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FIG. 1

(57) Abstract: Methods, systems, and apparatuses, including computer programs encoded on computer readable media, for generat-
ing Venn-like diagram illustrating cross channel conversion paths. In one aspect, a plurality of conversion paths are received. Each
conversion path includes one or more user interactions that include a plurality of dimensional data. A sorted list of channel groups
that includes one or more group rules is received and each user interaction is grouped into a channel based upon the channel groups.
A selection of channels to visualize is received and an image including one circle for each selected channel is generated. The circles
are optimally placed to maximize the accuracy of the overlapped regions with channel group data.
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ILLUSTRATING CROSS CHANNEL CONVERSION PATHS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Application No. 13/084,546, filed
April 11, 2011, the contents of which are incorporated by reference in their entirety into

the current disclosure.

BACKGROUND

[0002] The internet provides access to a wide variety of content. For instance,
images, audio, video, and web pages for a myriad of different topics are accessible
through the Internet. The accessible content provides an opportunity to place
advertisements. Advertisements can be placed within content, such as a web page,
image or video, or the content can trigger the display of one or more advertisements,

such as presenting an advertisement in an advertisement slot.

[0003] Advertisers decide which ads are displayed within particular content using
various advertising management tools. These tools also allow an advertiser to track
the performance of various ads or ad campaigns. The parameters used to determine
when to display a particular ad can also be changed using advertising management

tools.

[0004] The data that is used to generate the performance measures for the
advertiser generally includes all data that is available. This data usually includes a
combination of data from multiple servers. The amount of the combined data is large
enough that performance measures generated from the data can be used to provide an
efficient way of understanding the data. Processing of the data to generate useful and
accurate performance measures involves a number of obstacles. For instance, if a
performance measure is based upon a user’s actions over a period of time, the user’s
actions should be tracked. A cookie can be used to track a user’s actions over a
period of time. However, if this cookie is removed during the period of time, collection
of accurate data tracking the user’s actions may be disrupted. The data can contain
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record user actions that include various actions that are significant to an advertiser.
These actions, which can be any recordable event, are called conversions. ldentifying
other actions that contribute to the occurrence of conversions is valuable. The data,
however, contains numerous actions that could be associated with conversions. In
addition, the data may also contain information regarding user actions that do not
contribute to any recorded conversions. Thus, processing the data to provide accurate
and reliable performance measures based upon all the available information regarding

user actions has a number of challenges.

SUMMARY

[0005] In general, one innovative aspect of the subject matter described in this
specification can be embodied in methods in which each conversion path includes one
or more user interactions in chronological order. User interactions include a plurality of
dimensional data that is related to the user interaction. Each conversion path
corresponds to a single user and ends with a conversion interaction. A sorted list of
channel groups that includes one or more group rules is received. The one or more
group rules refer to one or more dimensional data. Each channel group includes a
group name. Each user interaction in the plurality of conversion paths is grouped based
upon the sorted list of channel groups. For each channel group, the number of
conversion paths that include one or more user interaction that are grouped into each
channel group is determined. A selection of channels to visualize is received. An
image is generated that includes a plurality of circles. Each circles is associated with a
selected channel and the area of each circle is proportional to the percentage of
conversion paths that include one or more user interactions that are grouped into the
selected channel. The area of overlap of all of the circles is proportional to the
percentage of conversion paths that include user interactions from each selected

channel.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The details of one or more embodiments of the subject matter described in
this specification are set forth in the accompanying drawings and the description below.
Other features, aspects, and advantages of the subject matter will become apparent
from the description, the drawings, and the claims.

[0007] Fig. 1 is a block diagram of an example environment in which an
advertisement management system manages advertising services in accordance with

an illustrative embodiment.

[0008] Fig. 2 is a flow diagram of a process for integrating user interaction log data in

accordance with an illustrative embodiment.

[0009] Fig. 3 is a block diagram that illustrates user interaction data being updated
during a user interaction log data integration process in accordance with an illustrative

embodiment.

[0010] Fig. 4 is a block diagram that illustrates data associated with user interactions

in accordance with an illustrative embodiment.

[0011] Fig. 5 is an illustrative user interface for creating group rules in accordance with

an illustrative embodiment.

[0012] Fig. 6 is a flow diagram of a process for converting conversion paths into group
paths in accordance with an illustrative embodiment.

[0013] Fig. 7A is a block diagram that illustrates a non-group conversion path in

accordance with an illustrative embodiment.

[0014] Fig. 7B is a block diagram that illustrates a group path in accordance with an

illustrative embodiment.

[0015] Fig. 8A illustrates portions of a report illustrating non-group conversion paths in

accordance with an illustrative embodiment.
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[0016] Fig. 8B illustrates portions of a report illustrating group paths in accordance

with an illustrative embodiment.

[0017] Fig. 9 illustrate a Venn-like diagram of four selected channels in accordance

with an illustrative embodiment.

[0018] Fig. 10 is a flow diagram of a process for generating a Venn-like diagram in

accordance with an illustrative embodiment.

[0019] Fig. 11 illustrates a circular polygon and variables that can be used to calculate
the area of the circular polygon in accordance with an illustrative embodiment.

[0020] Fig. 12A illustrates a circular polygon comprising a single circle in accordance

with an illustrative embodiment.

[0021] Fig. 12B illustrates a circular polygon based upon the intersection of two circles

in accordance with an illustrative embodiment.

[0022] Fig. 12C illustrates a circular polygon based upon the intersection of three

circles in accordance with an illustrative embodiment.

[0023] Fig. 13 is a block diagram of a computer system in accordance with an

illustrative embodiment.

[0024] Like reference numbers and designations in the various drawings indicate like

elements.

DETAILED DESCRIPTION

[0025] Content providers (e.g., advertisers) are provided various reports that disclose
various user interactions with content. Each user interaction can include a number of
dimensions, which can contain data associated with the user interaction. Reports can
be generated to provide an advertiser with information regarding the user interactions.
User interactions can include user interactions from various channels. Channels are a

way to describe the originating source of a user interaction. lllustrative examples
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include clicking on a paid advertisement, directly navigating to a website, clicking on an
organic search result, clicking on a link within an email, clicking on link from a referring
website, clicking on a link from a social networking website, etc. Conversion paths
include one or more user interactions that preceded a conversion user interaction. The
user interactions in a conversion path can be grouped into one of the various channels.
An image can be generated that illustrates a Venn-like diagram that represents the

number or amount of conversion paths that include common channels.

[0026] As used throughout this document, user interactions include any presentation
of content to a user and any subsequent affirmative actions or non-actions (collectively
referred to as “actions” unless otherwise specified) that a user takes in response to
presentation of content to the user (e.g., selections of the content following presentation
of the content, or no selections of the content following the presentation of the content).
Thus, a user interaction does not necessarily require a selection of the content (or any
other affirmative action) by the user.

[0027] User interaction measures can include one or more of time lag measures (i.e.,
measures of time from one or more specified user interactions to a conversion), path
length measures (i.e., quantities of user interactions that occurred prior to conversions),
user interaction paths (i.e., sequences of user interactions that occurred prior to the
conversion), assist interaction measures (i.e., quantities of particular user interactions
that occurred prior to the conversion), and assisted conversion measures (i.e.,

quantities of conversions that were assisted by specified content).

[0028] Figure 1 is a block diagram of an example environment in which an
advertisement management system manages advertising services in accordance with
an illustrative embodiment. The example environment 100 includes a network 102,
such as a local area network (LAN), a wide area network (WAN), the Internet, or a
combination thereof. The network 102 connects websites 104, user devices 106,
advertisers 108, and an advertisement management system 110. The example
environment 100 may include many thousands of websites 104, user devices 106, and

advertisers 108.
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[0029] A website 104 includes one or more resources 105 associated with a domain
name and hosted by one or more servers. An example website is a collection of web
pages formatted in hypertext markup language (HTML) that can contain text, images,

multimedia content, and programming elements, such as scripts.

[0030] A resource 105 is any data that can be provided over the network 102. A
resource 105 is identified by a resource address that is associated with the resource
105, such as a uniform resource locator (URL). Resources 105 can include web pages,
word processing documents, portable document format (PDF) documents, images,
video, programming elements, interactive content, and feed sources, to name only a
few. The resources 105 can include content, such as words, phrases, images and
sounds, that may include embedded information (such as meta-information in
hyperlinks) and/or embedded instructions. Embedded instructions can include code
that is executed at a user’s device, such as in a web browser. Code can be written in
languages such as JavaScript® or ECMASCcript®.

[0031] A user device 106 is an electronic device that is under control of a user and is
capable of requesting and receiving resources 105 over the network 102. Example user
devices 106 include personal computers, mobile communication devices, and other
devices that can send and receive data over the network 102. A user device 106
typically includes a user application, such as a web browser, to facilitate the sending
and receiving of data over the network 102.

[0032] A user device 106 can request resources 105 from a website 104. In turn, data
representing the resource 105 can be provided to the user device 106 for presentation
by the user device 106. The data representing the resource 105 can include data
specifying a portion of the resource or a portion of a user display (e.g., a presentation
location of a pop-up window or in a slot of a web page) in which advertisements can be
presented. These specified portions of the resource 105 or user display are referred to

as advertisement slots.

[0033] To facilitate searching of the vast number of resources 105 accessible over the

network 102, the environment 100 can include a search system 112 that identifies the
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resources 105 by crawling and indexing the resources 105 provided on the websites
104. Data about the resources 105 can be indexed based on the resource 105 with
which the data is associated. The indexed and, optionally, cached copies of the
resources 105 are stored in a search index (not shown).

[0034] User devices 106 can submit search queries to the search system 112 over the
network 102. In response, the search system 112 accesses the search index to identify
resources 105 that are relevant to the search query. In one illustrative embodiment, a
search query includes one or more keywords. The search system 112 identifies the
resources 105 that are responsive to the query, provides information about the
resources 105 in the form of search results and returns the search results to the user
devices 106 in search results pages. A search result can include data generated by the
search system 112 that identifies a resource 105 that is responsive to a particular
search query, and can include a link to the resource 105. An example search result can
include a web page title, a snippet of text or a portion of an image extracted from the
web page 104, a rendering of the resource 105, and the URL of the web page 104.
Search results pages can also include one or more advertisement slots in which

advertisements can be presented.

[0035] A search result page can be sent with a request from the search system 112 for
the web browser of the user device 106 to set an HTTP (HyperText Transfer Protocol)
cookie. A cookie can represent, for example, a particular user device 106 and a
particular web browser. For example, the search system 112 includes a server that
replies to the query by sending the search results page in an HTTP response. This
HTTP response includes instructions (e.g., a set cookie instruction) that cause the
browser to store a cookie for the site hosted by the server or for the domain of the
server. If the browser supports cookies and cookies are enabled, every subsequent
page request to the same server or a server within the domain of the server will include
the cookie. The cookie can store a variety of data, including a unique or semi-unique
identifier. The unique or semi-unique identifier can be anonymized and is not
connected with user names. Because HTTP is a stateless protocol, the use of cookies
allows an external service, such as the search system 112 or other system, to track
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particular actions and status of a user over multiple sessions. A user may opt out of
tracking user actions, for example, by disabling cookies in the browser’s settings.

[0036] When a resource 105 or search results are requested by a user device 106 or
provided to the user device 106, the advertisement management system 110 receives a
request for advertisements to be provided with the resource 105 or search results. The
request for advertisements can include characteristics of the advertisement slots that
are defined for the requested resource 105 or search results page, and can be provided
to the advertisement management system 110. For example, a reference (e.g., URL) to
the resource 105 for which the advertisement slot is defined, a size of the advertisement
slot, and/or media types that are available for presentation in the advertisement slot can
be provided to the advertisement management system 110. Similarly, keywords (i.e.,
one or more words that are associated with content) associated with a requested
resource 105 (“resource keywords”) or a search query for which search results are
requested can also be provided to the advertisement management system 110 to
facilitate identification of advertisements that are relevant to the resource 105 or search

query.

