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CROSS-DEVICE CONVERSION ESTMATES 

CONTINUITY DATA 

0001. The present application claims priority to U.S. Pro 
visional App. No. 61/832,605 entitled “CROSS-DEVICE 
CONVERSION ESTIMATES and filed on Jun. 7, 2013, the 
entirety of which is hereby incorporated by reference. 

BACKGROUND 

0002 Online content may be received from various first 
party or third-party sources. In general, first-party content 
refers to the primary online content requested or displayed by 
a user's device. For example, first-party content may be a 
webpage requested by the client or a stand-alone application 
(e.g., a Video game, a chat program, etc.) running on the 
device. Third-party content, in contrast, refers to additional 
content that may be provided in conjunction with the first 
party content. For example, third-party content may be a 
public service announcement or advertisement that appears in 
conjunction with a requested webpage (e.g., a search result 
webpage from a search engine, a webpage that includes an 
online article, a webpage of a social networking service, etc.) 
or within a stand-alone application (e.g., an advertisement 
within a game). More generally, a first-party content provider 
may be any content provider that allows another content 
provider (i.e., a third-party content provider) to provide con 
tent in conjunction with that of the first-party. 

SUMMARY 

0003 Implementations of the systems and methods for 
cross-device conversion estimates are disclosed herein. One 
implementation is a method of estimating a number of con 
versions. The method includes determining, by one or more 
processors, a number of observed interactions with third 
party content by a first set of devices. The method also 
includes determining, by the one or more processors, a num 
ber of observed cross-device conversions associated with the 
interactions based on a portion of the first set of devices and a 
second set of devices having logged into the same online 
accounts. The method further includes determining, by the 
one or more processors, a percentage of the first set of devices 
that have logged into the same online accounts as the second 
set of devices. The method additionally includes calculating, 
by the one or more processors, an estimated total number of 
cross-device conversions based on the number of observed 
cross-device conversions and the percentage of the first set of 
devices that have logged into the same online accounts as the 
second set of devices. The method yet further includes pro 
viding the estimated total number of cross-device conver 
sions for display. 
0004 Another implementation is a system forestimating a 
number of conversions. The system includes one or more 
processors configured to determine a number of observed 
interactions with third-party content by a first set of devices. 
The one or more processors are also configured to determine 
a number of observed cross-device conversions associated 
with the interactions based on a portion of the first set of 
devices and a second set of devices having logged into the 
same online accounts. The one or more processors are also 
configured to determine a percentage of the first set of devices 
that have logged into the same online accounts as the second 
set of devices. The one or more processors are additionally 
configured to calculate an estimated total number of cross 
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device conversions based on the number of observed cross 
device conversions and the percentage of the first set of 
devices that have logged into the same online accounts as the 
second set of devices. The one or more processors are further 
configured to provide the estimated total number of cross 
device conversions for display. 
0005. A further implementation is a computer-readable 
storage medium having machine instructions stored therein, 
the instructions being executable by a processor to cause the 
processor to perform operations. The operations include 
determining a number of observed interactions with third 
party content by a first set of devices. The operations also 
include determining a number of observed cross-device con 
versions associated with the interactions based on a portion of 
the first set of devices and a second set of devices having 
logged into the same online accounts. The operations further 
include determining a percentage of the first set of devices 
that have logged into the same online accounts as the second 
set of devices. The operations also include calculating an 
estimated total number of cross-device conversions based on 
the number of observed cross-device conversions and the 
percentage of the first set of devices that have logged into the 
same online accounts as the second set of devices. The opera 
tions yet further include providing the estimated total number 
of cross-device conversions for display. 
0006. These implementations are mentioned not to limit or 
define the scope of the disclosure, but to provide an example 
ofan implementation of the disclosure to aid in understanding 
thereof. Particular implementations may be developed to 
realize one or more of the following advantages. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007. The details of one or more implementations are set 
forth in the accompanying drawings and the description 
below. Other features, aspects, and advantages of the disclo 
Sure will become apparent from the description, the drawings, 
and the claims, in which: 
0008 FIG. 1 is a block diagram of an implementation of a 
computer system in which third-party content is selected for 
presentation with first-party content; 
0009 FIG. 2A is an illustration of a one implementation of 
an electronic display showing a first-party webpage with 
embedded third-party content; 
0010 FIG. 2B is an illustration of one implementation of 
an electronic display showing the completion of a conversion; 
0011 FIG. 3 is a detailed block diagram of the content 
selection service of FIG. 1, according to various implemen 
tations; 
0012 FIG. 4 is a flow diagram of the steps taken in one 
implementation of a process for estimating cross-device con 
versions; and 
0013 FIG. 5 is an illustration of one implementation of a 
performance report for a third-party content provider being 
displayed on an electronic display. 
0014. Like reference numbers and designations in the 
various drawings indicate like elements. 

DETAILED DESCRIPTION 

0015. According to various aspects of the present disclo 
Sure, a first-party content provider may allow a content selec 
tion service to determine which third-party content is to be 
provided in conjunction with the first-party provider's con 
tent. In exchange for doing so, the first-party content provider 
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may receive a portion of any revenues collected by the content 
selection service from third-party content providers. For 
example, a website operator may allow third-party advertise 
ments to be selected by a content selection service for place 
ment on the pages of the website. In turn, the content selection 
service may charge the third-party content providers that 
place content on the website a certain amount and apportion 
a percentage of this amount to the first-party content provider. 
0016 Various metrics may be determined by a content 
selection service regarding the performance of content from a 
third-party content provider. One metric may be the number 
of impressions for the third-party content, e.g., the number of 
times the third-party content was selected by the content 
selection service and presented at client devices. Some per 
formance metrics determined by the content selection service 
may correspond to actions performed by users after being 
presented the third-party content. In some implementations, 
data regarding user actions may be reported back to the con 
tent selection service by the client devices at which the third 
party content is presented. For example, cookies may be used 
by the content selection service to determine whether a user 
interacted with the third-party content (e.g., the user clicked 
on the third-party content, the user played a third-party video, 
etc.). In another example, cookies may be used to record 
whether a user of a client device performs a conversion (e.g., 
a specific action desired by the third-party content provider in 
response to the user being presented the third-party content). 
For example, a conversion may correspond to the user being 
presented with a third-party advertisement and then making a 
purchase on the third-party content providers website, sign 
ing up for alerts from the third-party content provider, down 
loading software from the third-party content provider, or 
performing any otherform of action desired by the third-party 
content provider and prompted by the third-party content. 
0017. According to various implementations, a content 
selection service may be configured to determine the number 
of cross-device conversions associated with third-party con 
tent. Since cookies are specific to a device, for conversions 
that occur on a different device than the device that received 
the third-party content, the content selection will be unable to 
associate the conversion with the presentation of the third 
party content. In various implementations, the content selec 
tion service may identify cross-device conversions based on 
two or more devices having logged into the same online 
account. An online account may be any unique online account 
for an online service. Such as a Social networking service, a 
search service, a file sharing service, a messaging service, a 
gaming service, an online forum, a particular website or set of 
websites, or the like. By tying an online action (e.g., a click on 
an advertisement, a conversion, etc.) to an online account, 
online actions performed by multiple users of the same device 
may also be recorded and distinguished from one another. In 
Some implementations, the code for the first-party content 
and for the website of the third-party content provider (e.g., 
webpage code) may be configured to report back to the online 
service which webpages are loaded. If the device is logged 
into an account of the online service, the visit may be asso 
ciated with the online account in addition to the being asso 
ciated with just the device. In one example, assume that a user 
is logged into her account on a social networking service via 
a mobile device when a third-party advertisement for snow 
shoes is presented to her. Also assume that she later visits the 
third-party content providers website using her desktop 
computer at home and purchases the advertised Snowshoes 

Dec. 11, 2014 

(e.g., she completes a conversion using a different device). If 
her desktop device is also logged into her social networking 
account at the time of the conversion, the content selection 
service may attribute the cross-device conversion to the third 
party content. 

