-ROM, digital video disk (DVD) or other
optical disk storage, magnetic cassettes, magnetic tape,
magnetic disk storage or other magnetic storage devices, or
any other medium which can be used to store the desired
information and which can be accessed by the computer.

[0091] Communication media typically embodies com-
puter-readable instructions, data structures, program mod-
ules or other data in a modulated data signal such as a carrier
wave or other transport mechanism, and includes any infor-
mation delivery media. The term “modulated data signal”
means a signal that has one or more of its characteristics set
or changed in such a manner as to encode information in the
signal. By way of example, and not limitation, communi-
cation media includes wired media such as a wired network
or direct-wired connection, and wireless media such as
acoustic, RF, infrared and other wireless media. Combina-
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tions of the any of the above should also be included within
the scope of computer-readable media.

[0092] With reference again to FIG. 13, the exemplary
environment 1200 for implementing various aspects
includes a computer 1302, the computer 1302 including a
processing unit 1304, a system memory 1306 and a system
bus 1308. The system bus 1308 couples system components
including, but not limited to, the system memory 1306 to the
processing unit 1304. The processing unit 1304 can be any
of various commercially available processors. Dual micro-
processors and other multi-processor architectures may also
be employed as the processing unit 1304.

[0093] The system bus 1308 can be any of several types of
bus structure that may further interconnect to a memory bus
(with or without a memory controller), a peripheral bus, and
a local bus using any of a variety of commercially available
bus architectures. The system memory 1306 includes read-
only memory (ROM) 1310 and random access memory
(RAM) 1312. A basic input/output system (BIOS) is stored
in a non-volatile memory 1310 such as ROM, EPROM,
EEPROM, which BIOS contains the basic routines that help
to transfer information between elements within the com-
puter 1302, such as during start-up. The RAM 1312 can also
include a high-speed RAM such as static RAM for caching
data.

[0094] The computer 1302 further includes an internal
hard disk drive (HDD) 1314 (e.g., EIDE, SATA), which
internal hard disk drive 1314 may also be configured for
external use in a suitable chassis (not shown), a magnetic
floppy disk drive (FDD) 1316, (e.g., to read from or write to
a removable diskette 1318) and an optical disk drive 1320,
(e.g., reading a CD-ROM disk 1322 or, to read from or write
to other high capacity optical media such as the DVD). The
hard disk drive 1314, magnetic disk drive 1316 and optical
disk drive 1220 can be connected to the system bus 1308 by
a hard disk drive interface 1324, a magnetic disk drive
interface 1326 and an optical drive interface 1328, respec-
tively. The interface 1324 for external drive implementations
includes at least one or both of Universal Serial Bus (USB)
and IEEE 1294 interface technologies. Other external drive
connection technologies are within contemplation of the one
or more embodiments.

[0095] The drives and their associated computer-readable
media provide nonvolatile storage of data, data structures,
computer-executable instructions, and so forth. For the
computer 1302, the drives and media accommodate the
storage of any data in a suitable digital format. Although the
description of computer-readable media above refers to a
HDD, a removable magnetic diskette, and a removable
optical media such as a CD or DVD, it should be appreciated
by those skilled in the art that other types of media which are
readable by a computer, such as zip drives, magnetic cas-
settes, flash memory cards, cartridges, and the like, may also
be used in the exemplary operating environment, and fur-
ther, that any such media may contain computer-executable
instructions for performing the methods disclosed herein.

[0096] A number of program modules can be stored in the
drives and RAM 1312, including an operating system 1330,
one or more application programs 1332, other program
modules 1334 and program data 1336. All or portions of the
operating system, applications, modules, and/or data can
also be cached in the RAM 1312. It is appreciated that the
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various embodiments can be implemented with various
commercially available operating systems or combinations
of operating systems.

[0097] A user can enter commands and information into
the computer 1302 through one or more wired/wireless input
devices, e.g., a keyboard 1338 and a pointing device, such
as a mouse 1340. Other input devices (not shown) may
include a microphone, an IR remote control, a joystick, a
game pad, a stylus pen, touch screen, or the like. These and
other input devices are often connected to the processing
unit 1304 through an input device interface 1342 that is
coupled to the system bus 1308, but can be connected by
other interfaces, such as a parallel port, an IEEE 1394 serial
port, a game port, a USB port, an IR interface, etc.

[0098] A monitor 1344 or other type of display device is
also connected to the system bus 1308 through an interface,
such as a video adapter 1346. In addition to the monitor
1344, a computer typically includes other peripheral output
devices (not shown), such as speakers, printers, etc.

