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(57) ABSTRACT 
Systems, methods, and computer-readable storage media are 
provided for utilizing keystroke logging information to 
determine items (e.g., search results and/or advertisements) 
for presentation in response to an input search query. The 
utilized keystroke logging information is captured contem 
poraneously with input of the Submitted query terms/content 
of the search query. That is, the utilized keystroke logging 
information is captured during a single search query input 
session measured, for instance, between execution of a first 
search query and execution of a second search query, or 
between engagement with a search query input region and 
execution of a search query. In this way, information that 
may be gleaned about a users intent based upon query 
reformulations (e.g., query term deletions, additions, spell 
ing corrections, and the like) and/or actions taken with 
respect to query formation (e.g., pasting actions) may be 
utilized to provide relevant items in response to the search 
query. 
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UTILIZING KEYSTROKE LOGGING TO 
DETERMINE TEMIS FOR PRESENTATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 13/715,173, filed Dec. 14, 2012, whose 
applications are hereby incorporated by reference as if set 
forth in its entirety herein. 

BACKGROUND OF THE INVENTION 

0002 Keyword based search engines are in widespread 
use today for information retrieval, such as Web-based 
information retrieval. Users typically enter queries through 
a search interface, for instance, a search query input region 
associated with a search engine home page or a search 
toolbar. One problem with keyword-based search engines 
and searching on the Web is that it is common for irrelevant 
results to be returned to the user. One reason for this is that 
most search engines utilize an approach to search where the 
user Submits one or more query terms and the search engine 
returns ranked results based on the Submitted query terms 
alone. Query input more reflective of actual user intent 
generates more relevant search results. However, users are 
often unsure how best to express their intent and/or don’t 
realize that the query terms they are inputting may have 
multiple alternate meanings. 

SUMMARY OF THE INVENTION 

0003. This Summary is provided to introduce a selection 
of concepts in a simplified form that are further described 
below in the Detailed Description. This Summary is not 
intended to identify key features or essential features of the 
claimed Subject matter, nor is it intended to be used as an aid 
in determining the scope of the claimed Subject matter. 
0004. In various embodiments, systems, methods, and 
computer-readable storage media are provided for utilizing 
keystroke logging information that is captured contempora 
neously with input of the Submitted content of a search query 
to determine items (e.g., search results and/or advertise 
ments) for presentation in response to the input search query. 
That is, keystroke logging information captured during a 
single search query input session (i.e., between execution of 
a first search query and execution of a second search query 
or between engagement with a search query input region and 
execution of a search query) is utilized in determining (e.g., 
identifying and/or ranking) items for presentation in 
response to the query. In this way, information that may be 
gleaned about a user's intent based upon query reformula 
tions (for instance, query term additions or deletions) and/or 
actions taken with respect to query formation (e.g., pasting 
actions) may be utilized to provide more relevant items in 
response to the query. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005. The present invention is illustrated by way of 
example and not limitation in the accompanying figures in 
which like reference numerals indicate similar elements and 
in which: 
0006 FIG. 1 is a block diagram of an exemplary com 
puting environment Suitable for use in implementing 
embodiments of the present invention; 
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0007 FIG. 2 is a block diagram of an exemplary com 
puting system in which embodiments of the invention may 
be employed: 
0008 FIG. 3 is a flow diagram showing an exemplary 
method for utilizing keystroke logging to determine items 
for presentation, in accordance with an embodiment of the 
present invention; 
0009 FIG. 4 is a flow diagram showing another exem 
plary method for utilizing keystroke logging to determine 
items for presentation, in accordance with an embodiment of 
the present invention; and 
0010 FIG. 5 is a flow diagram showing yet another 
exemplary method for utilizing keystroke logging to deter 
mine items for presentation, in accordance with an embodi 
ment of the present invention. 