[0037] Based on data included in the request for advertisements, the advertisement
management system 110 can select advertisements that are eligible to be provided in
response to the request (“eligible advertisements”). For example, eligible
advertisements can include advertisements having characteristics matching the
characteristics of advertisement slots and that are identified as relevant to specified
resource keywords or search queries. In some implementations, advertisements having
targeting keywords that match the resource keywords, the search query, or portions of
the search query are selected as eligible advertisements by the advertisement

management system 110.

[0038] The advertisement management system 110 selects an eligible advertisement
for each advertisement slot of a resource 105 or of a search results page. The resource
105 or search results page is received by the user device 106 for presentation by the
user device 106. User interaction data representing user interactions with presented

advertisements can be stored in a historical data store 119. For example, when an
-8 -
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advertisement is presented to the user via an ad server 114, data can be stored in a log
file 116. This log file 116, as more fully described below, can be aggregated with other
data in the historical data store 119. Accordingly, the historical data store 119 contains
data representing the advertisement impression. For example, the presentation of an
advertisement is stored in response to a request for the advertisement that is presented.
For example, the ad request can include data identifying a particular cookie, such that
data identifying the cookie can be stored in association with data that identifies the
advertisement(s) that were presented in response to the request. In some

implementations, the data can be stored directly to the historical data store 119.

[0039] Similarly, when a user selects (i.e., clicks) a presented advertisement, data
representing the selection of the advertisement can be stored in the log file 116, a
cookie, or the historical data store 119. In some implementations, the data is stored in
response to a request for a web page that is linked to by the advertisement. For
example, the user selection of the advertisement can initiate a request for presentation
of a web page that is provided by (or for) the advertiser. The request can include data
identifying the particular cookie for the user device, and this data can be stored in the

advertisement data store.

[0040] User interaction data can be associated with unique identifiers that represent a
corresponding user device with which the user interactions were performed. For
example, in some implementations, user interaction data can be associated with one or
more cookies. Each cookie can include content which specifies an initialization time
that indicates a time at which the cookie was initially set on the particular user device
106.

[0041] The log files 116, or the historical data store 119, also store references to
advertisements and data representing conditions under which each advertisement was
selected for presentation to a user. For example, the historical data store 119 can store
targeting keywords, bids, and other criteria with which eligible advertisements are
selected for presentation. Additionally, the historical data store 119 can include data
that specifies a number of impressions for each advertisement and the number of

impressions for each advertisement can be tracked, for example, using the keywords
-9-
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that caused the advertisement impressions and/or the cookies that are associated with
the impressions. Data for each impression can also be stored so that each impression
and user selection can be associated with (i.e., stored with references to and/or indexed
according to) the advertisement that was selected and/or the targeting keyword that

caused the advertisement to be selected for presentation.

[0042] The advertisers 108 can submit, to the advertisement management system
110, campaign parameters (e.g., targeting keywords and corresponding bids) that are
used to control distribution of advertisements. The advertisers 108 can access the
advertisement management system 110 to monitor performance of the advertisements
that are distributed using the campaign parameters. For example, an advertiser can
access a campaign performance report that provides a number of impressions (i.e.,
presentations), selections (i.e., clicks), and conversions that have been identified for the
advertisements. The campaign performance report can also provide a total cost, a cost-
per-click, and other cost measures for the advertisement over a specified period of time.
For example, an advertiser may access a performance report that specifies that
advertisements distributed using the phrase match keyword “hockey” have received
1,000 impressions (i.e., have been presented 1,000 times), have been selected (e.g.,
clicked) 20 times, and have been credited with 5 conversions. Thus, the phrase match
keyword hockey can be attributed with 1,000 impressions, 20 clicks, and 5 conversions.

[0043] As described above, reports that are provided to a particular content provider
can specify performance measures measuring user interactions with content that occur
prior to a conversion. A conversion occurs when a user performs a specified action,
and a conversion path includes a conversion and a set of user interactions occurring
prior to the conversion by the user. Any user interaction or user interactions can be
deemed a conversion. What constitutes a conversion may vary from case to case and
can be determined in a variety of ways. For example, a conversion may occur when a
user clicks on an advertisement, is referred to a web page or website, and then
consummates a purchase there before leaving the web page or website. As another

example, a conversion may occur when a user spends more than a given amount of

-10 -



WO 2012/141734 PCT/US2011/054069

time on a particular website. Data from multiple user interactions can be used to

determine the amount of time at the particular website.

[0044] Actions that constitute a conversion can be specified by each advertiser. For
example, each advertiser can select, as a conversion, one or more
measurable/observable user actions such as, for example, downloading a white paper,
navigating to at least a given depth of a website, viewing at least a certain number of
web pages, spending at least a predetermined amount of time on a website or web
page, or registering on a website. Other actions that constitute a conversion can also
be used.

[0045] To track conversions (and other interactions with an advertiser’'s website), an
advertiser can include, in the advertiser’'s web pages, embedded instructions that
monitor user interactions (e.g., page selections, content item selections, and other
interactions) with advertiser's website, and can detect a user interaction (or series of
user interactions) that constitutes a conversion. In some implementations, when a user
accesses a web page, or another resource, from a referring web page (or other
resource), the referring web page (or other resource) for that interaction can be
identified, for example, by execution of a snippet of code that is referenced by the web
page that is being accessed and/or based on a URL that is used to access the web

page.

[0046] For example, a user can access an advertiser's website by selecting a link
presented on a web page, for example, as part of a promotional offer by an affiliate of
the advertiser. This link can be associated with a URL that includes data (i.e., text) that
uniquely identifies the resource from which the user is navigating. For example, the link
http://www.example.com/homepage/%affiliate _identifier%promotion_1 specifies that
the user navigated to the example.com web page from a web page of the affiliate that is
associated with the affiliate identifier number that is specified in the URL, and that the
user was directed to the example.com web page based on a selection of the link that is
included in the promotional offer that is associated with promotion_1. The user
interaction data for this interaction (i.e., the selection of the link) can be stored in a

database and used, as described below, to facilitate performance reporting.
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[0047] When a conversion is detected for an advertiser, conversion data representing
the conversion can be transmitted to a data processing apparatus (“analytics
apparatus”) that receives the conversion data, and in turn, stores the conversion data in
a data store. This conversion data can be stored in association with one or more
cookies for the user device that was used to perform the user interaction, such that user
interaction data associated with the cookies can be associated with the conversion and
used to generate a performance report for the conversion.

[0048] Typically, a conversion is attributed to a targeting keyword when an
advertisement that is targeted using the targeted keyword is the last clicked
advertisement prior to the conversion. For example, advertiser X may associate the

keywords “tennis,” “shoes,” and “Brand-X" with advertisements. In this example,
assume that a user submits a first search query for “tennis,” the user is presented a
search result page that includes advertiser X's advertisement, and the user selects the
advertisement, but the user does not take an action that constitutes a conversion.
Assume further that the user subsequently submits a second search query for “Brand-
X,” is presented with the advertiser X’s advertisement, the user selects advertiser X’s
advertisement, and the user takes action that constitutes a conversion (e.g., the user
purchases Brand-X tennis shoes). In this example, the keyword “Brand-X" will be
credited with the conversion because the last advertisement selected prior to the
conversion (“last selected advertisement”) was an advertisement that was presented in

response to the “Brand-X" being matched.

[0049] Providing conversion credit to the keyword that caused presentation of the last
selected advertisement (“last selection credit”) prior to a conversion is a useful measure
of advertisement performance, but this measure alone does not provide advertisers with
data that facilitates analysis of a conversion cycle that includes user exposure to, and/or
selection of, advertisements prior to the last selected advertisement. For example, last
selection credit measures alone do not specify keywords that may have increased
brand or product awareness through presentation of advertisements that were

presented to, and/or selected by, users prior to selection of the last selected
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advertisement. However, these advertisements may have contributed significantly to
the user subsequently taking action that constituted a conversion.

[0050] In the example above, the keyword “tennis” is not provided any credit for the
conversion, even though the advertisement that was presented in response to a search
query matching the keyword “tennis” may have contributed to the user taking an action
that constituted a conversion (e.g., making a purchase of Brand-X tennis shoes). For
instance, upon user selection of the advertisement that was presented in response to
the keyword “tennis” being matched, the user may have viewed Brand-X tennis shoes
that were available from advertiser X. Based on the user’s exposure to the Brand-X
tennis shoes, the user may have subsequently submitted the search query “Brand-X" to
find the tennis shoes from Brand-X. Similarly, the user’'s exposure to the advertisement
that was targeted using the keyword “tennis,” irrespective of the user’s selection of the
advertisement, may have also contributed to the user subsequently taking action that
constituted a conversion (e.g., purchasing a product from advertiser X). Analysis of
user interactions, with an advertiser's advertisements (or other content), that occur prior
to selection of the last selected advertisement can enhance an advertiser’s ability to

understand the advertiser’s conversion cycle.

[0051] A conversion cycle is a period that begins when a user is presented an
advertisement and ends at a time at which the user takes action that constitutes a
conversion. A conversion cycle can be measured and/or constrained by time or actions
and can span multiple user sessions. User sessions are sets of user interactions that
are grouped together for analysis. Each user session includes data representing user
interactions that were performed by a particular user and within a session window (i.e.,
a specified period). The session window can be, for example, a specified period of time
(e.g., 1 hour, 1 day, or 1 month) or can be delineated using specified actions. For
example, a user search session can include user search queries and subsequent
actions that occur over a 1 hour period and/or occur prior to a session ending event

(e.g., closing of a search browser).

[0052] Analysis of a conversion cycle can enhance an advertiser’s ability to

understand how its customers interact with advertisements over a conversion cycle.
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For example, if an advertiser determines that, on average, an amount of time from a
user’s first exposure to an advertisement to a conversion is 20 days, the advertiser can
use this data to infer an amount of time that users spend researching alternative
sources prior to converting (i.e., taking actions that constitute a conversion). Similarly,
if an advertiser determines that many of the users that convert do so after presentation
of advertisements that are targeted using a particular keyword, the advertiser may want
to increase the amount of money that it spends on advertisements distributed using that
keyword and/or increase the quality of advertisements that are targeted using that

particular keyword.

[0053] Measures of user interactions that facilitate analysis of a conversion cycle are
referred to as conversion path performance measures. A conversion path is a set of
user interactions by a particular user prior to and including a conversion by the
particular user. Conversion path performance measures specify durations of
conversion cycles, numbers of user interactions that occurred during conversion cycles,
paths of user interactions that preceded a conversion, numbers of particular user
interactions that occurred preceding conversions, as well as other measures of user

interaction that occurred during conversion cycles, as described in more detail below.

[0054] The advertisement management system 110 includes a performance analysis
apparatus 120 that determines conversion path performance measures that specify
measures of user interactions with content items during conversion cycles. The
performance analysis apparatus 120 tracks, for each advertiser, user interactions with
advertisements that are provided by the advertiser, determines (i.e., computes) one or
more conversion path performance measures, and provides data that cause
presentation of a performance report specifying at least one of the conversion path
performance measures. Using the performance report, the advertiser can analyze its
conversion cycle, and learn how each of its keywords cause presentation of
advertisements that facilitate conversions, irrespective of whether the keywords caused
presentation of the last selected advertisement. In turn, the advertiser can adjust
campaign parameters that control distribution of its advertisements based on the

performance report.
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[0055] Configuration options can be offered to reduce bias in performance reports.
Without configuration options, some performance reports can be biased, such as
towards short conversion paths. For example, a performance report can be biased
towards short conversion paths if data used as a basis for the report includes a
percentage of partial conversion paths which is higher than a threshold percentage. A
partial conversion path is a conversion path in which some but not all user interaction
data for a user is associated with a conversion. A partial conversion path can be
included in a report if, for example, the report is generated using a reporting period
which is less then the length of a typical conversion cycle for the advertiser who
requested the report.