0018. A content selection service may be configured to 
determine an estimate of the total number cross-device con 
versions associated with third-party content, in one imple 
mentation. In some cases, there may be additional cross 
device conversions that are unobservable due to the users not 
being logged into accounts of the online service when an 
event associated with the third-party content occurs (e.g., the 
third-party content is presented, the user clicks on the third 
party content and is redirected to the website of the third-party 
content provider, the user completes a conversion, etc.). Such 
users may be logged into their accounts on only one device, 
not logged into their accounts on any devices when the events 
occur, or may not even have accounts with the online service. 
Regardless of the reason for the cross-device conversions 
being unobservable, the content selection service may 
extrapolate out the observed cross-device conversions to esti 
mate the total number of observed and unobserved cross 
device conversions associated with the third-party content. In 
one implementation, the content selection service may store 
data regarding the number or percentage of users that are 
logged into the same accounts across multiple devices. For 
example, the content selection service may determine that 
20% of users on average are logged into both mobile and 
desktop devices. Based on this value and the number of 
observed cross-device conversions, the content selection ser 
Vice may determine an estimated total number of cross-device 
conversions that takes into account any unobserved cross 
device conversions. In some implementations, the content 
selection service may use the estimated number of cross 
device conversions to determine an estimated total number of 
conversions associated with the third-party content (e.g., both 
single device and cross-device conversions). The estimated 
number of cross-device and/or total conversions may be pre 
sented to the third-party content provider, thereby allowing 
the third-party content provider to assess the performance of 
the third-party content. 
0019 Referring to FIG. 1, a block diagram of a computer 
system 100 in accordance with a described implementation is 
shown. System 100 includes client devices 102-103 (e.g., a 
first through nth client device) which communicates with 
other computing devices via a network 106. Client devices 
102-103 may execute web browsers or other applications 
(e.g., Video games, messenger programs, media players, 
Social networking applications, etc.) to retrieve content from 
other devices over network 106. For example, client devices 
102-103 may communicate with any number of content 
sources 108-110 (e.g., a first content source through nth con 
tent source). Content sources 108-110 may provide webpage 
data and/or other content, Such as images, video, and audio, to 
client devices 102-103. Computer system 100 may also 
include an online service 130 which is configured to allow 
users to create and maintain accounts with online service 130. 
Computer system 100 may further include a content selection 
service 104 configured to select third-party content to be 
provided to client devices 102-103. For example, content 
source 108 may provide a first-party webpage to client device 
102 that includes additional third-party content selected by 
content selection service 104. 
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0020 Network 106 may be any form of computer network 
that relays information between client devices 102-103, con 
tent sources 108-110, online service 130, and content selec 
tion service 104. For example, network 106 may include the 
Internet and/or other types of data networks, such as a local 
area network (LAN), a wide area network (WAN), a cellular 
network, satellite network, or other types of data networks. 
Network 106 may also include any number of computing 
devices (e.g., computer, servers, routers, network Switches, 
etc.) that are configured to receive and/or transmit data within 
network 106. Network 106 may further include any number 
of hardwired and/or wireless connections. For example, cli 
ent device 102 may communicate wirelessly (e.g., via WiFi. 
cellular, radio, etc.) with a transceiver that is hardwired (e.g., 
via a fiber optic cable, a CATS cable, etc.) to other computing 
devices in network 106. 

0021 Client devices 102-103 may be any number of dif 
ferent types of user electronic devices configured to commu 
nicate via network 106 (e.g., laptop computers, desktop com 
puters, tablet devices, Smartphones, digital video recorders, 
set-top boxes for televisions, video game consoles, combina 
tions thereof, etc.). In some implementations, the types of 
client devices 102-103 may be categorized as being mobile 
devices, desktop devices (e.g., devices intended to remain 
stationary or configured to primarily access network 106 via 
a local area network), tablet devices, or any other category of 
electronic devices. In one example, client device 102 may be 
a mobile device and client device 103 may be a desktop 
device. Each of client devices 102-103 includes a processor 
and a memory coupled thereto that stores machine instruc 
tions executable by the processor. As shown, client device 102 
include a processor 112 and a memory 114. Memory 114 may 
store machine instructions that, when executed by processor 
112 cause processor 112 to perform one or more of the opera 
tions described herein. Processor 112 may include a micro 
processor, ASIC, FPGA, etc., or combinations thereof. 
Memory 114 may include, but is not limited to, electronic, 
optical, magnetic, or any other storage or transmission device 
capable of providing processor 112 with program instruc 
tions. Memory 114 may include a floppy disk, CD-ROM, 
DVD, magnetic disk, memory chip, ROM, RAM, EEPROM, 
EPROM, flash memory, optical media, or any other suitable 
memory from which processor 112 can read instructions. The 
instructions may include code from any suitable computer 
programming language such as, but not limited to, C, C++, 
C#, Java, JavaScript, Perl, HTML, XML, Python and Visual 
Basic. 

0022. Client devices 102-103 may each include one or 
more user interface devices. A user interface device may be 
any electronic device that conveys data to a userby generating 
sensory information (e.g., a visualization on a display, one or 
more sounds, tactile feedback, etc.) and/or converts received 
sensory information from a user into electronic signals (e.g., 
a keyboard, a mouse, a pointing device, a touch screen dis 
play, a microphone, etc.). The one or more user interface 
devices may be internal to the housings of client devices 
102-103 (e.g., built-in display, microphone, etc.) or external 
to the housings of client device 102-103 (e.g., a monitor 
connected to client device 102, a speaker connected to client 
device 102, etc.), according to various implementations. For 
example, client device 102 may include an electronic display 
116, which displays webpages and other data received from 
content sources 108-110, online service 130, and/or content 
selection service 104. In various implementations, display 
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116 may be located inside or outside of the same housing as 
that of processor 112 and/or memory 114. For example, dis 
play 116 may be an external display, Such as a computer 
monitor, television set, or any other stand-alone form of elec 
tronic display. In other examples, display 116 may be inte 
grated into the housing of a laptop computer, mobile device, 
or other form of computing device having an integrated dis 
play. 
0023 Content sources 108-110 may each be one or more 
electronic devices connected to network 106 that provide 
content to devices connected to network 106. For example, 
content sources 108-110 may be computer servers (e.g., FTP 
servers, file sharing servers, web servers, etc.) or combina 
tions of servers (e.g., data centers, cloud computing plat 
forms, etc.). Content may include, but is not limited to, 
webpage data, a text file, a spreadsheet, images, search 
results, otherforms of electronic documents, and applications 
executable by client devices 102-103. For example, content 
source 108 may be an online search engine that provides 
search result data to client device 102 in response to a search 
query. In another example, content Source 110 may be a 
first-party web server that provides webpage data to client 
device 102 in response to a request for the webpage. Similar 
to client devices 102-103, content sources 108-110 may each 
include a processor in communication with a memory that 
stores machine instructions executable by the processor. As 
shown, for example, content Source 108 may include a pro 
cessor 122 and a memory 124 that stores machine instructions 
executable by processor 122. For example, processor 122 
may execute instructions to serve web pages to client devices 
102-103 via network 106. 

0024. According to various implementations, content 
sources 108-110 may provide first-party webpage data to 
client device 102 that includes one or more content tags. In 
general, a content tag refers to any piece of webpage code 
associated with the action of including third-party content 
with a first-party webpage. For example, a content tag may 
define a slot on a webpage for third-party content, a slot for 
out of page third-party content (e.g., an interstitial slot), 
whether third-party content should be loaded asynchronously 
or synchronously, whether the loading of third-party content 
should be disabled on the webpage, whether third-party con 
tent that loaded unsuccessfully should be refreshed, the net 
work location of a content source that provides the third-party 
content (e.g., content sources 108-110, content selection ser 
Vice 104, etc.), a network location (e.g., a universal resource 
locator (URL)) associated with clicking on the third-party 
content, how the third-party content is to be rendered on a 
display, a command that causes client devices 102-103 to set 
browser cookies (e.g., via pixel tags that set cookies via image 
requests sent from client devices 102-103 to content selection 
service 104), one or more keywords used to retrieve the third 
party content, and other functions associated with providing 
third-party content with a first-party webpage. For example, 
content source 108 may serve first-party webpage data to 
client device 102 that causes client device 102 to retrieve 
third-party content from content selection service 104. In 
another implementation, content may be selected by content 
selection service 104 and provided by content source 108 as 
part of the first-party webpage data sent to client device 102. 
In a further example, content selection service 104 may cause 
client device 102 to retrieve third-party content from a speci 
fied location, such as memory 114 or content sources 108 
110. 
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0025 Content selection service 104 may also be one or 
more electronic devices connected to network 106. Content 
selection service 104 may be a computer server (e.g., an FTP 
server, a file sharing server, a web server, etc.) or a combina 
tion of servers (e.g., a data center, a cloud computing plat 
form, etc.). Content selection service 104 may include a pro 
cessor 118 and a memory 120that stores program instructions 
executable by processor 118. When the instructions stored in 
memory 120 are executed by processor 118, processor 118 is 
configured to perform the operations described herein. In 
cases in which content selection service 104 is a combination 
of computing devices, processor 118 may represent the col 
lective processors of the devices and memory 120 may rep 
resent the collective memories of the devices. 

0026 Content selection service 104 may be configured to 
select third-party content for client devices 102-103 (i.e., 
content selection service 104 may provide a third-party con 
tent selection service to client devices 102-103). In one 
implementation, the selected third-party content may be pro 
vided by content selection service 104 to client device 102 via 
network 106. For example, content source 110 may upload 
the third-party content to content selection service 104. Con 
tent selection service 104 may then provide the third-party 
content to client device 102 to be presented in conjunction 
with first-party content provided by any of content sources 
108-110. In other implementations, content selection service 
104 may provide an instruction to client device 102 that 
causes client device 102 to retrieve the selected third-party 
content (e.g., from memory 114 of client device 102, from 
content source 110, etc.). For example, content selection ser 
vice 104 may select third-party content to be provided as part 
of a first-party webpage being visited by client device 102 or 
within a first-party application being executed by client 
device 102 (e.g., within a game, messenger application, etc.). 
0027 Content selection service 104 may be configured to 
select content based on a device identifier associated with 
client device 102. In general, a device identifier refers to any 
form of data that may be used to representa device or software 
that receives content selected by content selection service 
104. In some implementations, a device identifier may be 
associated with one or more other device identifiers (e.g., a 
device identifier for a mobile device, a device identifier for a 
home computer, etc.). Device identifiers may include, but are 
not limited to, cookies, device serial numbers, user profile 
data, or network addresses. For example, a cookie set on 
client device 102 may be used to identify client device 102 to 
content selection service 104. 