DETAILED DESCRIPTION 

0011. The subject matter of the present invention is 
described with specificity herein to meet statutory require 
ments. However, the description itself is not intended to 
limit the scope of this patent. Rather, the inventor has 
contemplated that the claimed Subject matter might also be 
embodied in other ways, to include different steps or com 
binations of steps similar to the ones described in this 
document, in conjunction with other present or future tech 
nologies. Moreover, although the terms “step’ and/or 
“block” may be used herein to connote different elements of 
methods employed, the terms should not be interpreted as 
implying any particular order among or between various 
steps herein disclosed unless and except when the order of 
individual steps is explicitly described. 
0012 Various aspects of the technology described herein 
are generally directed to systems, methods, and computer 
readable storage media for utilizing keystroke logging infor 
mation to determine items (e.g., search results and/or adver 
tisements) for presentation in response to an input search 
query. The utilized keystroke logging information is cap 
tured contemporaneously with input of the Submitted query 
terms/content of the search query. In other words, the 
utilized keystroke logging information is captured during a 
single search query input session measured, for instance, 
between execution of a first search query and execution of 
a second search query, or between engagement with a search 
query input region and execution of a search query. In this 
way, information that may be gleaned about a users intent 
based upon query reformulations (e.g., query term deletions, 
additions, spelling corrections, and the like) and/or actions 
taken with respect to query formation (e.g., pasting actions) 
may be utilized to provide relevant items in response to the 
search query. 
0013. Accordingly, one embodiment of the present inven 
tion is directed to one or more computer-readable storage 
media storing computer-useable instructions that, when used 
by one or more computing devices, cause the one or more 
computing devices to perform a method for utilizing key 
stroke logging to determine items for presentation. The 
method includes receiving a search query including Submit 
ted content (i.e., query terms) and keystroke logging infor 
mation, and determining at least one item for presentation in 
response to the search query based, at least in part, on the 
keystroke logging information. The keystroke logging infor 
mation is captured contemporaneously with input of the 
search query, that is, between execution of a first search 
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query and execution of a second search query or between 
engagement with a search query input region and execution 
of a search query. 
0014. In another embodiment, the present invention is 
directed to a method being performed by one or more 
computing devices including at least one processor, the 
method for utilizing keystroke logging to determine items 
for presentation. The method includes receiving a search 
query, receiving keystroke logging information associated 
with the search query, and determining at least one of a 
search result and an advertisement for presentation in 
response to the received search query. The keystroke logging 
information is captured contemporaneously with input of the 
search query (i.e., between execution of a first search query 
and execution of a second search query or between engage 
ment with a search query input region and execution of a 
search query) and the at least one of the search result and the 
advertisement is determined, at least in part, based upon the 
keystroke logging information. 
0015. In yet another embodiment, the present invention is 
directed to a system for utilizing keystroke logging to 
determine items for presentation. The system includes a 
search engine having one or more processors and one or 
more computer-readable storage media, and a data store 
coupled with the search engine. The search engine is con 
figured to receive an input search query including Submitted 
content and keystroke logging information; determine a 
plurality of potential search results based, at least in part, on 
the keystroke logging information; rank at least a portion of 
the determined plurality of potential search results based, at 
least in part, on the keystroke logging information; and 
transmit at least a portion of the ranked plurality of potential 
search results for presentation in response to the received 
search query. The keystroke logging information is captured 
contemporaneously with input of the search query, that is, 
between execution of a first search query and execution of 
a second search query or between engagement with a search 
query input region and execution of a search query. 
0016. Having briefly described an overview of embodi 
ments of the present invention, an exemplary operating 
environment in which embodiments of the present invention 
may be implemented is described below in order to provide 
a general context for various aspects of the present inven 
tion. Referring to the figures in general and initially to FIG. 
1 in particular, an exemplary operating environment for 
implementing embodiments of the present invention is 
shown and designated generally as computing device 100. 
The computing device 100 is but one example of a suitable 
computing environment and is not intended to Suggest any 
limitation as to the scope of use or functionality of embodi 
ments of the invention. Neither should the computing device 
100 be interpreted as having any dependency or requirement 
relating to any one component nor any combination of 
components illustrated. 
0017 Embodiments of the invention may be described in 
the general context of computer code or machine-useable 
instructions, including computer-useable or computer-ex 
ecutable instructions such as program modules, being 
executed by a computer or other machine, such as a personal 
data assistant or other handheld device. Generally, program 
modules including routines, programs, objects, components, 
data structures, and the like, and/or refer to code that 
performs particular tasks or implements particular abstract 
data types. Embodiments of the invention may be practiced 
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in a variety of system configurations, including hand-held 
devices, consumer electronics, general-purpose computers, 
more specialty computing devices, and the like. Embodi 
ments of the invention may also be practiced in distributed 
computing environments where tasks are performed by 
remote-processing devices that are linked through a com 
munications network. 