[0056] A reporting period determines the maximum length (in days) of a reported
conversion cycle because additional data outside of the reporting period is not used to
generate the report. A performance report can be based on a reporting period (i.e.,
lookback window), such that user interactions prior to the reporting period are not
considered part of the conversion cycle when generating the report. Such a reporting
period is referred to as a “lookback window”. For example, when generating a report
with a lookback window of thirty days, available user interaction data representing user
actions that occurred between July 1 and July 31 of a given year would be available for
a conversion that occurred on July 31 of that year.

[0057] If a default lookback window (e.g., thirty days) is used, the performance report
can be biased towards short conversion paths if the typical conversion cycle length for a
product associated with the report is greater than the default lookback window. For
instance, in the example above, a typical conversion cycle for "Brand-X" tennis shoes
may be relatively short (e.g., thirty days) as compared to a conversion cycle for a more
expensive product, such as a new car. A new car may have a much longer conversion

cycle (e.g., ninety days).

[0058] Different advertisers or different products for an advertiser can have different
associated conversion cycle lengths. For example, an advertiser that sells low cost

(e.g., less than $100) products may specify a lookback window of 30 days, while an
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advertiser that sells more expensive products (e.g., at least $1000) may specify a
lookback window of 90 days.

[0059] In some implementations, an advertiser 108 can specify a lookback window to
use when requesting a performance report, such as by entering a number of days or by
selecting a lookback window from a list of specific lookback windows (e.g., thirty days,
sixty days, ninety days). Allowing an advertiser to configure the lookback window of
their performance reports enables the advertiser to choose a lookback window that
corresponds to conversion cycles of their products. Allowing lookback window
configuration also enables advertisers to experiment with different lookback windows,

which can result in the discovery of ways to improve conversion rates.

[0060] Other factors can contribute to reporting on partial conversion paths. For
example, as mentioned above, user interaction data used as a basis for a report can be
associated with unique identifiers that represent a user device with which the user
interactions were performed. As described above, a unique identifier can be stored as a
cookie. Cookies can be deleted from user devices, such as by a user deleting cookies,
a browser deleting cookies (e.g., upon browser exit, based on a browser preference

setting), or some other software (e.g., anti-spyware software) deleting cookies.

[0061] If cookies are deleted from a user device, a new cookie will be set on the user's
device when the user visits a web page (e.g., the search system 112). The new cookie
may be used to store a new quasi-unique identifier, and thus subsequent user
interaction data that occurs on the user device may be associated with a different
identifier. Therefore, because each user identifier is considered to represent a different
user, the user interaction data associated with the deleted cookies are identified as
being associated with a different user than the user interaction data that is associated

with the new cookies.

[0062] For instance, in the example above, assume that the user deletes cookies after
the first search query for “tennis” is performed and that the second search query for
“Brand-X" occurs after the cookies are deleted. In this example, performance measures

computed based on the user interaction data for the user can show a bias. For
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example, a path length measure can be computed as one, rather than two, since the
advertisement selection resulting from the first search query is not considered part of
the same conversion cycle as the advertisement selection resulting from the second
search query, since the two user interactions do not appear to have been performed by

the same user.

[0063] To view a report which reduces bias caused from partial conversion paths, an
advertiser can specify a lookback window for the report. As described above, the
lookback window specifies that the user interaction data used to generate the report are
user interaction data that are associated with unique identifiers that have initialization
times that are prior to a specified period (e.g., thirty days, sixty days, ninety days) before
the conversions. Thus, conversions for which user interaction data that are associated
with unique identifiers having initialization times that are after the specified period are
excluded from inclusion as a basis for the report. A unique identifier that has a recent
initialization time indicates that the unique identifier may have been recently reinitialized
on the user device that the unique identifier represents. Accordingly, user interaction
data associated with the relatively new unique identifier may represent only a partial
conversion path. Alternatively, conversions for which user interaction data that are
associated with unique identifiers having initialization times that are after the specified
period are included in the report. To reduce bias, any user interaction included in the
conversion path that occurred after the specified period are removed from the

conversion path prior to being included in the report.

[0064] Figure 2 is a flow diagram of a process for integrating user interaction log data
in accordance with an illustrative embodiment. The process 200 is a process that
updates conversion paths and determines conversions based upon the updated

conversion paths of users.

[0065] The process 200 can be implemented on the advertisement management
system 110, the performance analysis apparatus 120, or another computing device. In
one implementation, the process 200 is encoded on a computer-readable medium that
contains instructions that when executed by a computing device cause the computing

device to perform operations of process 200.
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[0066] As described above, log files 116 may contain user interaction data. A log file
116 may be combined with user interaction data from other logs from other servers,
including those that implement the search system 112, prior to processing. Processing
starts with the computing device that implements the process 200 determining that a
new log is available for processing (210). For example, a notification can be sent to the
computing device indicating that a new log is ready for processing, or the existence of a
new log can indicate that the new log is ready for processing.

[0067] Next, the new log is retrieved (220). The new log may be retrieved over the
network 102. The stateful history for each user is updated based upon the user activity
indicated by the new log. The new log can contain information relating to user
interactions for numerous users. The historical data store 119 contains user interaction
data from previously processed log files. The user interaction data contained within the
historical data store 119 can be stateful, in that the user interaction data can be grouped
by user identifier and ordered chronologically. Figure 3 is a block diagram that
illustrates user interaction data being updated during a user interaction log data
integration process 200 in accordance with an illustrative embodiment. Figure 3
illustrates four example user identifiers, although the historical data store 119 and log
files 116 can contain data associated with thousands or millions of different user
identifiers. In one embodiment, previously stored user interaction data 310 are stored in
the historical data store 119. As illustrated, no user interaction data associated with

user identifier 3 has been previously stored in the historical data store 119.

[0068] The new log can contain user interaction data for one or more user identifiers.
The user interaction data can be grouped by user identifiers and then sorted
chronologically (230). Column 320 illustrates grouped and sorted user interaction data.
As illustrated, user identifier 2 does not include any new user interaction data, and user
identifiers 1, 3, and 4 have updated user interaction data. For instance, the new log file
includes user interaction data associated with user interactions a3 and a4 that are
associated with user identifier 1. The grouped and sorted user interaction data can then
merged with the user interaction data stored in the historical data store 119 (240). If a
user identifier previously existed in the historical data store 119, the new user
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interaction data are added to the previous user interaction data. Otherwise, the new
user interaction data is added with a new user identifier.

[0069] Column 330 illustrates the updated user interaction data for each of the user
identifiers. Based upon the updated user interaction data, any conversions that
occurred in each of the updated paths of user interactions can be determined (250).
User interaction paths are constrained to those user interactions that are related to a
particular advertiser 108. The conversion interactions of the particular advertiser 108
are used to determine if a conversion has occurred. As an example, assume that user
interactions a3 and asp represent conversion interactions. Accordingly, conversion
paths 340 and 350 are found. Once found, the conversion paths can be written to
another portion of the historical data store 119 or another data store for further analysis.

[0070] Each user interaction includes a set of data or dimensions associated with the
user interaction. The dimensions can be sparsely populated, such that, any user
interaction may have data relating to a subset of the dimensions. A large number of
conversion paths can be generated based upon received user interaction data. Various
reports regarding how a campaign or an advertiser’'s placements are performing can
include various information regarding the conversion paths. Given the large potential
number of conversion paths, various conversion paths can be grouped together to
reduce the number of distinct conversion paths that are reported. In an illustrative
embodiment, conversion paths that have the same number of user interactions and

have corresponding data can be aggregated.

[0071] In one embodiment, users are able to create various groups to classify
individual user interactions. A group includes a group definition that includes one or
more group rules that determine if a particular user interaction belongs to a particular
group. The group rules use the dimensional data of the user interaction to determine
the group of a user interaction. Boolean operators such as AND, NOT, OR, etc. can be
used to join various group rules in a group definition. Each group also includes a group
name. In some embodiments, a group can include display information, such as, but not
limited to, a text color and/or background color used to display the group name. Default

groups may also be available to users. When default groups are available, a user can
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copy a default group, including the associated group rules, and then modify one or more
of the group rules and/or the group name. User created groups can be stored in a data
store, such as a local or remote database. The groups can then be accessed, modified,
or deleted at a later time.

[0072] One or more groups can be associated with one another in a sorted or ordered
list of grouping definitions. The groups within the ordered list are used to determine the
group for each user interaction. The ordering of the list determines the priority of a
particular group. A user interaction is grouped with the matching group that has the

highest priority. A matching group of a lower priority will be ignored.

[0073] Using the ordered list of grouping definitions, each conversion path can be
converted into a group path. A group path contains group elements that correspond to
the user interactions of a conversion path. The group element can contain or reference
data from the corresponding user interaction. In addition, the group element contains or
references the group name and display information of the matching group.

[0074] In one embodiment, conversion paths are converted into group paths by adding
a reference to the matching group to each of the user interactions. In another
embodiment, group paths that are separate from the conversion paths are created. In
this embodiment, the group paths can be stored in the same or in a different location
from the location where the conversion paths are stored. Regardless of how the group
paths are implemented, the group paths can be aggregated based upon the length of

the group path and the group name of the group elements that make up the group path.

[0075] In one embodiment, the group paths contain various data from the
corresponding conversion path. For example, a conversion path can include a
monetary value associated with the conversion. As the group paths are aggregated, the
value of all conversion paths associated with the aggregated group paths can also be
aggregated. This aggregated value can be included in a report.

[0076] Figure 4 is a block diagram that illustrates data associated with user
interactions in accordance with an illustrative embodiment. A shell or form user

interaction 400 illustrates four possible dimensions that can be associated with any user
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interaction. As illustrated, each user interaction can have a dimension related to a user
interaction’s source 402, medium 404, campaign 406, and keywords 408. The source
dimension 402 indicates the source of a referral to a website. The medium dimension
404 provides further information regarding the source dimension 402. For instance, the
source dimension 402 can indicate a particular search engine as the referring source,
and the medium dimension 404 can further classify the source as being “cost-per-click”
if the user clicked on a sponsored link or “organic” if the user clicked on an unpaid
search results link. Other non-limiting examples of medium values include email, RSS
feed, etc. The campaign dimension 406 allows an advertiser to differentiate between
various advertising campaigns. For example, an advertiser may have two concurrently
running advertising campaigns that refer users to one or more common page(s). The
campaign dimension 406 allows the various user interactions related to the campaigns
to be separated from one another. This gives an advertiser the ability to analyze the
campaigns independently of one another, even though both campaigns drive users to
the same common pages. The keyword dimension 408 contains any word or phrase
the user used in a search. The available dimensions are not limited to these examples.
For example, the dimensions relating to a user interaction can include, but are not
limited to, an advertising network type, a date of the user interaction, a time of the user
interaction, country/territory, landing page title, browser name, browser version, content,
etc. For example, a user interaction can include a content dimension that allows an

advertiser to indicate a version of the advertisement that the user clicked.