0028. For situations in which the systems discussed herein 
collect personal information about a user, or may make use of 
personal information, the user may be provided with an 
opportunity to control which programs or features collect 
Such information, the types of information that may be col 
lected (e.g., information about a user's Social network, social 
actions or activities, a user's preferences, a user's current 
location, etc.), and/or how third-party content may be 
selected by content selection service 104 and presented to the 
user. Certain data, Such as a device identifier, may be anony 
mized in one or more ways before it is stored or used, so that 
personally identifiable information is removed when gener 
ating parameters (e.g., demographic parameters) used by 
content selection service 104 to select third-party content. For 
example, a device identifier for client device 102 may be 
anonymized so that no personally identifiable information 
about its corresponding user can be determined by content 
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selection service 104 from it. In another example, a user's 
geographic location may be generalized where location infor 
mation is obtained (such as to a city, ZIP code, or state level), 
so that a precise location of the user cannot be determined. 
Thus, the user of client device 102 may have control over how 
information is collected about him or her and used by content 
selection service 104. 

0029. If the user of client device 102 has elected to allow 
content selection service 104 to use information regarding 
him or her, content selection service 104 may use history data 
associated with a device identifier to select relevant content 
for the corresponding user. History data may be any data 
associated with a device identifier that is indicative of an 
online event (e.g., visiting a webpage, interacting with pre 
sented content, conducting a search, making a purchase, 
downloading content, etc.). Based in part on the analyzed 
history data, content selection service 104 may select third 
party content to be provided in conjunction with first-party 
content (e.g., as part of a displayed webpage, as a pop-up, 
within a video game, within another type of application, etc.). 
Additional data associated with a device identifier may 
include, but is not limited to, the device type of client device 
102 (e.g., whether client device 102 is a desktop or mobile 
device), the location of client device 102, or a search query 
generated by client device 102. For example, content selec 
tion service 104 may select third-party content to be provided 
as part of a first-party webpage or in conjunction with search 
results from one of content sources 108-110. 

0030 Content selection service 104 may analyze the his 
tory data associated with a device identifier to identify one or 
more topics that may be of interest to a user. For example, 
content selection service 104 may perform text and/or image 
analysis on a webpage from content source 108, to determine 
one or more topics of the webpage. In some implementations, 
a topic may correspond to a predefined interest category used 
by content selection service 104. For example, a webpage 
devoted to the topic of golf may be classified under the inter 
est category of sports. In some cases, interest categories used 
by content selection service 104 may conform to a taxonomy 
(e.g., an interest category may be classified as falling under a 
broader interest category). For example, the interest category 
of golf may be /Sports/Golf, /Sports/Individual Sports/Golf, 
or under any other hierarchical category. Similarly, content 
selection service 104 may analyze the content of a first-party 
webpage accessed by client device 102 to identify one or 
more topical categories for the webpage. For example, con 
tent selection service 104 may use text or image recognition 
on the webpage to determine that the webpage is devoted to 
the topical category of /Sports/Golf. 
0031 Content selection service 104 may receive history 
data indicative of one or more online events associated with a 
device identifier. In implementations in which a content tag 
causes client device 102 to request content from content 
selection service 104. Such a request may include a device 
identifier for client device 102 and/or additional information 
(e.g., the webpage being loaded, the referring webpage, etc.). 
For example, content selection service 104 may receive and 
store history data regarding whether or not third-party content 
provided to client device 102 was selected using an interface 
device (e.g., the user of client device 102 clicked on a third 
party hyperlink, third-party image, etc.). Content selection 
service 104 may store such data to record a history of online 
events associated with a device identifier. In some cases, 
client device 102 may provide history data to content selec 
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tion service 104 without first executing a content tag. For 
example, client device 102 may periodically send history data 
to content selection service 104 or may do so in response to 
receiving a command from a user interface device. In some 
implementations, content selection service 104 may receive 
history data from content sources 108-110. For example, 
content source 108 may store history data regarding web 
transactions with client device 102 and provide the history 
data to content selection service 104. 