0018 With continued reference to FIG. 1, the computing 
device 100 includes a bus 110 that directly or indirectly 
couples the following devices: a memory 112, one or more 
processors 114, one or more presentation components 116. 
one or more input/output (I/O) ports 118, one or more I/O 
components 120, and an illustrative power supply 122. The 
bus 110 represents what may be one or more busses (such as 
an address bus, data bus, or combination thereof). Although 
the various blocks of FIG. 1 are shown with lines for the 
sake of clarity, in reality, these blocks represent logical, not 
necessarily actual, components. For example, one may con 
sider a presentation component Such as a display device to 
be an I/O component. Also, processors have memory. The 
inventor hereof recognizes that Such is the nature of the art, 
and reiterates that the diagram of FIG. 1 is merely illustra 
tive of an exemplary computing device that can be used in 
connection with one or more embodiments of the present 
invention. Distinction is not made between Such categories 
as “workstation,” “server,” “laptop,” “hand-held device.” 
etc., as all are contemplated within the scope of FIG. 1 and 
reference to “computing device.” 
(0019. The computing device 100 typically includes a 
variety of computer-readable media. Computer-readable 
media may be any available media that is accessible by the 
computing device 100 and includes both volatile and non 
volatile media, removable and non-removable media. Com 
puter-readable media comprises computer storage media and 
communication media; computer storage media excluding 
signals perse. Computer storage media includes Volatile and 
nonvolatile, removable and non-removable media imple 
mented in any method or technology for storage of infor 
mation Such as computer-readable instructions, data struc 
tures, program modules or other data. Computer storage 
media includes, but is not limited to, RAM, ROM, 
EEPROM, flash memory or other memory technology, CD 
ROM, digital versatile disks (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 computing device 100. 
Communication media, on the other hand, 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 
tions of any of the above should also be included within the 
Scope of computer-readable media. 
0020. The memory 112 includes computer-storage media 
in the form of volatile and/or nonvolatile memory. The 
memory may be removable, non-removable, or a combina 
tion thereof. Exemplary hardware devices include solid-state 
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memory, hard drives, optical-disc drives, and the like. The 
computing device 100 includes one or more processors that 
read data from various entities such as the memory 112 or 
the I/O components 120. The presentation component(s) 116 
present data indications to a user or other device. Exemplary 
presentation components include a display device, speaker, 
printing component, vibrating component, and the like. 
0021. The I/O ports 118 allow the computing device 100 
to be logically coupled to other devices including the I/O 
components 120, some of which may be built in. Illustrative 
components include a microphone, joystick, game pad, 
satellite dish, Scanner, printer, wireless device, and the like. 
Aspects of the subject matter described herein may be 
described in the general context of computer-executable 
instructions, such as program modules, being executed by a 
mobile device. Generally, program modules include rou 
tines, programs, objects, components, data structures, and so 
forth, which perform particular tasks or implement particu 
lar abstract data types. Aspects of the Subject matter 
described herein may also be practiced in distributed com 
puting environments where tasks are performed by remote 
processing devices that are linked through a communica 
tions network. In a distributed computing environment, 
program modules may be located in both local and remote 
computer storage media including memory storage devices. 
0022. Furthermore, although the term "search engine' is 
used herein, it will be recognized that this term may also 
encompass a server, a Web browser, a set of one or more 
processes distributed on one or more computers, one or more 
stand-alone storage devices, a set of one or more other 
computing or storage devices, a combination of one or more 
of the above, and the like. 
0023. As previously mentioned, embodiments of the 
present invention are generally directed to systems, meth 
ods, and computer-readable storage media for utilizing key 
stroke logging information to determine items (e.g., search 
results and/or advertisements) for presentation in response to 
an input search query. The utilized keystroke logging infor 
mation is captured contemporaneously with input of the 
Submitted query terms/content of the search query. In other 
words, the utilized keystroke logging information is cap 
tured during a single search query input session measured, 
for instance, between execution of a first search query and 
execution of a second search query, or between engagement 
with a search query input region and execution of a search 
query. In this way, information that may be gleaned about a 
users intent based upon query reformulations (e.g., query 
term deletions, additions, spelling corrections, and the like) 
and/or actions taken with respect to query formation (e.g., 
pasting actions) may be utilized to provide relevant items in 
response to the search query. 
0024. Referring now to FIG. 2, a block diagram is 
provided illustrating an exemplary computing system 200 in 
which embodiments of the present invention may be 
employed. Generally, the computing system 200 illustrates 
an environment in which, in addition to the submitted 
content (query terms) of a search query, keystroke logging 
information is contemporaneously captured and utilized to 
determine at least one item (e.g., a search result and/or an 
advertisement) to present in response to the search query. 
Among other components not shown, the computing system 
200 generally includes a user computing device 210, a 