[0077] Conversion path 410 illustrates three user interactions 420, 430, and 440. User
interaction 420 has dimensional data associated with the source dimension 422, the
medium dimension 424, and the keywords dimension 428. The campaign dimension
426, however, has no associated data. In an illustrative embodiment, the user
interaction 420 can be associated with a user searching using the keyword “coupon” in
a search engine. The unpaid search results contain a link to the advertiser's website,
which the user clicked upon. User interaction 430 provides an example of a user
interaction whose dimensions are sparsely populated. Only the source dimension 432
has associated data. The remaining dimensions, 434, 436, and 438 do not have any
associated dimensional data. User interaction 430 can correspond to, but is not limited
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to, a user visiting an advertiser's web page by typing the advertiser's web page address
or URL directly into an address tool of a web browser. The third user interaction 440 in
the conversion path 410 has all of the illustrated dimensions 442, 444, 446, and 448
populated with dimensional data. User interaction 440 can be associated with, but is
not limited to, a user clicking on an advertising link that directs the user to the
advertiser's web page. The advertising link is associated with the search results of a
keyword search using “coupons” as the keyword in the search engine. Finally, the
campaign dimension 446 indicates that the clicked advertising link corresponds to a

“spring_sale” campaign.

[0078] Conversion path 450 illustrates another conversion path that includes three
user interactions 460, 470, and 480. User interaction 460 has dimensional data
associated with the source dimension 462, the medium dimension 464, and the
campaign dimension 466. The keywords dimension 468 does not have any associated
data. The medium dimension 464 indicates that a user was referred to an advertiser’s
web page based upon the referral_url web page based upon the source dimension 462.
The keywords dimension 468 being empty can signify that a user did not do a keyword
search associated with the referring site to navigate to the advertiser’'s web page. A
user interaction 470 has dimensional data associated with the source dimension 472,
and the medium dimension 474. Neither the campaign dimension 476 nor the keywords
dimension has associated data. In an illustrative embodiment, the user interaction 470
can correspond to a user visiting an advertiser’'s web page by clicking on a paid
advertising link that was displayed on the social networking site located at socialnet_url.
User interaction 480 can be associated with a newsletter than contains a link to the
advertiser's web page. The medium dimension 484 is set to “email” and indicates that
the user navigated to the advertiser's web page from an email newsletter that
corresponds to the “spring newsletter,” based upon the source dimension 482. User
interaction 480 also is related to the “spring_sale” campaign as indicated by the
campaign dimension 486.

[0079] Conversion paths 410 and 450 are two illustrative conversion paths. An

advertiser is likely to have a significantly larger number of conversion paths. Individual
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conversion paths can also include fewer or more user interactions than those illustrated
in Figure 4, and fewer or more dimensions. Given the number of conversion paths for a
particular advertiser, reporting on each individual conversion path can be overwhelming.
To provide useful reporting metrics, the multitude of conversion paths can be
aggregated together before a report is generated. Prior to such aggregation, however,
the conversion paths can be filtered based upon various criteria. For instance, the
conversion paths can be filtered by, but not limited to, conversion path length, time lag
measurements, source dimension, medium dimension, campaign dimension, keywords
dimension, any other user interaction dimension, etc. User interactions can also be
grouped into various groups prior to the aggregation of the conversion paths.
Aggregation can be based upon a user interaction’s group instead of directly based
upon dimensional data of the user interaction. Groups can include one or more group
rules that are used to determine if a user interaction matches the group. Numerous
groups can be defined and sorted lists of the grouping definitions can be created.

[0080] Figure 5 is an illustrative user interface for creating groups in accordance with
an illustrative embodiment. User interface 500 allows one or more groups to be defined
as a sorted list of grouping definitions. The sorted list of grouping definitions can have a
name, which can be entered using a text box 502. The sorted list can be private to a
particular user or may be shared with others. For instance, a sorted list of grouping
definitions can be shared with all users of a particular company or organization. In one
embodiment, radio buttons 504 can be used to determine privacy of the sorted list of
grouping definitions. User interface 500 illustrates a number of groups 506. Each
group has a name that can be edited by a user. A user can edit the group name to be
descriptive of the group rules, such as “United States Search.” Editing of the group
name can be accomplished through the user interface 500 by using a text box, such as
text box 508.

[0081] In addition to a name, each group is associated with one or more group rules.

The group rules can be hidden or displayed for each group. For instance, the group

rules for the groups “Organic Search,” “Display Impression,” “Referral,” “Email,” and

“Social Network™ are hidden in the user interface 500. The rules for the group “United
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States Search,” however, are visible. Rules can be hidden or made visible by user
interface features such as a clickable icon or icons 510. Each group rule is applied to
the dimensional data of a user interaction. The combination of all of the group rules for
a particular group determines if the user interaction will be included in the particular
group. Based upon the results of the various group rules, an individual rule can either
include or exclude a particular user interaction. An include/exclude selector, such as a
dropdown box 512, can be used. Rules that exclude user interactions, will have an
output that is the opposite of an include rule with the same dimension, operation, and
value. The various outcomes of the rules can be combined together using Boolean
operators to determine if a user interaction belongs to a particular group.

[0082] An individual group rule has a number of configurable options, in addition to the
include/exclude option. Each rule is associated with one or more dimensions of user
interactions. A dropdown box 514 can be used to select the one or more dimensions,
such as the medium dimension. The dimensional data based upon the selected one or
more dimensions can then be applied to user supplied data. For example, user
supplied data can be entered in a textbox. Text box 516 illustrates an example where
the source of a user interaction is compared to the string “search engine.” Various
operations can be performed between the dimensional data and the user provided data.
For example, operations can include, but are not limited to, matches, does not match,
exactly matches, does not exactly match, starts with, does not start with, ends with,
does not end with, etc. The operation can be selected using a drown box 518. The
various configurable options of the group rules can be edited by the user using the

various user interface components.

[0083] For each user interaction that a particular rule is applied to, the selected
dimensional data is compared to the user provided data based upon the selected
operation. A true or false value is generated for each rule. The various values of all of
the group rules for a particular group are then evaluated based upon the selected
Boolean operators. The end result is that the user interaction is either included in the

particular group or is not included in the particular group. Buttons 522 and 524 can be
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used to add new rules that are joined to existing rules by a Boolean OR or AND
statement, respectively.

[0084] Individual group rules can be removed using the user interface 500. For
example, button 516 can be used to remove a group rule. Similarly, tab 520 can be
used to remove the two group rules 530 that are connected by a Boolean OR.
Additionally, entire groups can be removed by dragging a group name to a delete icon
(not shown) or by selecting a delete group button (not shown). Additional groups can
also be added by selecting an add new rule button (not shown).

[0085] If a user interaction matches a particular group, the user interaction can be
visualized based upon display information associated with the group. Display
information can include, but is not limited to, a font color and a background color.
Buttons 526 can be used to select the font color and/or the background used to display

the group name. How the group name will display can be previewed in text area 528.

[0086] The order of the groups determines the priority of the groups and the order in
which the groups will be applied to the user interaction. The first matching group will
determine a user interaction’s group, even if subsequent groups would also match the
user interaction. The order of the groups can be changed by dragging and dropping a
group from one position to another position in the user interface 500. If no rule matches
a particular user interaction, a default rule can be provided. The default rule can display
dimensional data from the user interaction or can display a user defined group name of
the default rule. Once the group rules are appropriately set up, the rules can be saved
to a local or remote data store for later use.

[0087] In an illustrative embodiment, the group rules are used to generate a report
based upon the grouping of user interactions that are in a set of conversion paths. For
each conversion path that is to be included in the report, the conversion paths can be
converted into a group path. Figure 6 is a flow diagram of a process for converting
conversion paths into group paths in accordance with an illustrative embodiment. The
process 600 can be implemented on the advertisement management system 110, the

performance analysis apparatus 120, or another computing device. In one
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implementation, the process 600 is encoded on a computer-readable medium that
contains instructions that when executed by a computing device cause the computing
device to perform operations of process 500.

[0088] A selection of conversion paths is retrieved from a data store, such as the
historical data store 119 (610). The selection of conversion paths can include filtering of
unwanted conversion paths such as those that appear to be invalid or do not meet
some initial search criteria, such as retrieving all conversion paths that have
conversions in the past 30 days. A sorted list of grouping definitions is also received
(620). As there can be multiple sorted lists of grouping definitions, the received sorted
list of grouping definitions can be based upon a user selection from the multiple sorted
lists. The conversion paths next are converted into group paths (630). A group path is
created for each of the received conversion paths. Each group path includes one or
more group elements that correspond to the user interactions of the corresponding
conversion path. A group element is created from a user interaction by applying the
group rules to the user interaction. The group element is created based upon the first
matching group from the sorted list of grouping definitions. The first matching group is
the first group whose groups rules match the corresponding user interaction’s
dimensional data. The group element can include the group’s name and any display
information that can be used to display the group name. The group paths can then be
aggregated together (640). In one embodiment, the group paths are aggregated based
upon the length of the group paths and the group name of the group elements. The
aggregated group paths can then be provided (650), for example, to a requesting user
or including the aggregated group paths in a report.

[0089] Figure 7A is a block diagram that illustrates a non-group conversion path in
accordance with an illustrative embodiment. Figure 7A illustrates conversion paths 700
and 720 that correspond to conversion paths 410 and 450, respectively. Conversion
paths 700 and 720 only illustrate the source and medium dimensions, and can be
incorporated into a report. When aggregating non-group conversion paths, conversion

paths that a user would logically group together may be reported as two independent
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conversion paths. Non-group conversion paths can increase the difficulty in analyzing
conversion path data, as related data is reported in separate rows.

[0090] Figure 7B is a block diagram that illustrates a group path in accordance with an
ilustrative embodiment. Conversion paths 740 and 760 correspond to conversion paths
410 and 450, respectively, and can be generated based upon the process 600 as
described above. The sorted list of grouping definitions can consist of Organic Search,
Paid Search, Referral, Social Network, Email, and Direct groups. The Organic Search
group can consist of group rules that include a first rule that matches the source of the
user interaction to a string that includes a name of a search engine, such as “search
engine 1” and a second rule that matches the medium of the user interaction to the
string “organic.” The Paid Search rule can include group rules that include a first rule
that matches the source of the user interaction to a string that includes a name of a
search engine, such as “search engine 2” and a second rule that matches the medium
of the user interaction to the string “cpc” (cost per click) or “ppc” (pay per click). A group
rule can use wildcards and also have a number of strings that are used to match data of
a user interaction. For instance, the Social Network group can consist of group rules
that include a first rule that matches the source of the user interaction to any one of
“*socialnetwork1*”, “*socialnetwork2*”, or “*socialnetwork3*”. Such a rule would match
a number of different source data, such as, but not limited to,
“‘www.socialnetwork1.com”, “socialnetwork2.com”, or “socialnetwork3.org”. The
Referral, Direct, and Email groups can include group rules that match the source
dimension to “referral”, “direct”, and “email” respectively. Rules can operate on any
dimension of the user interactions, and are not limited to using the source dimension.
For example, the country/territory of each user interaction can be used to further
differentiate Paid Search as US Paid Search, UK Paid Search, etc. A default rule or a
default dimension can be used if a user interaction does not match any of the non-
default groups in the sorted list of grouping definitions. For instance, the source and
medium dimensions can be combined if there is no matching group. In another
embodiment, each of the non-matching user interactions can match a default group that
is entitled “Ungrouped.” Once the conversion paths are converted into group paths, the
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group paths can be aggregated and used to generate a report regarding the group
paths.

[0091] Figure 8A illustrates a portion of a conversion path report 800 based on
aggregated non-group conversion paths as discussed with respect to Figure 7A. The
portion of the report 800 includes three columns corresponding to a non-group
conversion path 802, a number of conversions of the particular conversion path 804,
and a value of those conversions 806. The portion of the report 800 illustrated
aggregates conversion paths for 55,106 different conversions, which can be calculated
using the conversions 804 column. Conversion path 700 is aggregated with other
similar paths in row 808. Conversion paths that are the same length and have the same
source and medium dimensional data can be aggregated together. Row 808 informs a
user that there were 16,889 conversions having a total value of $27,058.57. Each of
these conversions consisted of three user interactions that had source / medium data of

“search engine / organic,” “direct / none,” and “search engine / cpc,” respectively.
Conversion path 720 is aggregated with other similar paths in row 810. The number of

conversions and the total value of those conversions are also shown in row 810.