0032. According to various implementations, content 
selection service 104 may be configured to associate an 
online event regarding third-party content with an account 
maintained by online service 130. In one implementation, 
content tags on webpages served by content sources 108-110 
may be configured to cause client devices 102-103 to report 
data to online service 130 when particular webpages are 
loaded. If the corresponding client device is logged into an 
account with online service 130 at the time, online service 
130 may record the online event and associate it with the 
logged-in account. Online service 130 may be any form of 
online service that allows users to create unique accounts, 
Such as an email service, an application marketplace, a social 
networking service, a messaging service, an online forum, or 
the like. Similar to the other devices on network 106, online 
service 130 includes a processor 126 that executes instruc 
tions stored in a memory 128 to perform the operations 
described herein. Content selection service 104 may receive 
any recorded online actions from online service 130. In some 
implementations, content selection service 104 and online 
service 130 may be provided by the same business entity or 
the same online service (e.g., online service 130 may be a 
search engine that allows users to create accounts and also 
provides a content selection service). 
0033 Content selection service 104 may apply one or 
more weightings to an interest or product category, to deter 
mine whether the category is to be associated with a device 
identifier or account with online service 130. For example, 
content selection service 104 may impose a maximum limit to 
the number of product or interest categories associated with a 
device identifier. The top n-number of categories having the 
highest weightings may then be selected by content selection 
service 104 to be associated with a particular device identifier. 
A category weighting may be based on, for example, the 
number of webpages visited by the device identifier regarding 
the category, when the visits occurred, how often the topic of 
the category was mentioned on a visited webpage, or any 
online actions performed by the device identifier regarding 
the category. For example, topics of more recently visited 
webpages may receive a higher weighting than webpages that 
were visited further in the past. Categories may also be sub 
divided by the time periods in which the webpage visits 
occurred. For example, the interest or product categories may 
be subdivided into long-term, short-term, and current catego 
ries, based on when the device identifier visited a webpage 
regarding the category. 
0034 Content selection service 104 may be configured to 
conduct a content auction among third-party content provid 
ers to determine which third-party content is to be provided to 
client devices 102-103. For example, content selection ser 
Vice 104 may conduct a real-time content auction in response 
to client device 102 requesting first-party content from one of 
content sources 108-110 or executing a first-party applica 
tion. Content selection service 104 may use any number of 
factors to determine the winner of the auction. For example, 
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the winner of a content auction may be based in part on the 
third-party provider's bid and/or a quality score for the third 
party provider's content (e.g., a measure of how likely the 
user of client device 102 is to click on the content). In other 
words, the highest bidder is not necessarily the winner of a 
content auction conducted by content selection service 104. 
in some implementations. 
0035 Content selection service 104 may be configured to 
allow third-party content providers to create campaigns to 
control how and when the provider participates in content 
auctions. A campaign may include any number of bid-related 
parameters, such as a minimum bid amount, a maximum bid 
amount, a target bid amount, or one or more budget amounts 
(e.g., a daily budget, a weekly budget, a total budget, etc.). In 
Some cases, a bid amount may correspond to the amount the 
third-party provider is willing to pay in exchange for their 
content being presented at one or more of client devices 
102-103. In other words, the bid amount may be on a cost per 
impression or cost per thousand impressions (CPM) basis. In 
further cases, a bid amount may correspond to a specified 
action being performed in response to the third-party content 
being presented at a client device. For example, a bid amount 
may be a monetary amount that the third-party content pro 
vider is willing to pay, should their content be clicked on at the 
client device, thereby redirecting the client device to the 
providers webpage. In other words, a bid amount may be a 
cost per click (CPC) bid amount. In another example, the bid 
amount may correspond to an action being performed on the 
third-party provider's website, such as the user of client 
device 102 making a purchase (e.g., a conversion). Such bids 
are typically referred to as being on a cost per acquisition 
(CPA) or cost per conversion basis. 
0036. A campaign created via content selection service 
104 may also include selection parameters that control when 
a bid is placed on behalf of a third-party content provider in a 
content auction. If the third-party content is to be presented in 
conjunction with search results from a search engine, for 
example, the selection parameters may include one or more 
sets of search keywords. For example, the third-party content 
provider may only participate in content auctions in which a 
search query for “golf resorts in California' is sent to a search 
engine. Other example parameters that control when a bid is 
placed on behalf of a third-party content provider may 
include, but are not limited to, a topic identified using a device 
identifiers history data (e.g., based on webpages visited by 
the device identifier), the topic of a webpage or other first 
party content with which the third-party content is to be 
presented, a geographic location of the client device that will 
be presenting the content, or a geographic location specified 
as part of a search query. In some cases, a selection parameter 
may designate a specific webpage, website, or group of web 
sites with which the third-party content is to be presented. For 
example, an advertiser selling golf equipment may specify 
that they wish to place an advertisement on the sports page of 
an particular online newspaper. 
0037 Content selection service 104 may be configured to 
generate performance metrics regarding third-party content 
selected by the service for presentation by client devices 
102-103. Performance metrics may include, but are not lim 
ited to, metrics regarding how many times the third-party 
content was selected and presented (e.g., an impression 
count), how many times the users of client devices 102-103 
interacted with the third-party content (e.g., by clicking on the 
content and being redirected to a landing webpage of the 
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third-party content provider, by playing a third-party video or 
audio file selected by content selection service 104, etc.), 
and/or how many times the third-party content resulted in a 
conversion (e.g., the users of client devices 102-103 per 
formed a desired action in response to being presented the 
third-party content). Performance metrics determined by 
content selection service 104 may also include statistics 
based on recorded online events associated with the third 
party content. In some cases, content selection service 104 
may determine a click through rate (e.g., the percentage of 
times the third-party content was clicked at client devices 
102-103 in relation to the number of times the third-party 
content was presented at client devices 102-103). Another 
statistic that content selection service 104 may determine is a 
conversion rate (e.g., the percentage of times the users of 
client devices 102-103 performed a particular action in 
response to being presented the third-party content in relation 
to the number of times the third-party content was presented). 
0038. In one implementation, content selection service 
104 may be configured to determine a number of cross-device 
conversions based on two or more devices involved in the 
conversion process being logged into the same account with 
online service 130. Content selection service 104 may receive 
data from online service 130 regarding whether or not client 
devices 102-103 are logged into accounts. Content selection 
service 104 may also receive history data from online service 
130 regarding online actions performed by client devices 
102-103 (e.g., a device was used to click on the third-party 
content, a device was used to make a purchase at the website 
of the third-party content provider, etc.). For example, assume 
that client device 102 is a desktop device that is logged into an 
account of online service 130 when third-party content is 
provided to client device 102 by content selection service 
104. If the third-party content is clicked and client device 102 
is redirected to a landing webpage of the third-party content 
provider (e.g., a webpage served by content source 110), the 
landing webpage may include code that causes client device 
102 to report the redirect to online service 130. Thus, the click 
may be associated with the account, since client device 102 
was logged into the account at the time. Similarly, assume that 
client device 103 is a desktop device operated by the same 
user as client device 102 and is also logged into the same 
account of online service 130. If the user revisits the website 
of the third-party content provider at a later time and com 
pletes a conversion, the conversion may also be associated 
with the account and attributed back to the presentation of the 
third-party content at client device 102, even though the con 
version was performed across the devices. 
0039 Content selection service 104 may be configured to 
estimate a total number of cross-device conversions and/or a 
total number of conversions (e.g., single and cross-device 
conversions) based on the recorded conversions. In one 
implementation, content selection service 104 may use an 
observed percentage of one device type to another where one 
of each type of devices is logged into the same account with 
online service 130. For example, content selection service 
104 may receive data from online service 130 regarding 
mobile devices that have logged into the same accounts as 
desktop devices. Using this data and the observed cross 
device conversions, content selection service 104 may esti 
mate the total number of cross-device conversions for third 
party content. In one implementation, content selection 
service 104 may also use the estimated total number of cross 
device conversions to determine an estimated total number of 
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conversions associated with the third-party content. Content 
selection service 104 may provide any of the generated met 
rics regarding third-party content via network 106 to a device 
associated with a third-party content provider. For example, 
content selection service 104 may serve a performance report 
that includes performance metrics for a third-party content 
provider's campaign on content selection service 104. 
0040. Referring now to FIG. 2A, an illustration is shown 
of electronic display 116 displaying an example first-party 
webpage 206. Electronic display 116 is in electronic commu 
nication with processor 112 which causes visual indicia to be 
displayed on electronic display 116. As shown, processor 112 
may execute a web browser 200 stored in memory 114 of 
client device 102, to display indicia of content received by 
client device 102 via network 106. In other implementations, 
another application executed by client device 102 may incor 
porate some or all of the functionality described with regard 
to web browser 200 (e.g., a video game, a chat application, 
etc.). 
0041 Web browser 200 may operate by receiving input of 
a uniform resource locator (URL) via a field 202 from an 
input device (e.g., a pointing device, a keyboard, a touch 
screen, etc.). For example, the URL, http://www.example. 
test/weather.html, may be entered into field 202. Processor 
112 may use the inputted URL to request data from a content 
Source having a network address that corresponds to the 
entered URL. In other words, client device 102 may request 
first-party content accessible at the inputted URL. In response 
to the request, the content source may return webpage data 
and/or other data to client device 102. Web browser 200 may 
analyze the returned data and cause visual indicia to be dis 
played by electronic display 116 based on the data. 
0042. In general, webpage data may include text, hyper 
links, layout information, and other data that may be used to 
provide the framework for the visual layout of first-party 
webpage 206. In some implementations, webpage data may 
be one or more files of webpage code written in a markup 
language. Such as the hypertext markup language (HTML). 
extensible HTML (XHTML), extensible markup language 
(XML), or any other markup language. For example, the 
webpage data in FIG. 2A may include a file, “weather.html 
provided by the website, “www.example.test.” The webpage 
data may include data that specifies where indicia appear on 
first-party webpage 206, such as text 208. In some implemen 
tations, the webpage data may also include additional URL 
information used by web browser 200 to retrieve additional 
indicia displayed on first-party webpage 206. For example, 
the file, “weather.html.” may also include one or more 
instructions used by processor 112 to retrieve images 210-216 
from their respective content sources. 
0043 Web browser 200 may include a number of naviga 
tional controls associated with first-party webpage 206. For 
example, web browser 200 may be configured to navigate 
forward and backwards between webpages in response to 
receiving commands via inputs 204 (e.g., a back button, a 
forward button, etc.). Web browser 200 may also include one 
or more scroll bars 220, which can be used to display parts of 
first-party webpage 206 that are currently off-screen. For 
example, first-party webpage 206 may be formatted to be 
larger than the screen of electronic display 116. In Sucha case, 
the one or more scroll bars 220 may be used to change the 
vertical and/or horizontal position of first-party webpage 206 
on electronic display 116. 
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0044 First-party webpage 206 may be devoted to one or 
more topics. For example, first-party webpage 206 may be 
devoted to the local weather forecast for Freeport, Me. In 
Some implementations, a content selection server, such as 
content selection service 104, may analyze the contents of 
first-party webpage 206 to identify one or more topics. For 
example, content selection service 104 may analyze text 208 
and/or images 210-216 to identify first-party webpage 206 as 
being devoted to weather forecasts. In some implementations, 
webpage data for first-party webpage 206 may include meta 
data that identifies a topic. 
0045. In various implementations, content selection ser 
vice 104 may select some of the content presented on first 
party webpage 206 (e.g., an embedded image or video, etc.) 
or in conjunction with first-party webpage 206 (e.g., in a 
pop-up window or tab, etc.). For example, content selection 
service 104 may select third-party content 218 to be included 
on webpage 206. In some implementations, one or more 
content tags may be embedded into the code of webpage 206 
that defines a content field located at the position of third 
party content 218. Another content tag may cause web 
browser 200 to request additional content from content selec 
tion service 104, when first-party webpage 206 is loaded. 
Such a request may include one or more keywords, a device 
identifier for client device 102, or other data used by content 
selection service 104 to select content to be provided to client 
device 102. In response, content selection service 104 may 
select third-party content 218 for presentation on first-party 
webpage 206. 
0046 Content selection service 104 may select third-party 
content 218 (e.g., an advertisement) by conducting a content 
auction, in Some implementations. Content selection service 
104 may also determine which third-party content providers 
compete in the auction based in part on campaign parameters 
set by the providers. For example, only content providers that 
specified a topic that matches that of webpage 206, an interest 
category of a device identifier accessing webpage 206, or 
webpage 206 specifically may compete in the content auc 
tion. Based on bidding parameters for these third-party con 
tent providers, content selection service 104 may compare 
their bid amounts, quality Scores, and/or other values to deter 
mine the winner of the auction and select third-party content 
218 for presentation with webpage 206. 
0047. In some implementations, content selection service 
104 may provide third-party content 218 directly to client 
device 102. In other implementations, content selection ser 
vice 104 may send a command to client device 102 that causes 
client device 102 to retrieve third-party content 218. For 
example, the command may cause client device 102 to 
retrieve third-party content 218 from a local memory, if third 
party content 218 is already stored in memory 114, or from a 
networked content source. In this way, any number of differ 
ent pieces of content may be placed in the location of third 
party content 218 on first-party webpage 206. In other words, 
one user that visits first-party webpage 206 may be presented 
with third-party content 218 and a second user that visits 
first-party webpage 206 may be presented with different con 
tent. Otherforms of content (e.g., an image, text, an audio file, 
a video file, etc.) may be selected by content selection service 
104 for display with first-party webpage 206 in a manner 
similar to that of third-party content 218. In further imple 
mentations, content selected by content selection service 104 
may be displayed outside of first-party webpage 206. For 
example, content selected by content selection service 104 
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may be displayed in a separate window or tab of web browser 
200, may be presented via another software application (e.g., 
a text editor, a media player, etc.), or may be downloaded to 
client device 102 for later use. 