search engine 212 and a data store 214, all in communication 
with one another via a network 216. The network 216 may 
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include, without limitation, one or more local area networks 
(LANs) and/or wide area networks (WANs). Such network 
ing environments are commonplace in offices, enterprise 
wide computer networks, intranets and the Internet. Accord 
ingly, the network 216 is not further described herein. 
0025. It should be understood that any number of user 
computing devices 210 and/or search engines 212 may be 
employed in the computing system 200 within the scope of 
embodiments of the present invention. Each may comprise 
a single device/interface or multiple devices/interfaces 
cooperating in a distributed environment. For instance, the 
search engine 212 may comprise multiple devices and/or 
modules arranged in a distributed environment that collec 
tively provide the functionality of the search engine 212 
described herein. Additionally, other components/modules 
not shown also may be included within the computing 
system 200. 
0026. In some embodiments, one or more of the illus 
trated components/modules may be implemented as stand 
alone applications. In other embodiments, one or more of the 
illustrated components/modules may be implemented via 
the user computing device, 210, the search engine 212, or as 
an Internet-based service. It will be understood by those of 
ordinary skill in the art that the components/modules illus 
trated in FIG. 2 are exemplary in nature and in number and 
should not be construed as limiting. Any number of com 
ponents/modules may be employed to achieve the desired 
functionality within the scope of embodiments hereof. Fur 
ther, components/modules may be located on any number of 
search engines and/or user computing devices. By way of 
example only, the search engine 212 might be provided as a 
single computing device (as shown), a cluster of computing 
devices, or a computing device remote from one or more of 
the remaining components. 
0027. It should be understood that this and other arrange 
ments described herein are set forth only as examples. Other 
arrangements and elements (e.g., machines, interfaces, func 
tions, orders, and groupings of functions, etc.) can be used 
in addition to or instead of those shown, and some elements 
may be omitted altogether. Further, many of the elements 
described herein are functional entities that may be imple 
mented as discrete or distributed components or in conjunc 
tion with other components, and in any suitable combination 
and location. Various functions described herein as being 
performed by one or more entities may be carried out by 
hardware, firmware, and/or software. For instance, various 
functions may be carried out by a processor executing 
instructions stored in memory. 
0028. The user computing device 210 may include any 
type of computing device. Such as the computing device 100 
described with reference to FIG. 1, for example. Generally, 
the user computing device 210 includes a browser 218 and 
a display 220. The browser 218, among other things, is 
configured to render search engine home pages (or other 
online landing pages), and render search engine results 
pages (SERPs) in association with the display 220 of the 
user computing device 210. The browser 218 is further 
configured to receive user input of requests for various web 
pages (including search engine home pages), receive user 
input search queries (generally input via a user interface 
presented on the display 220 and permitting alpha-numeric 
and/or textual input into a designated search input region) 
and to receive content for presentation on the display 220, 
for instance, from the search engine 212. It should be noted 
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that the functionality described herein as being performed by 
the browser 218 may be performed by any other application, 
application software, user interface, or the like capable of 
rendering Web content. Any and all Such variations, and any 
combination thereof, are contemplated to be within the 
Scope of embodiments of the present invention. 
0029. The search engine 212 of FIG. 2 is configured to 
receive search queries and keystroke logging information, 
determine items (e.g., search results and advertisements) for 
presentation in response to received search queries and/or 
keystroke logging information, and transmit determined 
items (for instance, to the user computing device 210) for 
presentation, e.g., in association with a SERP. As illustrated, 
the search engine 212 includes a receiving component 222, 
a determining component 224, and a transmitting compo 
nent 226. The illustrated search engine 212 also has access 
to a data store 214. The data store 214 is configured to store 
information pertaining to search queries, keystroke logging 
information, and items configured for presentation in 
response to an input search query (e.g., including, but not 
limited to search results and/or advertisements. In various 
embodiments. Such information may include, without limi 
tation, search query logs, search result determining algo 
rithms, keystroke logging cues and data, advertisements, and 
the like. In embodiments, the data store 214 is configured to 
be searchable for one or more of the items stored in 
association therewith. It will be understood and appreciated 
by those of ordinary skill in the art that the information 
stored in association with the data store 214 may be con 
figurable and may include any information relevant to search 
queries, keystroke logging information, search results, and/ 
or advertisements. The content and volume of such infor 
mation are not intended to limit the scope of embodiments 
of the present invention in any way. Further, though illus 
trated as a single, independent component, the data store 214 
may, in fact, be a plurality of storage devices, for instance a 
database cluster, portions of which may reside in association 
with the search engine 212, the user computing device 210, 
another external computing device (not shown), and/or any 
combination thereof. 