[0092] Figure 8B illustrates a portion of a group path report 850 based on aggregated
group paths converted from conversion paths as discussed with respect to Figure 7B.
As discussed above, the group paths illustrated in Figure 7B were generated from
conversion paths using a sorted list of grouping definitions including groups, Organic
Search, Paid Search, Referral, Social Network, Email, and Direct. Similar to the portion
of the report 800, the portion of the report 850 contains three columns corresponding to
group paths 852, a number of conversions of the particular group path 854, and the
value of those conversions 856. The data illustrated in Figure 8B includes all of the

data illustrated in Figure 8A.

[0093] Differences between Figures 8A and 8B are attributable to grouping user
interactions and aggregating the group paths, as illustrated in Figure 8B. For instance,
rows 808 and 812 of Figure 8A are combined into row 858 of Figure 8B. The user
interactions whose source is “search engine” and whose medium is either “cpc” or “ppc”

are grouped into the “Paid Search” group. Grouping of related user interactions and
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aggregating the group paths allow data to be reported more succinctly. In one
embodiment, the rules are user generated and therefore, the user is able to craft rules
that provide data at an appropriate or desired scope or granularity. Different sorted lists
of grouping definitions can be used to provide different levels of granularity of the same
conversion path data. Another example of aggregating group paths is shown in row 860
of Figure 8B, which is a combination of rows 810 and 814 of Figure 8A. Row 860
illustrates that 20,100 conversions included a second user interaction at either one of
two of the networking sites illustrated in rows 810 and 814 of Figure 8A (i.e.,
socialnet_url and socialnet2_url). The Social Networking group allows user interactions
with different dimensional data to be grouped together.

[0094] A group element can include display information regarding how to display the
group element. For example, the display information can include a font color and/or a
background color that can be used to display the group name. Group element 872
includes display information to display the group name in black font with a grey
background. Various colors can be used. Group element 870 illustrates display
information that displays the group name in white text on a black background. The
display information can also include, but is not limited to, a font used to display the
group name, a shape used to display the group name within, and a border drawn
around the shape. In one embodiment, the display information can be encoded in
embedded instructions and cascading style sheets (css) to render each group name
appropriately. In this embodiment, css rules are named based on a hashing algorithm.
The hashing algorithm can take the group name as input and the output can be
formatted in appropriate css syntax. Embedded instructions can be used to dynamically
insert the css into output data. Such dynamic insertion allows background processes to

avoid having to process the display information of various groups.

[0095] In one embodiment, the advertiser can create the various group rules and the

order of the groups used to generate the group paths. For example, the advertiser can
create and/or edit group rules using a web based interface. The sorted list of grouping
definitions can be saved for future use. In addition, an advertiser can save multiple

different sorted lists of grouping definitions. Labels can be attached to each sorted list
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of grouping definitions to differentiate the lists. The user interface can also allow an
advertiser to modify or delete an existing sorted list of grouping definitions. For
example, in one embodiment, the order of the groups can be rearranged by dragging a
particular group and dropping the group in a new position in the sorted list. In addition,
the advertiser can select a sorted list of grouping definitions to generate a report that
includes group paths created from an advertiser’s conversion paths based upon the
selected sorted list of grouping definitions.

[0096] When data relating to group paths is requested, the group paths can be
generated by the performance analysis apparatus 120. Alternatively, the conversion
paths can be converted to group paths at any point along the transmission of the
conversion path data from a data source, such as the historical data store 119, to a
user, such as at the user’s browser. In another embodiment, the conversion path data
is requested by and returned to a web server based upon a request from a user. The
web server can convert the conversion paths into group paths and then transmit a
report or data including the group paths to the user. In yet another embodiment, the
conversion path data can be sent to a user. The sorted list of grouping definitions,
including all of the group rules, can also be sent to the user. Instructions to convert the
conversion paths to the group paths can also be sent to the user and used to convert
the conversion paths into group paths. For example, the conversion path data, group
rules, and embedded instructions to convert conversion paths into group paths can be
sent to a user’s browser, which can execute the embedded instructions code to convert
the conversion paths into group paths. The instructions can also include instructions or
code that can format and display the group paths.

[0097] In another embodiment, the group paths are used to create Venn-like
diagrams. In one embodiment, different channel groups are shown in a Venn-like
diagram. Using groups as described above, channels can be defined based upon a
sorted list of channel groups. Channel groups include grouping rules to group user
interactions based upon the source and medium dimensions. Channel groups can
include Paid Advertising, Direct, Organic Search, Referral, Email, Social Network, Feed,
and Other. Groups such as Referral, Feed, and Email can include group rules based
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upon the medium dimension. For instance, if a user interaction has a medium
dimension set to “email” the user interaction would be grouped as Email. Paid
Advertising, Direct, and Organic Search can be implemented with group rules that rely
upon both the source and medium dimensions. The Social Network group can be
defined to match user interactions whose source matches a list of known social
networking sites. As described above, this list may include wildcards used to match
against source dimensional data. The rule “other” can be defined as the default group
that matches any user interaction that does not match any of the other groups.

[0098] Advertisers often advertise across multiple channels. The impact of cross-
channel advertising can be difficult to discern. A Venn-like diagram can be used to
illustrate the relative overlap of conversion paths across different channels. Unlike a
traditional Venn diagram that is limited to accurately showing three or fewer circles, the
Venn-like diagrams can illustrate four or more circles associated with different channel
groups. In one embodiment, the Venn-like diagram can include eight different circles,
one for each channel group. When more than three circles are illustrated in a single
Venn-like diagram, the overlap areas theoretically cannot be completely accurate in all
situations. For instance, some possible overlap areas cannot be visualized. However,
even when a possible overlap cannot be accurately displayed, the accuracy of the

overlap areas can be maximized in the Venn-like diagram.

[0099] Even with these theoretical limitations, the Venn-like diagrams can provide
useful and relatively accurate information. For instance, the size of each circle is
proportional to the percentage of conversions that include at least one user interaction
that is grouped in the corresponding channel. In addition, a hill-climbing algorithm can
be applied to create a relatively accurate representation of the overlap of the visualized

channels.

[00100] Figure 9 illustrates a Venn-like diagram of four selected channels in
accordance with an illustrative embodiment. The channels 902 that are included in at
least one conversion path are shown, along with the total percentage of conversion
paths 904 that include at least one user interaction that is grouped into the respective

channel. Each channel can be selected for inclusion in the Venn-like diagram 930. For
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example, checkbox 920 can be selected to add the Email channel to the Venn-like
diagram 930. Similarly, checkboxes can be used to remove a channel from the Venn-
like diagram 930. If no channel is selected, or if the selected channels do not overlap,
no Venn-like diagram is displayed. Instead, an indication that there is no selected
channel or no overlap between the selected channels can be displayed. In an
alternative embodiment, if the selected channels do not overlap, disjoint proportionally
sized circles are generated. A text area 918 can be used to illustrate the total number
and percentage of conversion paths that include user interactions from each of the
selected channels. In the Venn-like diagram 930, circle 908 corresponds to the “Paid
Advertising” channel, circle 916 corresponds to the “Direct channel”, circle 912
corresponds to the “Other” channel, and circle 914 to the “Organic Search” channel.
The size of each of these circles is proportional to the data in column 904. Region 910
illustrates the total overlap of all four selected channels, and the size of the region 910
is proportional to the percentage of conversions associated with the 395 conversions
that included a user interaction from each of the selected channels.

[00101] In another embodiment, data populating column 904 is based upon conversion
paths that include the highest priority user interaction. For instance, a conversion path
that includes both a Paid Advertising user interaction and a Referral interaction would
be part of the Paid Advertising percentage, if the Paid Advertising channel is higher in
priority compared to Referral. Therefore, each conversion path is included in the
highest ranking channel for the purpose of calculating the data in column 904. Such a
calculation would result in the data in column 904 adding to 100%. The Venn-like
diagram 930, however, would continue to illustrate the various overlap of the channels
as described above.

[00102] In one embodiment, the Venn-like diagram 930 can be interactive. As a cursor
moves over any circle or overlap region of the Venn-like diagram 930, additional
information associated with channel data can be displayed. For instance, if the cursor is
moved over region 910, a pop up window or an overlay can be displayed that provides
information regarding the total number of conversions for each channel that is

represented in the region 910, the channels represented in the region 910, and the
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number of conversions that are represented in the region 910. In one embodiment, the
channel information and conversion data can be sent to a client device. As a cursor of
the client device is positioned over any region of the Venn-like diagram 930, the channel
information and conversion data associated with the region can be referenced and
displayed to a user. In another embodiment, the channel information and conversion
data can be stored remotely and accessed when a cursor is positioned over an
associated region.

[00103] As the number of channels that are selected increases, the number of
conversion paths that include user interactions from each of the selected channels is
likely to become smaller. It is possible that the number becomes sufficiently small that
the area of the innermost overlap region, region 910 in Figure 9, becomes difficult to
visualize. If the area of the innermost region is below a defined threshold value, a zoom
option is provided that allows the innermost region to be illustrated with sufficient detail.
In one embodiment, the zoom option is enabled if the area of the innermost region is
less than a certain number of pixels or is less than a certain percentage of the diagram
area. For example, if the innermost region comprises less than 100 pixels or is less
than 3% of the area of the diagram, the zoom option can be enabled. The zoom option
can be selected using a button or check box, such as checkbox 906. When selected,
the region of the Venn-like diagram around the innermost region is magnified, such that
the size and shape of the innermost region is clearly visible. In one embodiment, when
the zoom option is selected, an animation effect is used to visualize the zooming
process. A corresponding animation can also be used when the user de-selects the
zoom option to view the entire Venn-like diagram, or to view the Venn-like diagram in

the original format.

[00104] Figure 10 is a flow diagram of a process for generating a Venn-like diagram in
accordance with an illustrative embodiment. The Venn-like diagram will include a circle
for each selected channel. The size of each circle is determined based upon the
number of conversion paths that include at least one user interaction that is grouped
into the respective channel (1010). For instance, in one embodiment, the size of a

circle is a factor of the percentage of conversions that include one or more user
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interactions grouped into the respective channel. To generate the Venn-like diagram,
the smallest circle is placed in an initial position (1020). In one embodiment, the initial
position is determined such that the center of the smallest circle is centered vertically in
the diagram. In addition, the smallest circle is placed such that it is tangent to a
selected edge of the diagram. In an alternative configuration, a buffer is added between
the selected edge of the diagram and the smallest circle to offset the position of the
smallest circle relative to the selected edge of the diagram. The next smallest circle
from the remaining circles is then placed in the diagram (1030). In one embodiment, an
added circle is randomly placed such that the added circle overlaps each previously

placed circle.

[00105] Once added, the added circle’s location is optimized (1040). In one
embodiment, a hill-climbing algorithm is used to determine an optimized location for the
last added circle. In one embodiment, after a circle is initially placed to overlap each of
the previously added circles, the area of each overlap area is calculated. The areas of
the overlap are then input into a target function. The last added circle is then randomly
moved to a new location that is in close proximity to the previous location. The next
location is such that the added circle still overlaps each of the previously added circles.
The area of each overlap is again calculated and input into the target function. If the
target function produces a more optimal result at the new location, the circle’s position is
updated. Depending on the target function used, a lesser or greater value determines if
the new position is more optimal. The moving and recalculating of the target function

repeats until an optimal location is found.