0048. Third-party content 218 may be interactive content. 
In other words, the user of client device 102 may interact with 
third-party content 218 via an interface device. For example, 
third-party content 218 may be clickable (e.g., via a mouse, 
touch screen, etc.) and hotlinked to a landing webpage of the 
third-party content provider. In various implementations, 
webpage 206, third-party content 218, and/or the landing 
webpage may be configured to cause client device 102 to 
report a content interaction with third-party content 218 to 
content selection service 104 and/or to online service 130. In 
one implementation, webpage 206 and the landing webpage 
may include pixel tags that allows content selection service 
104 to set a cookie on client device 102 and cause client 
device 102 to report the cookie back to content selection 
service 104 when the landing webpage is loaded. In another 
implementation, assume that client device 102 is logged into 
an account of online service 130 and the landing webpage 
includes code that cases client device 102 to report that the 
user of client device 102 clicked on third-party content 218 
and was redirected to the hotlinked webpage of the third-party 
content provider. Online service 130 may then provide the 
recorded data to content selection service 104. Thus, content 
selection service 104 may receive data regarding interactions 
with third-party content 218 by users that are presented the 
content. If a user is also logged into an account with online 
service 130, content selection service 104 may also associate 
the content interaction with the account. 

0049 Referring now to FIG.2B, an illustration is shown of 
one implementation of an electronic display showing the 
completion of a conversion. As shown, webpage 232 may be 
an order confirmation webpage representing the final step of 
a conversion (e.g., a purchase was made). Webpage 232 may 
include text 234 indicating that the webpage includes an order 
receipt for a recent purchase. Webpage 232 may also include 
order details, such as a quantity 236 of a purchased item, a 
description 238 of the purchased item, a total purchase price 
240 for the item, or the like. 
0050 Also as shown, webpage 232 may be part of the 
website hotlinked to third-party content 218 shown in FIG. 
2A. For example, third-party content 218 may be hotlinked to 
the merchant website located at the domain, http://www.som 
brero-store...test, as entered into field 230. Some or all of the 
webpages of the website may be configured to cause the 
device to report back visits made to the various webpages to 
online service 130 and/or to content selection service 104. For 
example, webpage 232 may include instructions that cause 
the accessing device to report the visit to webpage 232 to 
online service 130. If the device is also logged into an account 
of online service 130 at the time, online service 130 may 
associate the visit to webpage 232 and the completion of a 
conversion with the account. 

0051. In one implementation, webpage 232 is accessed by 
the same device as webpage 206 shown in FIG. 2A (e.g., 
client device 102 accesses both webpages). Since the same 
device was used to click on third-party content 218 and to 
complete a purchase on the hotlinked website, i.e., a conver 
Sion, this form of conversion is a single device conversion. 
Content selection service 104 may use the recorded conver 
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sion to generate performance metrics for third-party content 
218. Such as a conversion rate, a cost per conversion, or the 
like. 
0052. In another implementation, webpage 232 is 
accessed by a different device than the device that accessed 
webpage 206 in FIG. 2A. For example, assume that webpage 
206 was accessed by client device 102 and that webpage 232 
was accessed by client device 103. If both devices 102 and 
103 were logged into the same account with online service 
130 at the times webpages 206 and 232 were accessed, con 
tent selection service 104 may link these events to attribute 
the conversion completed on webpage 232 to the presentation 
of third-party content 218 on webpage 206. This type of 
conversion is considered to be a cross-device conversion, 
since the desired user action (e.g., completing a purchase on 
the providers website) was performed using a different 
device than the device that was presented third-party content 
218. In some implementations, content selection service 104 
may impose a time limit between events, to attribute a pur 
chase to the presentation of third-party content. For example, 
content selection service 104 may only attribute the purchase 
to third-party content 218 if the purchase was completed 
within an hour, several hours, a day, etc., after third-party 
content 218 was presented on client device 102. After a pre 
defined amount of time has elapsed, the purchase may be 
considered to be unrelated to the presentation of third-party 
content 218 by client device 102. 
0053 Referring now to FIG.3, a detailed block diagram of 
the content selection service 104 of FIG. 1 is shown, accord 
ing to various implementations. As shown, content selection 
service 104 may include a number of hardware components in 
electronic communication with one another configured to 
generate and provide an earnings alert to a first-party content 
provider. For example, content selection service 104 may 
include input and/or output (I/O) hardware 302 in electronic 
communication with processor 118 that is configured to 
receive data from another computing device (e.g., an indica 
tion of an interaction with third-party content by a client 
device, account settings from content providers, etc.) and/or 
provide data to another computing device (e.g., an earnings 
warning, etc.) via network 106. Content selection service 104 
may also include various software modules in memory 120 
that, when executed by processor 118, cause processor 118 to 
perform the functions described herein. 
0054 Memory 120 may include a content selector 304 that 

is configured to select third-party content for presentation in 
conjunction with first-party content. In some implementa 
tions, content selector 304 may receive a content selection 
request via I/O hardware 302 from a client device accessing 
the first-party content or from the source of the first-party 
content itself For example, content selector 304 may receive 
a content selection request from a client device in response to 
the client device executing a content tag embedded into a 
first-party webpage accessed by the client device. In 
response, content selector 304 may determine which piece or 
pieces of third-party content are to be presented with the 
first-party webpage. 
0055 Content selector 304 may base a content selection 
on any number of factors. In some implementations, content 
selector 304 may conduct a content auction in which bids are 
placed on behalf of third-party content providers. Such bids 
may be specified directly by the third-party content providers 
or generated automatically by content selector 304 based on 
auction parameters specified by the third-party content pro 
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viders. For example, a third-party content provider may 
specify a minimum, maximum, or target bid as part of an 
advertising campaign. In another example, a third-party con 
tent provider may select a bidding strategy to achieve a par 
ticular goal (e.g., to maximize the number of impressions, 
clicks, conversions, etc. for the third-party content provider's 
content). In a further example, bids may be generated by 
content selector 304 on behalf of a third-party content pro 
vider based on a specified budget (e.g., a daily budget, a 
weekly budget, etc.). In other implementations, content selec 
tor 304 may select third-party content based on an agreement 
between the first-party content provider and a third-party 
content provider in which the third-party content provider is 
allowed to place content with the first-party content for a 
specified amount of time (e.g., a particular advertisement may 
be shown on the first-party provider's website for a week). 
0056. In some implementations, content selector 304 may 
be configured to determine whether certain third-party con 
tent is even eligible for selection for a particular piece of 
first-party content. For example, content selector 304 may 
base the eligibility of third-party content for selection on 
parameters set by either or both of the first and third-party 
content providers. In one implementation, the first-party con 
tent provider may set parameters that control which types of 
third-party content are eligible for presentation with the first 
party content (e.g., the topics of third-party content that are 
prohibited or eligible for selection, whether third-party con 
tent related to a user interest category is eligible for selection, 
etc.). In a further implementation, the third-party content 
provider may specify parameters that control the types of 
devices for which their content is eligible for selection (e.g., 
desktop devices, mobile devices, specific hardware or soft 
ware device configurations, etc.), the geographic locations of 
eligible devices, user interest categories, or the like. Thus, 
content selector 304 may determine whether a piece of third 
party content is even eligible for selection for a particular 
client device or with a particular piece of first-party content 
before generating an auction bid on behalf of the third-party 
content provider. 
0057. In one implementation, content selector 304 may 
base the selection of third-party content on one or more qual 
ity scores. In general, a quality Score may represent the like 
lihood of a user interacting with a piece of third-party content 
(e.g., clicking on the content, playing the content, etc.), how 
closely a third-party website hyperlinked to the third-party 
content relates to the third-party content, how closely a topic 
of the third-party content matches a topic of the first-party 
content, or combinations thereof. In some cases, content 
selector 304 may combine a quality Score with a generated 
auction bid for a third-party content provider, to determine 
whether content from the provider is selected for presenta 
tion. For example, content selector 304 may add a quality 
score and an auction bid for a third-party content provider to 
determine an overall score and compare overall scores among 
providers, to select third-party content. Thus, the third-party 
content provider having a high auction bid, but a low quality 
score, may not be guaranteed that his or her content will be 
selected by content selector 304. 
0.058 Memory 120 may store content interaction data 306 
received via I/O hardware 302 from the client devices that 
presented the third-party content selected by content selector 
304 and/or from online service 130. Content interaction data 
306 may generally include any data indicative of the third 
party content having been interacted with by a user interface 
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device. For example, content interaction data 306 may 
include data indicative of the third-party content being 
clicked or otherwise selected (e.g., via a touch screen, via a 
Voice command, via a recognized position of a user's eye, 
etc.) at the device that presents the third-party content. Con 
tent interaction data 306 may also include timestamp infor 
mation indicative of when a content interaction occurred and/ 
or a device identifier for the device. For example, content 
interaction data 306 may include data indicative of a third 
party content advertisement being clicked at a particular 
mobile device represented by a cookie. 
0059 Memory 120 may store conversion completion data 
308 received via I/O hardware 302 from online service 130 
and/or directly from client devices. Conversion completion 
data 308 may include data indicative of any form of specified 
online action being performed, such as the completion of an 
online purchase, signing up for a marketing list, creating an 
account, downloading Software, or any other form of action. 
In some cases, conversion completion data 308 may include 
data indicative of the steps taken to complete a conversion. 
For example, conversions completion data 308 may include 
data indicative of the webpages navigated to arrive at a pur 
chase completion webpage. Similar to content interaction 
data 306, conversion completion data 308 may include times 
tamp and/or device identifier information to indicate when a 
conversion was completed and/or the device that completed 
the conversion. 