0030 The receiving component 222 of the search engine 
212 is configured to receive requests for presentation of 
search results (e.g., algorithmically-identified search results) 
that satisfy an input search query. Typically, Such a request 
is received via a browser (or other application software or 
user interface) associated with a user computing device, for 
instance, the browser 218 associated with the user comput 
ing device 210. It should be noted, however, that embodi 
ments of the present invention are not limited to users 
inputting a search query into a traditional query-input region 
of a screen display. 
0031. In accordance with embodiments of the present 
invention, received input search queries include Submitted 
content and keystroke logging information. As utilized 
herein, “submitted content” refers to the textual information 
comprising the input search query, that is, the query term(s). 
In embodiments, the submitted content is that content which 
is visibly presented in the query-input region. In embodi 
ments, the Submitted content includes the query term(s) 
comprising the input search query but does not include any 
formatting data (e.g., capital letters, font size, font type, and 
the like), even though such formatting data may be visibly 
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presented. In such embodiments, formatting data is captured 
as keystroke logging information, as more fully described 
below. 
0032. Keystroke logging (often referred to as “keylog 
ging) is the action of tracking or logging keys struck on a 
keyboard. Thus, as utilized herein, "keystroke logging infor 
mation' is information about those keys a user has stuck on 
a keyboard in formulating an input search query. Keystroke 
logging information may or may not be discernable from the 
Submitted content. Keystroke logging information that is 
discernable from the submitted content includes, without 
limitation, formatting data such as capital letters, font sizes, 
font types, and the like. Keystroke logging information that 
is not discernable from the submitted content includes, 
without limitation, indications of query processing opera 
tions (e.g., deleting query terms, adding query terms, spell 
ing corrections, content pasting, and the like) and indicators 
of a source from which one or more query terms is taken 
(e.g., a URL from which a query term is copied and pasted 
into the query-input region). 
0033. It will be understood and appreciated by those of 
ordinary skill in the art that advances in technology continue 
to enable users to input information and receive responses to 
queries with limited interaction with an actual keyboard. 
Embodiments of the present invention thus are intended to 
include keystroke logging information that is input without 
direct keyboard interaction. For instance, voice input is 
increasingly utilized to allow users to input information 
without interaction with a keyboard. Query formulation and 
reformulation actions, however, still take place with such 
input mechanisms. For instance, a user may request that a 
previously spoken query term be deleted and replaced with 
another keyword. Even though Such actions are verbal and 
do not require a keyboard, information concerning Such 
actions are included within the definition of “keystroke 
logging information' as that term is utilized herein. Key 
stroke logging methods, both hardware and software-based, 
are known to those of ordinary skill in the art and, accord 
ingly, are not further described herein. 
0034. In accordance with embodiments herein, keystroke 
logging information is captured contemporaneously with 
input of the search query, that is, with input of the submitted 
content/query terms. In other words, the keystroke logging 
information captured in accordance with embodiments of 
the present invention originates (based upon user action) 
during the same period of time as origination of the Sub 
mitted content. Thus, the time frame qualifying as the 
“same time frame as origination of the submitted content is 
the time frame comprising a single search query session 
measured, for instance, between execution of a first search 
query and execution of a second search query, or between 
engagement with a search query input region and execution 
of a search query. In this way, information regarding query 
reformulations and/or actions taken by the user with respect 
to query formulation is captured. 
0035 Keystroke logging information and submitted con 
tent/query terms may be received by the receiving compo 
nent 222 as separate files or as a single file, the keystroke 
logging information being appended to the Submitted con 
tent and/or included as metadata of the submitted content. 
Thus, the receiving component 222 is configured to receive 
search queries including Submitted content and keystroke 
logging information, and is also configured to receive search 
queries including Submitted content/query terms and to 
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separately receive keystroke logging information captured 
contemporaneously with the search query. Any and all Such 
variations, and any combination thereof, are contemplated to 
be within the scope of embodiments of the present invention. 
0.036 By way of example, Suppose a user engages with a 
search query input region of a search interface and pastes the 
phrase “The Microsoft Office” that was copied from a Web 
source. (Note that MICROSOFT OFFICE is a registered 
trademark of Microsoft Corporation of Redmond, Wash.) 
Further suppose the user then deletes the word “The' and 
Submits the query (e.g., presses the “enter button on a 
keyboard or selects a search initiation icon). In this example, 
and utilizing a prior art search engine that does not take into 
account formatting information in determining search 
results, the query terms “microsoft office' are all that is 
utilized by the search engine in determining items for 
presentation. However, in accordance with embodiments of 
the present invention, the search engine may receive the 
query “microsoft office' as well as the following additional 
information: (1) the query is a pasted query, (2) the URL 
Source of the pasted query, (3) that the query used to contain 
the word “The,' and (4) the fact that both query terms are 
capitalized (which may signal that the user is searching for 
a name). This additional information may then be utilized 
(as more fully described below) in determining items for 
presentation in response to the received query that are more 
relevant and more accurately reflect the user's intent than 
would be determined utilizing the exemplary prior art search 
engine. 
0037 AS another example, Suppose a user engages with 
a search query input region of a search interface and inputs 
the phrase “Microsoft Office.” The user then changes her 
mind and decides she is really only interested in items 
related to a word processing program, deletes “Microsoft 
Office” and inputs “Word.” (Note that MICROSOFT 
OFFICE and WORD are registered trademarks of Microsoft 
Corporation of Redmond, Wash.) The user then submits the 
query. In this example, and utilizing a prior art search engine 
that does not take into account formatting information in 
determining search results, the query term “word is all that 
is utilized by the search engine in determining items for 
presentation. From this query alone, it is very difficult for the 
search engine to understand the user's intent. However, in 
accordance with embodiments of the present invention, the 
search engine may receive not only the query “word” but 
also the following additional information: (1) that the query 
used to contain the terms “Microsoft Office' (which is an 
entity and helpful context), and (2) that the submitted 
content/query term is capitalized (which aids in categorizing 
it as a name?entity). This additional information may then be 
utilized (as more fully described below) in determining 
items for presentation in response to the received query that 
are more relevant and more accurately reflect the user's 
intent than would be determined utilizing the exemplary 
prior art search engine. 
0.038. As yet another example, Suppose a user engages 
with a search query input region of a search interface and 
inputs the phrase “Microsoft Office.” (Note that MICRO 
SOFT OFFICE is a registered trademark of Microsoft Cor 
poration of Redmond, Wash.) The user then changes her 
mind deletes “Microsoft Office” and inputs “bestbuy.” (Note 
that BEST BUY is a registered trademark of BBYSolutions, 
Inc. Corporation of Richfield Minn.) The user then submits 
the query. In this example, and utilizing a prior art search 
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engine that does not take into account formatting informa 
tion in determining search results, the query term “bestbuy” 
is all that is utilized by the search engine in determining 
items for presentation. However, in accordance with 
embodiments of the present invention, the search engine 
may receive not only the query “bestbuy' but also receive 
additional information indicating that the query used to 
contain the terms “Microsoft Office' (which is an entity and 
helpful context). This additional information may then be 
utilized (as more fully described below) in determining 
items for presentation in response to the received query that 
are more relevant and more accurately reflect the user's 
intent than would be determined utilizing the exemplary 
prior art search engine. 
0039 Returning now to FIG. 2, the determining compo 
nent 224 is configured to utilize the Submitted content/query 
terms and/or the keystroke logging information to determine 
one or more items for presentation in response to the search 
query. In embodiments, the keystroke logging information is 
utilized, at least in part, to determine at least one item for 
presentation. Items may include any content configured for 
presentation in association with a display, for instance, the 
display 220 of the user computing device 210 and may 
include, without limitation, search results (e.g., algorithmi 
cally determined search results) and advertisements (e.g., 
display advertisements, banner advertisements, and the 
like). 
0040. In accordance with embodiments of the present 
invention, the determining component 224 is configured to 
utilize keystroke logging information to determine items for 
presentation in response to a search query by identifying 
items for presentation and/or by ranking potential items for 
presentation. Thus, the determining component 224 includes 
a ranking component 228 that is configured to utilize key 
stroke logging information to rank identified potential items 
with respect to one another. 
0041. With continued reference to FIG. 2, the transmit 
ting component 226 is configured to transmit at least a 
portion of identified items for presentation, for instance, on 
a search engine results page (SERP). In embodiments, at 
least one of the transmitted items is determined (utilizing the 
determining component 224) using keystroke logging infor 
mation. 