[00106] In one embodiment, the target function is:

areaint ersectoin of all n circles 2 areaint ersectoin of all n—1 circles 2
7 =(log Y2 + ...+ (log i )2,
area. area.

intersection of all n channels intersection of all n—1 channels

This function calculates a value based upon the ratio of the actual overlap area of all of
the circles to the ideal overlap. The ideal overlap values can be calculated based upon
data from the conversion paths. As the last added circle is moved to a new location,
this target function is minimized to find the optimal location of a circle. The minimized
value represents the smallest error in the overlap areas with the ideal overlap areas.
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Other target functions can be used. Some target functions can weight a particular
region more than other regions, such that the weight factors into how accurately any
particular area is illustrated. For instance, in one embodiment the area of overlap of all
circles is weighted more heavily than other overlap areas. Such a target function can
result in Venn-like diagrams that are more accurate in illustrating the overlap of all
circles. This increase in accuracy, however, comes at the cost of potentially less

accuracy for the other overlap regions.

[00107] In another embodiment, the target function can be:

)

area. +.0001
f= 2 lo :

Seail formed regions gtarg etarea, +.0001
In this target function, area, is the area of an overlap region calculated based upon the
placed circles and rargetarea, is the ideal area calculated from conversion path data.
The ratio, as shown above, of the area, to the targetarea, is summed for each region

for the placement of the various circles. The hill climbing algorithm minimizes the value

of this function to find a circle’s optimal position.

[00108] Figure 11 illustrates a circular polygon and variables that can be used to
calculate the area of the circular polygon in accordance with an illustrative embodiment.
The circular polygon 1100 is analogous to the area of the intersection of three circles.
The coordinates of the circular polygon 1100 relate to the intersection of the added
circles, which can be calculated using well known geometric methods. Determining
which of the intersections of the added circles are part of the circular polygon 1100 is
described in greater detail below. The area of the circular polygon 1100 can be
determined as the sum of two components. The first is the area of an underlying
polygon 1110, formed by the dotted line segments. The area of the polygon 1110 can
be found using the formula:

1
A=5m%—%%+%%—%%+m+m%—mn%
Added to the area of the polygon are the areas of circular segments 1120, 1130, and

1140. The area of the circular segment 1140 can be calculated by:
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B= %Rz(ﬁ—sinﬁ).
The areas of the circular segments 1120 and 1130 can be calculated in a similar
manner. The area of the circular polygon is are of the polygon 1100 plus the area of
each circular segment 1120, 1130, and 1140.

[00109] Once the optimal location is found, if any circles have not been added to the
diagram, the next smallest circle is added and its optimal position is determined (1050).
This continues until each circle has been added to the diagram and its optimal position
determined. After the position of each circle is optimized, an image can be generated
based upon the optimal positions of the circles (1060).

[00110] Each circle can have an associated color that fills the circle when shown in the
Venn-like diagram. Each circle can be transparent to some degree, such that overlap
regions are darker than the individual circles. The darkest region is the region where all
of the circles overlap. In one embodiment, the area of overlap of all of the circles is
further increased in darkness or some other visual indication is added to highlight this
area. To darken the area, the area must be determined. In one embodiment, circular

polygons can be used to determine this area.

[00111] A circular polygon is a plane region that is bounded by a closed path that is
composed of a sequence of circle segments. A circle segment can be represented by
the coordinates of a circle, the radius of the circle, a beginning angle, and an end angle.
In one embodiment, once the optimal positions of the various circles have been
determined, the inner most circle polygon can be determined. The circular polygon can

be determined by calculating the intersection of each of the circles.

[00112] Figure 12A illustrates a circular polygon comprising a single circle in
accordance with an illustrative embodiment. A first circle 1210 is selected and the first
circle 1210 is considered to be the circular polygon. That is, the circular polygon
consists of a single circle segment having a center and radius of the first circle and
beginning and ending angles to indicate 360 degrees. Figure 12B illustrates a circular
polygon based upon the intersection of two circles in accordance with an illustrative
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embodiment. One of the remaining circles 1220 is selected. The intersection of the two
circles is calculated using well known geometric methods. Once the interactions are
determined, the circle polygon 1212 will have two circle segments 1222 and 1224, one
for each circle.

[00113] Figure 12C illustrates a circular polygon based upon the intersection of three
circles in accordance with an illustrative embodiment. A third circle 1230 is selected and
the intersections of the third circle with the first and second circle are calculated. After
two circles have been added, each additional circle requires further analysis since the
circular polygon 1238 will not contain every intersection of the various circles. To
determine the coordinates of the circular polygon 1238, the previous circular polygon
1212 from Figure 12B is used. The third circle will intersect each of the previous two
circles in two points. One such point will be part of the circular polygon 1238. Circle
1230 intersects circle 1220 at two points, 1240 and 1242. The point that will be part of
the circular polygon 1238 is the point that lays upon the circle segment 1222 of Figure
2B which is based upon circle 1220. This process is done for the intersections of circles
1230 and 1210. After which, the circle polygon 1238 will consist of three circle
segments. The process of adding circles and determining the circle polygon continues
until all of the circles have been processed. To clearly highlight the innermost circular
polygon, the area of the innermost circular polygon can be darkened. Using the circle
segments of the innermost circular polygon, the area to darkened can be calculated.

[00114] In another embodiment, the innermost circular polygon can be determined by
selecting any intersection of the innermost circular polygon. Using the known properties
of the circles in the diagram, the innermost arc is determined from all of the arcs from
that point. Following the edge of the selected arc leads to another intersection point of
the innermost circular polygon. The innermost arc is again calculated and the arc is
traversed to find another intersection point of the innermost circular polygon. The
process continues until an arc leads back to the starting intersection point. Upon
returning to the starting intersection point, each intersection point of the innermost
circular polygon has been found and the corresponding area can be darkened
appropriately. Once the Venn-like diagram is complete, instructions to display the
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Venn-like diagram can be constructed. The instructions can be sent to a user to display
the Venn-like diagram. The generation of the Venn-like diagram can be accomplished
on any computing device such as the performance analysis apparatus 120, advertising

management system 110, web server, etc.

[00115] The advertisement management system 110 and/or the performance analysis
apparatus 120 can be realized by instructions that upon execution cause one or more
processing devices to carry out the processes and functions described above. Such
instructions can comprise, for example, interpreted instructions, such as script
instructions, executable code, or other instructions stored in a computer-readable
medium. The advertisement management system 110 and/or the performance analysis
apparatus 120 can be distributively implemented over a network, such as a server farm,

or can be implemented in a single computer device.

[00116] Figure 13 illustrates a depiction of a computer system 1300 that can be used
to provide user interaction reports, process log files, implement an illustrative
performance analysis apparatus 130, or implement an illustrative advertisement
management system 110. The computing system 1300 includes a bus 1305 or other
communication component for communicating information and a processor 1310
coupled to the bus 1305 for processing information. The computing system 1300 also
includes main memory 1315, such as a random access memory (RAM) or other
dynamic storage device, coupled to the bus 1305 for storing information, and
instructions to be executed by the processor 1310. Main memory 1315 can also be
used for storing position information, temporary variables, or other intermediate
information during execution of instructions by the processor 1310. The computing
system 1300 may further include a read only memory (ROM) 1310 or other static
storage device coupled to the bus 1305 for storing static information and instructions for
the processor 1310. A storage device 1325, such as a solid state device, magnetic disk
or optical disk, is coupled to the bus 1305 for persistently storing information and

instructions.

[00117] The computing system 1300 may be coupled via the bus 1305 to a display

1335, such as a liquid crystal display, or active matrix display, for displaying information
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to a user. An input device 1330, such as a keyboard including alphanumeric and other
keys, may be coupled to the bus 1305 for communicating information, and command
selections to the processor 1310. In another embodiment, the input device 1330 has a
touch screen display 1335. The input device 1330 can include a cursor control, such as
a mouse, a trackball, or cursor direction keys, for communicating direction information
and command selections to the processor 1310 and for controlling cursor movement on
the display 1335.

[00118] According to various embodiments, the processes that effectuate illustrative
embodiments that are described herein can be implemented by the computing system
1300 in response to the processor 1310 executing an arrangement of instructions
contained in main memory 1315. Such instructions can be read into main memory 1315
from another computer-readable medium, such as the storage device 1325. Execution
of the arrangement of instructions contained in main memory 1315 causes the
computing system 1300 to perform the illustrative processes described herein. One or
more processors in a multi-processing arrangement may also be employed to execute
the instructions contained in main memory 1315. In alternative embodiments, hard-
wired circuitry may be used in place of or in combination with software instructions to
implement illustrative embodiments. Thus, embodiments are not limited to any specific

combination of hardware circuitry and software.

[00119] Although an example processing system has been described in Figure 13,
implementations of the subject matter and the functional operations described in this
specification can be implemented in other types of digital electronic circuitry, or in
computer software, firmware, or hardware, including the structures disclosed in this

specification and their structural equivalents, or in combinations of one or more of them.

[00120] Embodiments of the subject matter and the operations described in this
specification can be implemented in digital electronic circuitry, or in computer software,
firmware, or hardware, including the structures disclosed in this specification and their
structural equivalents, or in combinations of one or more of them. Embodiments 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,
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encoded on one or more computer 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-generated electrical, optical, or electromagnetic signal, that is generated to
encode information for transmission to suitable receiver apparatus for execution by a
data processing apparatus. 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 components or media (e.g.,
multiple CDs, disks, or other storage devices). Accordingly, the computer storage
medium is both tangible and non-transitory.

[00121] 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.

[00122] The term “data processing apparatus” or “computing device” encompasses all
kinds of apparatus, devices, and machines for processing data, including by way of
example a programmable processor, a computer, 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 different computing model infrastructures, such as web services,

distributed computing and grid computing infrastructures.
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[00123] 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 portions 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.

[00124] 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 perform actions by operating on input data and generating output. 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).

[00125] 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
accordance 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
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video player, a game console, a Global Positioning 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 instructions 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.

[00126] To provide for interaction with a user, embodiments 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) or LCD (liquid crystal display) monitor, for
displaying information to the user and a keyboard and a pointing device, e.g., a mouse
or a trackball, 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 web pages to a web browser on a user’s

client device in response to requests received from the web browser.

[00127] Embodiments 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 combination of one or more
such back-end, middleware, or front-end components. The components of the system
can be interconnected by any form or medium of digital data communication, e.g., a

communication network. Examples of communication networks include a local area
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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).

[00128] The computing system can include clients and servers. A client and server
are generally remote from each other and typically interact through a communication
network. The relationship of client and server arises by virtue of computer programs
running on the respective computers and having a client-server relationship to each
other. In some embodiments, a server transmits data (e.g., an HTML page) to a client
device (e.g., for purposes of displaying data to and receiving user input from a user
interacting with the client device). Data generated at the client device (e.g., a result of
the user interaction) can be received from the client device at the server.

[00129] While this specification contains many specific implementation details, these
should not be construed as limitations on the scope of any inventions or of what may be
claimed, but rather as descriptions of features specific to particular embodiments of
particular inventions. Certain features that are described in this specification in the
context of separate embodiments can also be implemented in combination in a single
embodiment. Conversely, various features that are described in the context of a single
embodiment can also be implemented in multiple embodiments 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

subcombination.

[00130] Similarly, while operations are depicted in the drawings 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 certain circumstances, multitasking and
parallel processing may be advantageous. Moreover, the separation of various system
components in the embodiments described above should not be understood as

requiring such separation in all embodiments, and it should be understood that the
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described program components and systems can generally be integrated together in a
single software product or packaged into multiple software products.