0060 Memory 120 may include online account data 312 
received from online service 130 via I/O hardware 302. 
Online account data 312 may include unique identifiers for 
the accounts registered with online service 130. For example, 
online account data 312 may include a listing of Screen 
names, logins, or the like. In some cases, the actual screen 
names or other information may be anonymized prior to being 
stored in online account data 312 to provide another layer 
between the actual identity of users and the data used by 
content selection service 104. Online account data 312 may 
be associated with some or all of content interaction data 306 
and/or conversion completion data 308. In cases in which a 
client device was logged into an account of online service 130 
during a content interaction, during the completion of a con 
version, or the performance of any actions in between, an 
identifier for the account in online account data 312 may be 
associated with any corresponding data in content interaction 
data 306 or conversion completion data 308. 
0061. In one implementation, memory 120 includes 
device types 310. Device types 310 may include any pre 
defined classifications of client devices, such as mobile 
devices, tablet devices, desktop devices, or the like. Device 
types 310 may be associated with content interaction data 306 
and conversion completion data 308, thereby allowing per 
formance metrics for third-party content to be divided along 
the different device types. In one implementation, device 
types 310 may also include data associated with online 
account data 312, such as the relative number of devices of 
one type logged into the same accounts as another type of 
devices. For example, device types 310 may include a statistic 
that 15% of tablet devices are logged into the same online 
accounts as desktop devices. 
0062. In various implementations, memory 120 may 
include an account attribution module 314. Account attribu 
tion module 314 may be configured to use online account data 
312 and device types 310 to associate content interactions in 
content interaction data 306 with completed conversions in 
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conversion completion data 308 across different device types. 
In other words, account attribution module 314 may be con 
figured to identify cross-device conversions observed from 
content interaction data 306 and conversion completion data 
308 based on both devices being logged into the same account 
with online service 130 at the time. In one implementation, 
account attribution module 314 may only look to the last 
interaction for a conversion. For example, assume that the 
following events occurred: mobile click->desktop click 
>desktop conversion by devices logged into the same online 
account. In such a case, account attribution module 314 may 
classify the conversion as a desktop->desktop conversion, 
since the last click on the third-party content occurred on the 
desktop device (e.g., the third-party content was provided to 
both the user's mobile device and the user's desktop device). 
0063. Account attribution module 314 may also impose a 
time limit to associate a content interaction in content inter 
action data 306 with a completed conversion in conversion 
completion data 308. For example, only conversions that 
were completed within an hour, several hours, a day, a week, 
or any other predefined amount of time from a click on the 
third-party content, may be associated with the click. In some 
cases, account attribution module 314 may also identify 
cross-device conversions across devices of the same type. For 
example, account attribution module 314 may identify cross 
device conversions across two or more desktop devices, if 
different web browsers are used to interact with the third 
party content and to complete a conversion or if different 
computer are used. 
0064. Account attribution module 314 may further be con 
figured to remove duplicate conversions identified as both 
single device conversions and cross-device conversions. Such 
a situation may occur, for example, if device identifiers (e.g., 
cookies) are used in addition to online accounts to identify 
conversions. In these situations, account attribution module 
314 may attribute the conversion to the same device, even if 
the last content interaction occurred on a different device. 
While the type of conversion may be skewed one way or the 
other during de-duplication (e.g., as a single device conver 
sion or as a cross-device conversion), the conversion will only 
be counted once. 

0065 Memory 120 may also include a conversion estima 
tion module 316 configured to estimate a total number of 
cross-device conversions based on the number of observed 
cross-device conversions identified by account attribution 
module 314 and based on device types 310. In other words, 
conversion estimation module 316 may extrapolate out the 
number of observed cross-device conversions using an 
observed percentage of one device type being logged into the 
same online accounts as another device type. In one imple 
mentation, conversion estimation module 316 may determine 
an estimated total number of cross-device conversions (cross 
device conversions) associated with the third-party con 
tent of a provider as follows: 

cross-device conversion es cross-device conversions 
: See* (100/X%) 

where cross-device conversions is the number of 
cross-device conversions observed across a first and second 
device type and X% is the percentage of the first device type 
observed to be signed into the same accounts as the second 
device type. For example, if cross-device conversions 
served=10 and X%=10.5 (e.g., 10.5% of one device type are 
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observed to log into the same accounts as devices of a second 
device type), then the estimated total number of cross-device 
conversions is 95.2. 

0066 Conversion estimation module 316 may be config 
ured to determine an estimated total number of conversions, 
in one implementation. Conversion estimation module 316 
may determine an estimated total number of conversions as 
follows: 

conversions cross-device conversions--conver 
SIOllSievice 

where cross-device conversions is the estimated total num 
ber of cross-device conversions and conversions is 
number of observed conversions from the first device type 
alone. 

0067 Conversion estimation module 316 may provide any 
generated performance metrics (e.g., the number of observed 
cross-device conversions, the number of estimated cross-de 
Vice conversions, the estimated total number of conversions, 
etc.) via I/O hardware 302 to a device associated with a 
third-party content provider. In one implementation, the per 
formance metrics may be part of a performance report for a 
campaign or other grouping of third-party content from the 
provider. For example, a third-party content provider may 
review the performance of his or her advertising campaign 
using the metrics generated by conversion estimation module 
316. 

0068 Referring now to FIG.4, a flow diagram of the steps 
taken in one implementation of a process 400 for estimating 
cross-device conversions. Process 400 generally includes 
determining a number of third-party content interactions by a 
first set of devices (step 402), determining a number of 
observed cross-device conversion associated with a second 
set of devices (step 404), determining a percentage of the first 
set of devices logged into the same accounts as the second set 
(step 406), calculating an estimated total number of cross 
device conversions (step 408), and providing the estimated 
total number of cross-device conversions (step 410). Process 
400 may be implemented by one or more computing devices 
executing stored machine instructions. For example, process 
400 may be implemented by content selection service 104 
shown in detail in FIG. 3. In general, process 400 allows a 
third-party content provider to review the estimated perfor 
mance of his or her third-party content, such as part of an 
advertising campaign. 
0069. Referring still to the implementation of FIG.4, pro 
cess 400 includes determining a number of third-party con 
tent interactions by a first set of devices (step 402). The first 
set of devices may be any set of client devices at which the 
third-party content was presented. In some cases, the first set 
of devices may be devices of the same type. Such as desktop 
devices, tablet devices, mobile devices, or the like. The con 
tent interactions may be any form of action performed relative 
to the third-party content using a user interface device. For 
example, the content interactions may correspond to the num 
ber of times the third-party content was clicked or otherwise 
selected at the client devices. In various implementations, the 
third-party content interactions may be determined based on 
code inserted into webpages that cause the client devices to 
report on which webpages associated with the third-party 
content are visited by the devices. For example, webpage 
code on a landing page associated with the third-party content 
may cause a client device to report a cookie or other device 
identifier to the content selection service. In another example, 
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the webpage code may cause the device to report the naviga 
tion to the landing webpage to an online service. 
0070 Referring still to the implementation of FIG.4, pro 
cess 400 includes determining a number of observed cross 
device conversions associated with the interactions that were 
completed by a second set of devices (step 404). Similar to the 
webpage code that causes client devices to report navigations 
to the landing webpage of the third-party content (e.g., when 
the third-party content is clicked), a webpage corresponding 
to the completion of a conversion may include similar code. 
In cases in which the content interactions and the completions 
of the conversions are reported to an online service (e.g., an 
email service, a social networking service, etc.), both events 
may be associated with one another based on the two devices 
being logged into the same account. For example, assume that 
the first set of devices are mobile devices that receive selected 
advertisements and that the second set of devices are desktop 
devices at which purchases are made on the advertisers web 
site. In Such a case, clicks on the advertisement at the mobile 
devices may be associated with the completed conversions at 
the desktop devices, if both devices are logged into the same 
online account when both events occur. In some implemen 
tations, a time limit may be imposed in order for a content 
interaction on one device type to be associated with the 
completion of a conversion on another device type. 
0071 Referring yet still to the implementation of FIG. 4, 
process 400 includes determining a percentage of the first set 
of devices that have logged into the same online accounts as 
the devices in the second set (step 406). The percentage may 
be based solely on the devices that actually received the 
third-party content being analyzed or may be based on an 
average across all devices of that type. For example, the 
online service may determine that, on average, 10% of mobile 
devices that log into accounts on the service have correspond 
ing tablet devices that have logged into the same accounts. In 
another example, the online service may determine that 15% 
of the mobile devices that received the third-party content 
logged into the same account as tablet devices. 
0072 Still referring to the implementation of FIG.4, pro 
cess 400 includes calculating an estimated total number of 
cross-device conversions (step 408). In one implementation, 
the estimated total number of cross conversions may be deter 
mined by extrapolating out the number of observed cross 
device conversions based on the percentage of the first set of 
devices that have logged into the same accounts as the second 
set. For example, assume that 10 mobile->desktop cross 
device conversions are observed and that 10.5% of mobile 
devices have logged into the same accounts as desktop 
devices. In Such a case, the estimated number of cross-device 
conversions may be 95.2 (e.g., 10*100/10.5=95.2). 
(0073. Yet still referring to the implementation of FIG. 4, 
process 400 includes providing the estimated total number of 
cross-device conversions (step 410). In one implementation, 
the total number of cross-device conversions estimated in step 
408 are provided to a third-party content provider, such as 
part of a performance report for a campaign of the provider. In 
other implementations, the estimated total number of cross 
device conversions may be provided to a module configured 
to determine another performance metric, such as an esti 
mated total number of conversions (e.g., single and cross 
device conversions), an estimated conversion rate, or the like. 
0074 Referring now to FIG. 5, an illustration is shown of 
one implementation of a performance report 524 for a third 
party content provider being displayed on an electronic dis 
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play 500. Performance report 524 may be a webpage or a 
portion of a webpage provided by a content selection service 
used by the provider to send third-party content to devices. In 
Some cases, performance report 524 may be part of a stand 
alone application that receives performance metrics from the 
content selection service. In yet further implementations, the 
device having electronic display 500 may calculate the per 
formance metrics using raw data from the content selection 
service. 