0042 Turning now to FIG. 3, a flow diagram is illustrated 
showing an exemplary method 300 for utilizing keystroke 
logging to determine items for presentation, in accordance 
with an embodiment of the present invention. As indicted at 
block 310, a search query is received (e.g., by the receiving 
component 222 of the search engine 212 of FIG. 2), the 
search query including Submitted content and keystroke 
logging information, the keystroke logging information 
being captured contemporaneously with input of the search 
query. As indicated at block 312, at least one item (for 
instance, an advertisement and/or a search result) is deter 
mined (e.g., utilizing the determining component 224 of the 
search engine 212 of FIG. 2) for presentation based, at least 
in part, on the keystroke logging information. As previously 
set forth, the keystroke logging information may or may not 
be discernable from the submitted content. 

0043. With reference now to FIG. 4, a flow diagram is 
illustrated showing another exemplary method 400 for uti 
lizing keystroke logging to determine items for presentation, 
in accordance with an embodiment of the present invention. 
Initially, as indicated at block 410, a search query is received 
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(e.g., by the receiving component 222 of the search engine 
212 of FIG. 2). As indicated at block 412, also received is 
keystroke logging information, the keystroke logging infor 
mation being captured contemporaneously with input of the 
search query. As indicated at block 414, at least one of a 
search result and an advertisement is determined for pre 
sentation (e.g., utilizing the determining component 224 of 
the search engine 212 of FIG. 2) in response to the received 
search query based, at least in part, on the keystroke logging 
information. As previously set forth, the keystroke logging 
information may or may not be discernable from the sub 
mitted content. 