[00131] Thus, particular embodiments of the subject matter have been described.
Other embodiments 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 processes depicted in the accompanying figures do
not necessarily require the particular order shown, or sequential order, to achieve
desirable results. In certain implementations, multitasking and parallel processing may

be advantageous.
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WHAT IS CLAIMED IS:

1. A method of providing data related to conversion paths, the method

comprising:

receiving information regarding a plurality of conversion paths, wherein each
conversion path comprises one or more user interactions, wherein a user
interaction comprises a plurality of dimensional data that are related to the user
interaction, wherein each conversion path corresponds to a single user, and

wherein each conversion path ends with a conversion interaction;

receiving a sorted list of channel groups, wherein each channel group
comprises one or more group rules, wherein the one or more group rules refer to
one or more dimensional data, and wherein each channel group comprises a group

name;

grouping each user interaction in the plurality of conversion paths into a
channel group based upon the sorted list of channel groups;

for each channel group, determining the number of conversion paths that
include one or more user interactions that are grouped into the each channel group;

receiving a selection of channels to visualize;

generating an image comprising a plurality of circles, wherein each circle is
associated with a selected channel, wherein all of the plurality of circles overlap,
wherein an area of each circle is proportional to the percentage of conversion paths
that include one or more user interactions that are grouped into the selected
channel, and wherein an area of overlap of all of the circles is proportional to a
percentage of conversion paths that include user interactions from each selected

channel.
2.  The method of claim 1, wherein the image comprises three circles.

3. The method of claim 1, wherein the image comprises four circles.
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4.  The method of claim 1, wherein the image comprises between four
and eight circles.

5. The method of claim 1, further comprising providing instructions to
display the generated image.

6. The method of claim 1, further comprising:

determining the area of overlap of all circles is below a predetermined
threshold;

enabling a zoom-in mode that magnifies the area of overlap of all circles
based upon the determining the area of overlap of all circles is below a
predetermined threshold;

receiving a zoom-in request; and
generating a magnified image that illustrates the area of overlap of all circles.

7. The method of claim 1, wherein generating an image comprising a
plurality of circles comprises using a hill-climbing algorithm to determine optimal
positions of the plurality of circles.

8. The method of claim 7, wherein the optimal positions of the plurality of
circles maximizes the accuracy of each overlap area of the plurality of circles based
upon a number of conversion paths that include user interactions of each channel

corresponding to each overlap area.

9. A system comprising:
one or more processors configured to:
receive information regarding a plurality of conversion paths, wherein
each conversion path comprises one or more user interactions, wherein a user
interaction comprises a plurality of dimensional data that are related to the user
interaction, wherein each conversion path corresponds to a single user, and

wherein each conversion path ends with a conversion interaction;
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receive a sorted list of channel groups, wherein each channel group
comprises one or more group rules, wherein the one or more group rules refer to
one or more dimensional data, and wherein each channel group comprises a group
name;

group each user interaction in the plurality of conversion paths into a
channel group based upon the sorted list of channel groups;

for each channel group, determine the number of conversion paths
that include one or more user interactions that are grouped into the each channel
group;

receive a selection of channels to visualize;

generate an image comprising a plurality of circles, wherein each
circle is associated with a selected channel, wherein an area of each circle is
proportional to a percentage of conversion paths that include one or more user
interactions that are grouped into the selected channel, and wherein an area of
overlap of all of the circles is proportional to a percentage of conversion paths that

include user interactions from each selected channel.
10. The system of claim 9, wherein the image comprises four circles.

11. The system of claim 9, wherein the image comprises between four and
eight circles.

12. The system of claim 9, wherein the processor is further configured to
provide instructions to display the generated image.

13. The system of claim 9, wherein the processor is further configured to:

determine the area of overlap of all circles is below a predetermined
threshold;

enable a zoom-in mode that magnifies the area of overlap of all circles
based upon the determining the area of overlap of all circles is below a
predetermined threshold;
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receive a zoom-in request; and
generate a magnified image that illustrates the area of overlap of all circles.

14. The system of claim 9, wherein the processor is further configured to
determine optimal positions of the plurality of circles using a hill-climbing algorithm.

15. The system of claim 14, wherein the optimal positions of the plurality of
circles maximizes the accuracy of each overlap area of the plurality of circles based
upon a number of conversion paths that include user interactions of each channel

corresponding to each overlap area.

16. A tangible computer-readable medium having instructions stored

thereon, the instructions comprising:

instructions to receive information regarding a plurality of conversion
paths, wherein each conversion path comprises one or more user interactions,
wherein a user interaction comprises a plurality of dimensional data that are related
to the user interaction, wherein each conversion path corresponds to a single user,
and wherein each conversion path ends with a conversion interaction;

instructions to receive a sorted list of channel groups, wherein each
channel group comprises one or more group rules, wherein the one or more group
rules refer to one or more dimensional data, and wherein each channel group
comprises a group name;

instructions to group each user interaction in the plurality of
conversion paths into a channel group based upon the sorted list of channel
groups;

instructions to for each channel group, determine the number of
conversion paths that include one or more user interactions that are grouped into
the each channel group;

instructions to receive a selection of channels to visualize;

instructions to generate an image comprising a plurality of circles,
wherein each circle is associated with a selected channel, wherein an area of each

circle is proportional to a percentage of conversion paths that include one or more
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user interactions that are grouped into the selected channel, and wherein an area
of overlap of all of the circles is proportional to a percentage of conversion paths
that include user interactions from each selected channel.

17. The tangible computer-readable medium of claim 16, wherein the

image comprises four circles.

18. The tangible computer-readable medium of claim 16, further

comprising instructions to:

instructions to determine the area of overlap of all circles is below a

predetermined threshold;

instructions to enable a zoom-in mode that magnifies the area of overlap of
all circles based upon the determining the area of overlap of all circles is below a

predetermined threshold; and

instructions to generate a magnified image that illustrates the area of overlap

of all circles.

19. The tangible computer-readable medium of claim 16, further
comprising instructions to determine positions of the plurality of circles using a hill-

climbing algorithm.

20. The tangible computer-readable medium of claim 19, wherein the
optimal positions of the plurality of circles maximizes the accuracy of each overlap
area of the plurality of circles based upon a number of conversion paths that

include user interactions of each channel corresponding to each overlap area.

49



PCT/US2011/054069

WO 2012/141734

1/15

1 "OI4

<+>

oLt
walsAg Juswabeuey
JUSWISSIUBAPY
4

WoJSAS | ¢
yoieag

S92IA8p

s

—

901

6Ll
ejeq [eololsiH

sbo N
9Ll

ozl

snjeseddy sisAjeuy
souBuLIOMad

Si1anIBS pY

Nv:

—

SIBSIHBOAPY

-

2oL
o YiomieN

Nwov

goL

(s)eoinosay

SlISGIM

_~Nvor

o



PCT/US2011/054069

WO 2012/141734

2/15

¢ Ol

Ai0isiy [njejels pajepdn ay) WOl SUOISISAUGD MBU SUILLISIS(]

A

Bjep 60| mau sy} ui AJiAioe Jasn yoes oy Aojsiy |njalels ajepdn/erealn

X

suofoeIslul JBSN LIOS pue Jayiuapl Jash AQ suoporislul Josn dnois

Ayanoe Jasn pajepdn suiejuod jey) ejep Bo| mau anauey

A

Buissaooud 1o} s|qejieae s Bo| mau e jey) suiwis}e(




WO 2012/141734

dqy

a3

ay,

a11

I

=

dys

dsy

ayy

a0

user1

340 }

3/15

o a
3 ~
CUM ® [ap]
~ - b
© S ©
o ()
I\ o =
® CUm ©
o
D
[ap]
\
(%]
(323
©
> o
© ? N
(a0
o N
<t
© ©
\
CUN CU; } (",O')
[ o
N
© (Uv

user2
user3
userd4

PCT/US2011/054069

FIG. 3



PCT/US2011/054069

WO 2012/141734

4/15

v "'Old

I— 'SplomAs ajes :spiomAa 'splomAa
agy =& p ) < _ p b Qor=" p A
———»ojes Buuds :ubledweo wmvw :ubledwed Wo_mwlmc_‘_aw :ubiedwed
s
98y flews :wnipsw | 94V oueblo :wnipaw 99¥ [el1a)al wnipaw
perS S por>
_—Jans|smau bBuinds :801nos viv auibua yosess :99I1N0s W09’ IN" |ella)al :82Inos
S
sy osr> 2Ly > o> zop > ooy >
| suodnod :spiomAay 'SpIOMAay suodnoo :spiomAay
8y — - ger> azr>
_L_——»3fes buuds :ubiedwes < :ubredwies s~ :ubredwes
= 9Zv
oy 9do :wnipaw 14 ‘winipaw < ouebio :wnipsw
- . - . vy .
Y¥¥ suibus yosess :e0inos \69% :90Inos auibus yoiess :90In0S
vy > obY = 2er ocY S Zzb > 0z >
'SplomAay
801 W. 6
W.c ledwed
< ooy ‘winipawi
00% s
voy “nmo_:ow




== 1CUSTOM DIMENSIONS » ACTIONS... [¢]

WO 2012/141734 PCT/US2011/054069

5/15

MY GROUPS 2

NAME:

502
<1 MY GROUPS 2 l

OWNERSHIP:

5042 O PRIVATE (AVAILABLE ONLY TO YOU)

| _©PUBLIC (SHARED TO ALL USERS OF www, company.com REPORT VIEW)

RULES;

| S ORGANIC SEARCH |

ORAG RULES TO SPECIFY THE ORDER N WHICH THEY SHCULD APPLY IIF & VALLE MATIHES MULTIU RULES)

508
2-.. 3[ United States Search ——] 518

512 — CONDITION: > (REMOVEL

=] (EXACTLY MATCHINGV}I search engine |@}—

!

{(INCLUDE v} (SOURCE

| OR |

514 _|_| {{ADD "OR' STATEMENT

)

s 1

<+—— JAND| [REMOVEL—TT

|(INCLUDE <) (MEDIUM

<) (EXACTLY MATCHING <) [ORGANIC _] ®|

L OR[

[.{ INCLUDE v][MEDIUM ]{E)(Acn_'( MAT(;HlNGv]ICSC -

)

) OR |

(ADD_'OR’ STATEMENT

)

| AND [REMOVEL __ ||
[(INCLUDE ) (COUNTRY / TERRITORY ) (EXACTLY MATCHING ) [UNITED STATES] ® |

522 — ] OR |

/
]

{ADD OR’ STATEMENT

)

524 | JAND[

THADD_'AND’ STATEMENT

J

526 = DISPLAY COLOR: PREVIEW.