0075. As shown in the implementation of FIG. 5, perfor 
mance report 524 may identify one or more campaigns 502 
created by the third-party content provider. For example, an 
online merchant that sells hats may create a campaign to 
advertise Sombreros to devices located around Chicago. 
Associated with the campaigns may be various data that can 
be displayed as part of performance report 524. For example, 
a daily budget 504 may be displayed on performance report 
524 for campaigns 502, if such a budget has been specified. 
Performance metrics regarding the campaigns may also be 
displayed on performance report 524. For example, the num 
ber of times the third-party content in the campaign was 
presented as client devices may be shown as impressions 508. 
Similarly, the number of times the presented content was 
clicked at those devices may be shown on performance report 
524 as clicks 506 (e.g., a click count). Based on the number of 
impressions and clicks, a click through rate (“CTR) 510 may 
be calculated and presented on performance report 524. Like 
wise, the total costs 512 for the clicks and/or an average cost 
per click (“CPC) 514 may be calculated and presented as 
part of performance report 524. In various implementations, 
the number of single device conversions 516 for a campaign 
may be determined and presented as part of performance 
report 524. Performance report 524 may also include the 
number of cross-device conversions 518 that were observed, 
the estimated total number of cross-device conversions 520, 
and/or the estimated total number of conversions 522 (e.g., 
single and cross-device conversions). 
0076 Performance report 524 may be a predefined report 
or may be altered to show other performance metrics or other 
data than those depicted in fields 504-522. For example, the 
estimated total number of conversions 522 may only be 
shown in performance report 524 if the third-party content 
provider adds this field to the report. In various other imple 
mentations, some or all offields 504-522 may be hidden from 
the provider. For example, the third-party content provider 
may be able to review the total estimated number of conver 
sions, but not the estimated number of cross-device conver 
S1O.S. 

0077 Implementations of the subject matter and the 
operations described in this specification can be implemented 
in digital electronic circuitry, or in computer software, firm 
ware, or hardware, including the structures disclosed in this 
specification and their structural equivalents, or in combina 
tions of one or more of them. Implementations of the subject 
matter described in this specification can be implemented as 
one or more computer programs, i.e., one or more modules of 
computer program instructions, encoded on one or more com 
puter storage medium for execution by, or to control the 
operation of data processing apparatus. Alternatively or in 
addition, the program instructions can be encoded on an 
artificially-generated propagated signal, e.g., a machine-gen 
erated electrical, optical, or electromagnetic signal, that is 
generated to encode information for transmission to suitable 
receiver apparatus for execution by a data processing appa 
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ratus. A computer storage medium can be, or be included in, 
a computer-readable storage device, a computer-readable 
storage Substrate, a random or serial access memory array or 
device, or a combination of one or more of them. Moreover, 
while a computer storage medium is not a propagated signal, 
a computer storage medium can be a source or destination of 
computer program instructions encoded in an artificially 
generated propagated signal. The computer storage medium 
can also be, or be included in, one or more separate compo 
nents or media (e.g., multiple CDs, disks, or other storage 
devices). Accordingly, the computer storage medium may be 
tangible. 
0078. The operations described in this specification can be 
implemented as operations performed by a data processing 
apparatus on data stored on one or more computer-readable 
storage devices or received from other sources. 
007.9 The term “client or “server include all kinds of 
apparatus, devices, and machines for processing data, includ 
ing by way of example a programmable processor, a com 
puter, a system on a chip, or multiple ones, or combinations, 
of the foregoing. The apparatus can include special purpose 
logic circuitry, e.g., an FPGA (field programmable gate array) 
or an ASIC (application-specific integrated circuit). The 
apparatus can also include, in addition to hardware, code that 
creates an execution environment for the computer program 
in question, e.g., code that constitutes processor firmware, a 
protocol stack, a database management system, an operating 
system, a cross-platform runtime environment, a virtual 
machine, or a combination of one or more of them. The 
apparatus and execution environment can realize various dif 
ferent computing model infrastructures, such as web services, 
distributed computing and grid computing infrastructures. 
0080 A computer program (also known as a program, 
Software, Software application, Script, or code) can be written 
in any form of programming language, including compiled or 
interpreted languages, declarative or procedural languages, 
and it can be deployed in any form, including as a stand-alone 
program or as a module, component, Subroutine, object, or 
other unit Suitable for use in a computing environment. A 
computer program may, but need not, correspond to a file in a 
file system. A program can be stored in a portion of a file that 
holds other programs or data (e.g., one or more scripts stored 
in a markup language document), in a single file dedicated to 
the program in question, or in multiple coordinated files (e.g., 
files that store one or more modules, Sub-programs, or por 
tions of code). A computer program can be deployed to be 
executed on one computer or on multiple computers that are 
located at one site or distributed across multiple sites and 
interconnected by a communication network. 
I0081. The processes and logic flows described in this 
specification can be performed by one or more programmable 
processors executing one or more computer programs to per 
form actions by operating on input data and generating out 
put. The processes and logic flows can also be performed by, 
and apparatus can also be implemented as, special purpose 
logic circuitry, e.g., an FPGA (field programmable gate array) 
or an ASIC (application specific integrated circuit). 
I0082 Processors suitable for the execution of a computer 
program include, by way of example, both general and special 
purpose microprocessors, and any one or more processors of 
any kind of digital computer. Generally, a processor will 
receive instructions and data from a read-only memory or a 
random access memory or both. The essential elements of a 
computer are a processor for performing actions in accor 
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dance with instructions and one or more memory devices for 
storing instructions and data. Generally, a computer will also 
include, or be operatively coupled to receive data from or 
transfer data to, or both, one or more mass storage devices for 
storing data, e.g., magnetic, magneto-optical disks, or optical 
disks. However, a computer need not have such devices. 
Moreover, a computer can be embedded in another device, 
e.g., a mobile telephone, a personal digital assistant (PDA), a 
mobile audio or video player, a game console, a Global Posi 
tioning System (GPS) receiver, or a portable storage device 
(e.g., a universal serial bus (USB) flash drive), to name just a 
few. Devices Suitable for storing computer program instruc 
tions and data include all forms of non-volatile memory, 
media and memory devices, including by way of example 
semiconductor memory devices, e.g., EPROM, EEPROM, 
and flash memory devices; magnetic disks, e.g., internal hard 
disks or removable disks; magneto-optical disks; and CD 
ROM and DVD-ROM disks. The processor and the memory 
can be Supplemented by, or incorporated in, special purpose 
logic circuitry. 
0083) To provide for interaction with a user, implementa 
tions of the Subject matter described in this specification can 
be implemented on a computer having a display device, e.g., 
a CRT (cathode ray tube), LCD (liquid crystal display), 
OLED (organic light emitting diode), TFT (thin-film transis 
tor), plasma, other flexible configuration, or any other moni 
tor for displaying information to the user and a keyboard, a 
pointing device, e.g., a mouse, trackball, etc., or a touch 
screen, touchpad, etc., by which the user can provide input to 
the computer. Other kinds of devices can be used to provide 
for interaction with a user as well; for example, feedback 
provided to the user can be any form of sensory feedback, e.g., 
visual feedback, auditory feedback, or tactile feedback; and 
input from the user can be received in any form, including 
acoustic, speech, or tactile input. In addition, a computer can 
interact with a user by sending documents to and receiving 
documents from a device that is used by the user; for example, 
by sending webpages to a web browser on a user's client 
device in response to requests received from the web browser. 
0084. Implementations of the subject matter described in 