[0099] The computer 1302 may operate in a networked
environment using logical connections through wired and/or
wireless communications to one or more remote computers,
such as a remote computer(s) 1348. The remote computer(s)
1348 can be a workstation, a server computer, a router, a
personal computer, portable computer, microprocessor-
based entertainment appliance, a peer device or other com-
mon network node, and typically includes many or all of the
elements described relative to the computer 1302, although,
for purposes of brevity, only a memory/storage device 1350
is illustrated. The logical connections depicted include
wired/wireless connectivity to a local area network (LAN)
1352 and/or larger networks, e.g., a wide area network
(WAN) 1354. Such LAN and WAN networking environ-
ments are commonplace in offices and companies, and
facilitate enterprise-wide computer networks, such as intra-
nets, all of which may connect to a global communications
network, e.g., the Internet.

[0100] When used in a LAN networking environment, the
computer 1202 is connected to the local network 1352
through a wired and/or wireless communication network
interface or adapter 1356. The adaptor 1356 may facilitate
wired or wireless communication to the LAN 1352, which
may also include a wireless access point disposed thereon
for communicating with the wireless adaptor 1356.

[0101] When used in a WAN networking environment, the
computer 1302 can include a modem 1358, or is connected
to a communications server on the WAN 1354, or has other
means for establishing communications over the WAN
1354, such as by way of the Internet. The modem 1358,
which can be internal or external and a wired or wireless
device, is connected to the system bus 1308 through the
serial port interface 1342. In a networked environment,
program modules depicted relative to the computer 1302, or
portions thereof, can be stored in the remote memory/
storage device 1350. It will be appreciated that the network
connections shown are exemplary and other means of estab-
lishing a communications link between the computers can be
used.

[0102] The computer 1302 is operable to communicate
with any wireless devices or entities operatively disposed in
wireless communication, e.g., a printer, scanner, desktop
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and/or portable computer, portable data assistant, commu-
nications satellite, any piece of equipment or location asso-
ciated with a wirelessly detectable tag (e.g., a kiosk, news
stand, restroom), and telephone. This includes at least Wi-Fi
and Bluetooth™ wireless technologies. Thus, the commu-
nication can be a predefined structure as with a conventional
network or simply an ad hoc communication between at
least two devices.

[0103] Wi-Fi, or Wireless Fidelity, allows connection to
the Internet from a couch at home, a bed in a hotel room, or
a conference room at work, without wires. Wi-Fi is a
wireless technology similar to that used in a cell phone that
enables such devices, e.g., computers, to send and receive
data indoors and out; anywhere within the range of a base
station. Wi-Fi networks use radio technologies called IEEE
802.11 (a, b, g, etc.) to provide secure, reliable, fast wireless
connectivity. A Wi-Fi network can be used to connect
computers to each other, to the Internet, and to wired
networks (which use IEEE 802.3 or Ethernet). Wi-Fi net-
works operate in the unlicensed 2.4 and 5 GHz radio bands,
atan 11 Mbps (802.11a) or 54 Mbps (802.11b) data rate, for
example, or with products that contain both bands (dual
band), so the networks can provide real-world performance
similar to the basic 10BaseT wired Ethernet networks used
in many offices.

[0104] Referring now to FIG. 14, there is illustrated a
schematic block diagram of an exemplary computing envi-
ronment 1400 in accordance with the various embodiments.
The system 1400 includes one or more client(s) 1402. The
client(s) 1402 can be hardware and/or software (e.g.,
threads, processes, computing devices). The client(s) 1402
can house cookie(s) and/or associated contextual informa-
tion by employing the various embodiments, for example.

[0105] The system 1400 also includes one or more serv-
er(s) 1404. The server(s) 1404 can also be hardware and/or
software (e.g., threads, processes, computing devices). The
servers 1404 can house threads to perform transformations
by employing the various embodiments, for example. One
possible communication between a client 1402 and a server
1404 can be in the form of a data packet adapted to be
transmitted between two or more computer processes. The
data packet may include a cookie and/or associated contex-
tual information, for example. The system 1400 includes a
communication framework 1406 (e.g., a global communi-
cation network such as the Internet) that can be employed to
facilitate communications between the client(s) 1402 and the
server(s) 1404.

[0106] Communications can be facilitated through a wired
(including optical fiber) and/or wireless technology. The
client(s) 1402 are operatively connected to one or more
client data store(s) 1408 that can be employed to store
information local to the client(s) 1402 (e.g., cookie(s) and/or
associated contextual information). Similarly, the server(s)
1404 are operatively connected to one or more server data
store(s) 1410 that can be employed to store information local
to the servers 1404.

[0107] What has been described above includes examples
of the various embodiments. It is, of course, not possible to
describe every conceivable combination of components or
methodologies for purposes of describing the various
embodiments, but one of ordinary skill in the art may
recognize that many further combinations and permutations
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are possible. Accordingly, the subject specification intended
to embrace all such alterations, modifications, and variations
that fall within the spirit and scope of the appended claims.