0044) With reference now to FIG. 5, a flow diagram is 
illustrated showing an exemplary method 500 for utilizing 
keystroke logging to determine items for presentation, in 
accordance with an embodiment of the present invention. As 
indicated at block 510, an input search query is received, for 
instance, by the receiving component 222 of the search 
engine 212 of FIG. 2. The input search query includes 
Submitted content (e.g., query terms) and keystroke logging 
information which may or may not be discernable from the 
Submitted content. The keystroke logging information is 
captured contemporaneously with input of the search query. 
As indicated at block 512, a plurality of potential search 
results is determined (e.g., utilizing the determining com 
ponent 224 of the search engine 212 of FIG. 2) based, at least 
in part, on the keystroke logging information. As indicated 
at block 514, at least a portion of the determined plurality of 
potential search results is ranked (e.g., utilizing the ranking 
component 228), at least in part, based upon the keystroke 
logging information. At least a portion of the ranked plu 
rality of potential search results is transmitted (for instance, 
utilizing the transmitting component 226 of the search 
engine 212 of FIG. 2) for presentation in response to the 
received search query. This is indicated at block 516. 
0045. As can be understood, embodiments of the present 
invention provide systems, methods, and computer-readable 
storage media for, among other things, utilizing keystroke 
logging information to determine items (for instance, search 
results and/or advertisements) for presentation in response to 
an input search query. The utilized keystroke logging infor 
mation is captured contemporaneously with input of the 
Submitted query terms/content of the search query. In other 
words, the utilized keystroke logging information is cap 
tured during a single search query input session measured, 
for instance, between execution of a first search query and 
execution of a second search query, or between engagement 
with a search query input region and execution of a search 
query. Utilizing the systems and methods herein presented 
information that may be gleaned about a user's intent based 
upon query reformulations and/or actions taken with respect 
to query formation may be utilized to provide relevant items 
in response to the search query. 
0046. The present invention has been described in rela 
tion to particular embodiments, which are intended in all 
respects to be illustrative rather than restrictive. Alternative 
embodiments will become apparent to those of ordinary skill 
in the art to which the present invention pertains without 
departing from its scope. 
0047 While the invention is susceptible to various modi 
fications and alternative constructions, certain illustrated 
embodiments thereof are shown in the drawings and have 
been described above in detail. It should be understood, 
however, that there is no intention to limit the invention to 
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the specific forms disclosed, but on the contrary, the inten 
tion is to cover all modifications, alternative constructions, 
and equivalents falling within the spirit and scope of the 
invention. 
0048. It will be understood by those of ordinary skill in 
the art that the order of steps shown in the methods 300 of 
FIG. 3, 400 of FIG.4, and 500 of FIG. 5 is not meant to limit 
the scope of the present invention in any way and, in fact, the 
steps may occur in a variety of different sequences within 
embodiments hereof. Any and all such variations, and any 
combination thereof, are contemplated to be within the 
Scope of embodiments of the present invention. 
What is claimed is: 
1. One or more computer-readable storage hardware 