this specification can be implemented in a computing system 
that includes a back-end component, e.g., as a data server, or 
that includes a middleware component, e.g., an application 
server, or that includes a front-end component, e.g., a client 
computer having a graphical user interface or a Web browser 
through which a user can interact with an implementation of 
the Subject matter described in this specification, or any com 
bination of one or more suchback-end, middleware, or front 
end components. The components of the system can be inter 
connected by any form or medium of digital data 
communication, e.g., a communication network. Examples 
of communication networks include a local area network 
(“LAN”) and a wide area network (“WAN'), an inter-network 
(e.g., the Internet), and peer-to-peer networks (e.g., ad hoc 
peer-to-peer networks). 
0085. The features disclosed herein may be implemented 
on a Smart television module (or connected television mod 
ule, hybrid television module, etc.), which may include a 
processing circuit configured to integrate Internet connectiv 
ity with more traditional television programming sources 
(e.g., received via cable, satellite, over-the-air, or other sig 
nals). The Smart television module may be physically incor 
porated into a television set or may include a separate device 
Such as a set-top box, Blu-ray or other digital media player, 
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game console, hotel television system, and other companion 
device. A Smart television module may be configured to allow 
viewers to search and find videos, movies, photos and other 
content on the web, on a local cable TV channel, on a satellite 
TV channel, or stored on a local hard drive. A set-top box 
(STB) or set-top unit (STU) may include an information 
appliance device that may contain a tuner and connect to a 
television set and an external Source of signal, turning the 
signal into content which is then displayed on the television 
screen or other display device. A Smart television module may 
be configured to provide a home screen or top level Screen 
including icons for a plurality of different applications, such 
as a web browser and a plurality of streaming media services, 
a connected cable or satellite media source, other web “chan 
nels', etc. The smart television module may further be con 
figured to provide an electronic programming guide to the 
user. A companion application to the Smart television module 
may be operable on a mobile computing device to provide 
additional information about available programs to a user, to 
allow the user to control the smart television module, etc. In 
alternate embodiments, the features may be implemented on 
a laptop computer or other personal computer, a Smartphone, 
other mobile phone, handheld computer, a tablet PC, or other 
computing device. 
I0086. While this specification contains many specific 
implementation details, these should not be construed as limi 
tations on the scope of any inventions or of what may be 
claimed, but rather as descriptions of features specific to 
particular implementations of particular inventions. Certain 
features that are described in this specification in the context 
of separate implementations can also be implemented incom 
bination in a single implementation. Conversely, various fea 
tures that are described in the context of a single implemen 
tation can also be implemented in multiple implementations 
separately or in any suitable Subcombination. Moreover, 
although features may be described above as acting in certain 
combinations and even initially claimed as Such, one or more 
features from a claimed combination can in some cases be 
excised from the combination, and the claimed combination 
may be directed to a subcombination or variation of a sub 
combination. 

I0087. Similarly, while operations are depicted in the draw 
ings in a particular order, this should not be understood as 
requiring that such operations be performed in the particular 
order shown or in sequential order, or that all illustrated 
operations be performed, to achieve desirable results. In cer 
tain circumstances, multitasking and parallel processing may 
be advantageous. Moreover, the separation of various system 
components in the implementations described above should 
not be understood as requiring Such separation in all imple 
mentations, and it should be understood that the described 
program components and systems can generally be integrated 
together in a single software product or packaged into mul 
tiple software products. 
I0088. Thus, particular implementations of the subject 
matter have been described. Other implementations are 
within the scope of the following claims. In some cases, the 
actions recited in the claims can be performed in a different 
order and still achieve desirable results. In addition, the pro 
cesses depicted in the accompanying figures do not necessar 
ily require the particular order shown, or sequential order, to 
achieve desirable results. In certain implementations, multi 
tasking or parallel processing may be utilized. 
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What is claimed is: 
1. A method of estimating a number of conversions com 

prising: 
determining, by one or more processors, a number of 

observed interactions with third-party content by a first 
set of devices; 

determining, by the one or more processors, a number of 
observed cross-device conversions associated with the 
interactions based on a portion of the first set of devices 
and a second set of devices having logged into the same 
online accounts; 

determining, by the one or more processors, a percentage 
of the first set of devices that have logged into the same 
online accounts as the second set of devices; 

calculating, by the one or more processors, an estimated 
total number of cross-device conversions based on the 
number of observed cross-device conversions and the 
percentage of the first set of devices that have logged into 
the same online accounts as the second set of devices; 
and 

providing the estimated total number of cross-device con 
versions for display. 

2. The method of claim 1, further comprising: 
determining, by the one or more processors, a number of 

observed conversions by the first set of devices that are 
associated with the third-party content interactions by 
the first set of devices; and 

calculating an estimated total number of conversions for 
the third-party content based on the number of observed 
conversions by the first set of devices and the estimated 
total number of cross-device conversions. 

3. The method of claim 1, wherein an observed interaction 
corresponds to the third-party content having been selected 
via a user interface of the device and the device redirected to 
a webpage. 

4. The method of claim 1, wherein an online account com 
prises at least one of an account for a social networking 
service, an account for an email service, an account for a file 
sharing service, or an account for a search service. 

5. The method of claim 1, wherein the first and second sets 
of devices comprise sets of different types of devices. 

6. The method of claim 1, further comprising: 
receiving login information for an online account from a 

device in the first set of devices; 
receiving login information for the online account from a 

device in the second set of devices; and 
storing data that associates the device in the first set of 

devices with the device in the second set of devices. 
7. The method of claim 5, wherein the types of devices 

comprise two or more of mobile devices, tablet devices, or 
desktop devices. 

8. A system for estimating a number of conversions com 
prising one or more processors configured to: 

determine a number of observed interactions with third 
party content by a first set of devices: 

determine a number of observed cross-device conversions 
associated with the interactions based on a portion of the 
first set of devices and a second set of devices having 
logged into the same online accounts; 

determine a percentage of the first set of devices that have 
logged into the same online accounts as the second set of 
devices; 

calculate an estimated total number of cross-device con 
versions based on the number of observed cross-device 
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conversions and the percentage of the first set of devices 
that have logged into the same online accounts as the 
second set of devices; and 

provide the estimated total number of cross-device conver 
sions for display. 

9. The system of claim 8, wherein the one or more proces 
sors are configured to: 

determine a number of observed conversions by the first set 
of devices that are associated with the third-party con 
tent interactions by the first set of devices; and 

calculate an estimated total number of conversions for the 
third-party content based on the number of observed 
conversions by the first set of devices and the estimated 
total number of cross-device conversions. 

10. The system of claim8, wherein an observed interaction 
corresponds to the third-party content having been selected 
via a user interface of the device and the device redirected to 
a webpage. 

11. The system of claim 8, wherein an online account 
comprises at least one of an account for a social networking 
service, an account for an email service, an account for a file 
sharing service, or an account for a search service. 

12. The system of claim8, wherein the first and second sets 
of devices comprise sets of different types of devices. 

13. The system of claim 8, wherein the one or more pro 
cessors are configured to: 

receive login information for an online account from a 
device in the first set of devices; 

receive login information for the online account from a 
device in the second set of devices; and 

storing data that associates the device in the first set of 
devices with the device in the second set of devices. 

14. The system of claim 12, wherein the types of devices 
comprise two or more of mobile devices, tablet devices, or 
desktop devices. 

15. A computer-readable storage medium having machine 
instructions stored therein, the instructions being executable 
by a processor to cause the processor to perform operations 
comprising: 

determining a number of observed interactions with third 
party content by a first set of devices: 

determining a number of observed cross-device conver 
sions associated with the interactions based on a portion 
of the first set of devices and a second set of devices 
having logged into the same online accounts; 

determining a percentage of the first set of devices that have 
logged into the same online accounts as the second set of 
devices; 

calculating an estimated total number of cross-device con 
versions based on the number of observed cross-device 
conversions and the percentage of the first set of devices 
that have logged into the same online accounts as the 
second set of devices; and 

providing the estimated total number of cross-device con 
versions for display. 

16. The computer-readable storage medium of claim 15, 
wherein the operations comprise: 

determining a number of observed conversions by the first 
set of devices that are associated with the third-party 
content interactions by the first set of devices; and 

calculating an estimated total number of conversions for 
the third-party content based on the number of observed 
conversions by the first set of devices and the estimated 
total number of cross-device conversions. 



US 2014/0365296 A1 
14 

17. The computer-readable storage medium of claim 15, 
wherein an online account comprises at least one of an 
account for a social networking service, an account for an 
email service, an account for a file sharing service, or an 
account for a search service. 

18. The computer-readable storage medium of claim 15, 
wherein the first and second sets of devices comprise sets of 
different types of devices. 

19. The computer-readable storage medium of claim 15, 
the types of devices comprise two or more of mobile devices, 
tablet devices, or desktop devices. 

20. The computer-readable storage medium of claim 15, 
wherein the operations comprise: 

receiving login information for an online account from a 
device in the first set of devices; 

receiving login information for the online account from a 
device in the second set of devices; and 

storing data that associates the device in the first set of 
devices with the device in the second set of devices. 

k k k k k 
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