[0108] In particular and in regard to the various functions
performed by the above described components, devices,
circuits, systems and the like, the terms (including a refer-
ence to a “means”) used to describe such components are
intended to correspond, unless otherwise indicated, to any
component which performs the specified function of the
described component (e.g., a functional equivalent), even
though not structurally equivalent to the disclosed structure,
which performs the function in the herein illustrated exem-
plary aspects. In this regard, it will also be recognized that
the various aspects include a system as well as a computer-
readable medium having computer-executable instructions
for performing the acts and/or events of the various methods.

[0109] In addition, while a particular feature may have
been disclosed with respect to only one of several imple-
mentations, such feature may be combined with one or more
other features of the other implementations as may be
desired and advantageous for any given or particular appli-
cation. Furthermore, to the extent that the terms “includes,”
and “including” and variants thereof are used in either the
detailed description or the claims, these terms are intended
to be inclusive in a manner similar to the term “comprising.”

What is claimed is:
1. A system that facilitates re-ranking search results
retrieved by a search engine, comprising:

a query log component that builds a language model for
a target query based on queries stored in a query log of
a search engine;

a matching component that compares a lexical property of
an initial search result for the target query and the
language model and computes a match score; and

a ranking component that re-ranks a subset of the initial
search result based on the match score and a rank of the
initial search results.

2. The system of claim 1, the query log component utilizes
at least one of a temporal similarity measure and a lexical
similarity measure of the target query and the queries stored
in the query log.

3. The system of claim 1, further comprising a user
control component that applies a selectable modification to
at least one of the system components to change the re-
ranking of the search results.

4. The system of claim 3, the selectable modification is
one of an increase in a diversity of the top re-ranked search
results and a decrease in a diversity of the top re-ranked
search results.

5. The system of claim 4, the diversity of the top re-ranked
search results is controlled by an iterative re-ranking scheme
in which one search result is selected to be added to the
re-ranked results in each iteration and a discounting scheme
is applied to the language model to decrease a similarity of
the language model to the selected search result.

6. The system of claim 1, the query log component utilizes
frequencies of queries in the query log to derive the language
model.

7. The system of claim 1, the language model is a
probability distribution over query terms extracted from
queries in the query log.
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8. The system of claim 7, the query terms are extracted
from at least one of a set of queries that contain the target
query as a substring, a set of queries that have a large lexical
overlap with the target query, a set of queries that preceded
the target query in a user search session, and a set of queries
that followed the target query in a user search session.

9. The system of claim 1, the matching component uses
the language model to assign a match score to a search result
based on how the result matches at least one of: a title of a
document returned as a search result, a text of the document,
a URL, a snippet generated by the search engine for a
document query pair.

10. A method for providing relevant information based on
an initial query, comprising:

receiving an initial set of ranked search results in response
to an initial query;

using a query log to build a language model for the initial
query; and

re-ranking the initial search result based on the language

model.

11. The method of claim 10, building the language model
for the initial query is based on temporally related queries.

12. The method of claim 10, building the language model
for the initial query is based on lexically related queries.

13. The method of claim 10, re-ranking the initial search
results further comprising one of: increasing a diversity of
the re-ranked results and decreasing a diversity of the
re-ranked results.

14. The method of claim 13, increasing or decreasing a
diversity of the re-ranked search results is based on a
received user-selectable criteria.

15. The method of claim 13, further comprising utilizing
an iterative and a discounting scheme to control the diversity
of the top re-ranked results.

16. The method of claim 10, building the language model
comprising utilizing a frequency of queries in the query log.
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17. A computer executable system that re-ranks an initial
set of search results, comprising:

computer implemented means for receiving an initial set
of search results;

computer implemented means for analyzing properties of
the initial set of search results;

computer implemented means for comparing the proper-
ties of the initial set of search results with at least one
property of another set of search results;

computer implemented means for providing a ranking of
the initial set of search results based on the compared
properties of the initial set of search results and the
another set of search results; and

computer implemented means for outputting a modified
set of search results and the provided re-ranking.

18. The system of claim 17, further comprising:

computer implemented means for selectively receiving a
modification to the means for providing a re-ranking;
and

computer implemented means for tailoring the ranking
based on the received modification.

19. The system of claim 17, the computer implemented
means for comparing the initial set of search results with the
another set of search results applies one of a temporal
comparison and a lexical comparison.

20. The system of claim 17, further comprising a com-
puter implemented means for performing one of: selectively
increasing diversity of the modified set of search results and
selectively decreasing a diversity of the modified set of
search results.
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