device storing computer-useable instructions that, when 
used by one or more computing devices, cause the one or 
more computing devices to utilize keystroke logging to 
determine items for presentation, the instructions configured 
tO: 

receive a search query including Submitted content and 
keystroke logging information, the keystroke logging 
information being captured between execution of a first 
query and execution of a second query; and 

determine at least one item for presentation in response to 
the search query based, at least in part, on the keystroke 
logging information, the at least one item comprising a 
search result, the determining comprising: 
ranking a plurality of potential search results in 

response to the search query based, at least in part, on 
the keystroke logging information; and 

determining the at least one item for presentation based 
on the ranking. 

2. The one or more computer-readable storage hardware 
device of claim 1, wherein the keystroke logging informa 
tion is not discernable from the submitted content. 

3. The one or more computer-readable storage hardware 
device of claim 2, wherein the keystroke logging informa 
tion includes at least one indication of a query processing 
operation. 

4. The one or more computer-readable storage hardware 
device of claim 2, wherein the keystroke logging informa 
tion includes a source indicator associated with at least a 
portion of the search query. 

5. The one or more computer-readable storage hardware 
device of claim 1, wherein at least a portion of the keystroke 
logging information is discernable from the Submitted con 
tent. 

6. The one or more computer-readable storage hardware 
device of claim 5, wherein the keystroke logging informa 
tion comprises formatting data associated with the search 
query. 

7. The one or more computer-readable storage hardware 
device of claim 1, wherein the at least one item further 
comprises an advertisement. 

8. The one or more computer-readable storage hardware 
device of claim 1, wherein the instructions are further 
configured to transmit the at least one item for presentation 
on a search engine results page. 

9. The one or more computer-readable storage hardware 
device of claim 1, wherein the keystroke logging informa 
tion is not discernable from the search query. 

10. A method being performed by one or more computing 
devices including at least one processor, the method for 
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utilizing keystroke logging to determine items for presen 
tation, the method comprising: 

receiving a search query including Submitted content and 
keystroke logging information, the keystroke logging 
information being captured between execution of a first 
query and execution of a second query; 

receiving keystroke logging information associated with 
the search query, the keystroke logging information 
being captured between engagement with a search 
query input region and execution of a search query; and 

determining at least one of a search result and an adver 
tisement for presentation in response to the received 
search query, the at least one of the search result and the 
advertisement being determined, at least in part, based 
upon the keystroke logging information. 

11. The method of claim 10, wherein the keystroke 
logging information is not discernable from the search 
query. 

12. The method of claim 11, wherein the keystroke 
logging information includes at least one indication of a 
query processing operation. 

13. The method of claim 11, wherein the keystroke 
logging information includes a source indicator associated 
with at least a portion of the search query. 

14. The method of claim 10, wherein at least a portion of 
the keystroke logging information is discernable from the 
search query. 

15. The method of claim 14, wherein the keystroke 
logging information comprises formatting data associated 
with the search query. 

16. The method of claim 10, wherein determining at least 
one of a search result and an advertisement for presentation 
in response to the received search query comprises deter 
mining at least one search result; and 
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wherein determining the at least one search result com 
prises ranking the at least one search result among a 
plurality of other search results based, at least in part, 
on the keystroke logging information. 

17. A system for utilizing keystroke logging to determine 
items for presentation, the system comprising: 

a search engine having one or more processors and one or 
more computer-readable storage media; and 

a data store coupled with the search engine, wherein the 
search engine: 
receives an input search query including Submitted 

content and keystroke logging information, the key 
stroke logging information being captured between 
execution of a first query and execution of a second 
query. 

determines a plurality of potential search results based, 
at least in part, on the keystroke logging information; 

ranks at least a portion of the determined plurality of 
potential search results based, at least in part, on the 
keystroke logging information; and 

transmits at least a portion of the ranked plurality of 
potential search results for presentation in response 
to the received search query. 

18. The system of claim 17, wherein the search engine 
further determines at least one advertisement for presenta 
tion with the ranked plurality of potential search results, the 
at least one advertisement being determined based, at least 
in part, on the keystroke logging information. 

19. The system of claim 17, wherein the keystroke log 
ging information is not discernable from the submitted 
COntent. 

20. The system of claim 17, wherein at least a portion of 
the keystroke logging information is discernable from the 
submitted content. 