510

506 <

AV

— -@.@@@@-...@ | United States Search I
I@@@@@@EI@@@

528

:"’516

- 520

¢ 530

£\

%S DISPLAY IMPRESSION ]
(S REFERRAL )
)
)

(2 EMAIL
(S SOCIAL NETWORK

FIG. 5



PCT/US2011/054069

WO 2012/141734

6/15

9 'Old

syled jeuoisuswip pajebalbbe spiroid

A

syied padnouib sy} ajebaibby

A

Yyed padnolb e ojul yjed UoISIBAUOD LoBS LB8AUOD)

sdnoub o JSI| paUOS e aAIad8Yy

syjed uoisiaAuo9 jo Ajjeinid e aAieo8y




PCT/US2011/054069

WO 2012/141734

7115

d. 9l
loya|smaN Jlewg YJOMION |BI00S |elaiey
GLL s 041 = 417 S
yoiesg pied 10811g yolesg oluebip
Gg. S 0§, s 117 S
V. ©9ld

|lews / Jaysjsmau buuds

2do / N jBURI00S

[eudal / N |elisiel

51572 =

0ts S

S¢L =2

odo / sulbus yoiess

auou / 108.1p

oueblio / suibus yoiess

m_‘nW

S

0LL

G0L >

09.

ovL

0cL

004



PCT/US2011/054069

WO 2012/141734

8/15

918

vi8

¢l8

018

808

V8 'Old

89°10Z'€S1$ £Z20'6 ojuebio ; suibue yosess | <« | ouebio / suibus yosess
G9'/GS01L$ Gv0'6 llews / Jesjsmau sjes | <| odo / N~ gJouleinos |<| |ewsal / UIN |ellejel
b1'965 118 v60°'6 odd / suibus yosess | < | suou /10eup |< | ouebio  suibus yosess
15°886°01% GSO'LL llews / jopajsmau Buuds | < | odo j un"jeuleinos | <| |elsjel / U jeusjel
L5'850°L2$ 688°91 odo / sulbus yoiess | < | suou/j0eap | < | 2uebio  suiBus yoiess

008 ~

¥08

¢08

3
o
0




PCT/US2011/054069

WO 2012/141734

9/15

—
—C.8

~
0.8

d8 9l4

i §TS98 LS 9zv 0L < [yoreos pieg
98
299 ST erese'sls z8v'LL

<1 ceovsies 00102 lews BunpomieN [enos | < Kl
098 |

1£'659'88$ £86'GZ Yoless pled Jaug | <
ese>
958 ~ peg > 2ca> ___

o
Y]
0



PCT/US2011/054069

WO 2012/141734

10/15

06 6 9Old

oL6

W %010 NIOMIBN |BIDOS £
%0Z0
S %bSZ
806
: VAL yoieeg ojuebiQ @
/ %E.91 (lew0) - (Al
%HEEQL wang - A
{586€)% 10 :yoseag nuebio g a0} ¥ 308114 ¢ BuisiliaApY pled %40°29 BuisileApy pled . (A
w SUOISIBAUDD
u A,t_nzuN.,W[;~ w r@ ; sigUURYD
1210) JO 9
< et <206
906 Y06 X1 [puueYyD-gINnN



PCT/US2011/054069

WO 2012/141734

11/15

0l Ol

omowW

810415 paderd ise| ay) jo uonisod [ewndo suiwieleq

¢paoe|d 8joad isen

0504 ON

810415 padeld ise| ay) jo uonisod [ewndo sulwisaQ

A

ajoJ10 Buiuiewsal )sajjews soe|dg

uollisod efiul ue Ul 9]ouI0 }SB|BWS 82B|d

A

910110 Yoes JO 8ZIs aujwlia)ag




PCT/US2011/054069

WO 2012/141734

12/15

Ll ©Old




WO 2012/141734 PCT/US2011/054069

13/15

m
N
—
Q
LL
© N
N S
<
N
b wa
Q
LL

1210



PCT/US2011/054069

WO 2012/141734

14/15

a¢l 'Old




PCT/US2011/054069

WO 2012/141734

15/15

€l 9Ol

H0SS3004d
oleL
Sng <
soel”

JOIA3d AHOW3IN

JOVHOLS WoH NIV

- B \
Gzel 0ctl GLEL

3oin3a | 0€EL
T tnant [
Geel
L Avidsia Y

00€}



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2011/054069

A. CLASSIFICATION OF SUBJECT MATTER

G060 50/00(2006.01)i, GO6Q 30/00(2006.01)i, GO6F 15/16(2006.01)i, GOGF 17/30(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
G06Q 50/00; GO6Q 30/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KTPO internal) & Keywords:advertise*, access, path, group, Venn diagram, interaction, click, index, algorithm

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A KR 10-2008-0103605 A (GOOGLE INC.) 27 November 2008 1-20
See the abstract, figures 2-3, and claim 1.

A KR 10-2009-0003377 A (WIPIA CO., LTD.) 12 January 2009 1-20
See the abstract, figure 2, and claim 1.

A KR 10-2007-0056047 A (GOOGLE INC.) 31 May 2007 1-20
See the abstract, page 6, and figure 3.

A KR 10-2008-0089616 A (GOOGLE INC.) 07 October 2008 1-20
See the abstract and claim 1.

A KR 10-2007-0027759 A (GOOGLE INC.) 09 March 2007 1-20
See the abstract, figure 3, and claim 1.

|:| Further documents are listed in the continuation of Box C. IE See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L"  document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art

"P"  document published prior to the international filing date but later "&" document member of the same patent family

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
16 MAY 2012 (16.05.2012) 16 MAY 2012 (16.05.2012)
Name and mailing address of the ISA/KR Authorized officer
' Korean Intellectual Property Office
Government Complex-Daejeon, 189 Cheongsa-ro, Kim Eun Soo
. Seo-gu, Daejeon 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No.  82-42-481-8680

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2011/054069
Patent document Publication Patent family Publication
cited in search report date member(s) date
KR 10-2008-0103605 A 27.11.2008 AU 2004-311786 A1 21.07.2005
AU 2004-311786 B2 29.10.2009
CA 2552181 A1 21.07.2005
CN 1922626 A 28.02.2007
CN 1922626 CO 28.02.2007
EP 1709577 A2 11.10.2006
JP 2007-517321 A 28.06.2007
JP 2010-176675 A 12.08.2010
KR 10-0887169 B1 10.03.2009
US 2005-0131762 A1 16.06. 2005
WO 2005-065229 A2 21.07.2005
WO 2005-065229 A3 21.07.2005
KR 10-2009-0003377 A 12.01.2009 US 2008-0306809 A1 11.12.2008
KR 10-2007-0056047 A 31.05.2007 AU 2002-319402 B2 11.09.2008
AU 2003-244817 A1 19.01.2004
AU 2003-244817 A2 19.01.2004
AU 2003-244817 B2 26.08.2010
AU 2003-290330 A1 22.07.2004
AU 2004-220325 A1 23.09.2004
AU 2004-220325 B2 12.05.2011
AU 2004-280288 A1 21.04.2005
AU 2004-280288 A2 21.04.2005
AU 2004-280288 B2 01.02.2007
AU 2005-250216 A1 15.12.2005
AU 2005-250216 B2 10.12.2009
AU 2005-259006 A1 12.01.2006
AU 2005-259861 A1 12.01.2006
AU 2005-259861 B2 23.07.2009
AU 2005-260566 A1 12.01.2006
AU 2005-260566 B2 04.06.2009
AU 2005-260566 B8 04.06.2009
AU 2005-291017 A1 13.04.2006
AU 2005-291017 B2 15.09.2011
AU 2005-303584 A1 18.05.2006
AU 2005-311099 A1 08.06.2006
AU 2005-311101 A1 08.06.2006
AU 2005-311101 B2 11.11.2010
AU 2005-311101 B8 11.11.2010
AU 2005-311103 A1 08.06.2006
AU 2006-307733 A1 03.05.2007
AU 2006-323412 A1 14.06.2007
AU 2006-323415 A1 14.06.2007
AU 2007-204218 A1 19.07.2007
AU 2007-209201 A1 02.08.2007
AU 2007-209202 A1 02.08.2007
AU 2008-212682 A1 14.08.2008
CA 2447851 A1 09.01.2003

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2011/054069
Patent document Publication Patent family Publication
cited in search report date member(s) date
CA 2492092 A1 08.01.2004
CA 2511910 A1 15.07.2004
CA 2529819 A1 23.09.2004
CA 2539999 A1 21.04.2005
CA 2569240 A1 15.12.2005
CA 2571536 A1 12.01.2006
CA 2572468 A1 12.01.2006
CA 2572471 A1 12.01.2006
CA 2583417 A1 13.04.2006
CA 2587206 A1 18.05.2006
CA 2588892 A1 08.06.2006
CA 2589800 A1 08.06.2006
CA 2589802 A1 08.06.2006
CA 2613367 A1 11.01.2007
CA 2626939 A1 03.05.2007
CA 2632417 A1 14.06.2007
CA 2632424 A1 14.06.2007
CA 2636742 A1 19.07.2007
CA 2667141 A1 08.05.2008
CA 2677069 A1 14.08.2008
CN 101002175 A 18.07.2007
CN 101002175 GO 18.07.2007
CN 101002220 A 18.07.2007
CN 101002220 GO 18.07.2007
CN 101031588 AO 05.09.2007
CN 101039959 A0 19.09.2007
CN 101084014 AO 05.12.2007
CN 101098712 AO 02.01.2008
CN 101111522 AO 23.01.2008
CN 101128487 AO 20.02.2008
CN 101133084 AO 27.02.2008
CN 101189630 AO 28.05.2008
CN 101346397 A 14.01.2009
CN 101379088 A 04.03.2009
CN 101426815 A 06.05.2009
CN 101432304 A 13.05.2009
CN 101443043 A 27.05.2009
CN 101578298 A 11.11.2009
CN 101724071 A 09.06.2010
CN 101965364 A 02.02.2011
EP 1399484 A2 24.03.2004
EP 1399484 B1 11.08.2010
EP 1517921 A2 30.03.2005
EP 1517921 B1 07.06.2006
EP 1578801 A2 28.09.2005
EP 16004590 A2 30. 11.2005
EP 1600459 A3 07.12.2005
EP 1639011 A2 29.03. 2006
EP 1639011 B1 12.11.2008
EP 1720906 A2 15.11.2006

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2011/054069
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 1761565 A2 14.03.2007
EP 1777235 A1 25.04.2007
EP 1782260 A2 09.05.2007
EP 1782370 A2 09.05.2007
EP 1784427 A2 16.05.2007
EP 1814584 A2 08.08. 2007
EP 1841452 A2 10.10.2007
EP 1841796 A2 10.10.2007
EP 1863847 A2 12.12.2007
EP 1899685 A1 19.03.2008
EP 1948694 A2 30.07.2008
EP 1963370 A1 03.09. 2008
EP 1966242 A1 10.09.2008
EP 1976879 A2 08.10.2008
EP 1976882 A2 08.10.2008
EP 1976991 A1 08.10.2008
EP 2024396 A2 18.02.2009
EP 2079761 A2 22.07.2009
EP 2135879 A2 23.12.2009
EP 2135879 A3 23.06.2010
EP 2139918 A2 06.01.2010
EP 2221317 A2 25.08.2010
EP 2221317 A3 27.07.2011
EP 2267028 A2 29.12.2010
EP 2267028 A3 27.07.2011
EP 2322554 A1 18.05.2011
EP 2364990 A2 14.09.2011
EP 23649990 A3 04.01.2012
EP 2366718 A2 21.09.2011
EP 2371390 A2 05.10.2011
JP 04-303105 B2 01.05.2009
JP 04-498417 B2 23.04.2010
JP 2005-504524 A 17.02.2005
JP 2006-512895 A 20.04.2006
JP 2006-523090 A 12.10.2006
JP 2007-516195 A 21.06.2007
JP 2008-500268 A 10.01.2008
JP 2008-500830 A 17.01.2008
JP 2008-504356 A 14.02.2008
JP 2008-504356 A6 14.02.2008
JP 2008-504779 A 14.02.2008
JP 2008-505401 A 21.02.2008
JP 2008-507012 A 06.03.2008
JP 2008-515420 A 15.05.2008
JP 2008-519813 A 12.06.2008
JP 2008-521426 A 26.06.2008
JP 2008-521869 A 26.06.2008
JP 2008-521870 A 26.06.2008
JP 2008-547018 A 25.12.2008
JP 2009-082141 A 23.04.2009

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2011/054069
Patent document Publication Patent family Publication
cited in search report date member(s) date

JP 2009-512672 A 26.03.2009
JP 2009-518024 A 07.05.2009
JP 2009-518025 A 07.05.2009
JP 2009-523162 A 18.06.2009
JP 2009-523459 A 25.06.2009
JP 2009-523460 A 25.06.2009
JP 2010-267280 A 25.11.2010
JP 2010-508016 A 18.03.2010
JP 2010-518062 A 27.05.2010
JP 2011-065658 A 31.03.2011
JP 2011-125342 A 30.06.2011
KR 10-0971164 B1 20.07.2010
KR 10-1093484 B1 13.12.2011
KR 10-1139282 B1 26.04.2012
KR 10-2005-0024397 A 10.03.2005
KR 10-2007-0024737 A 02.03.2007
KR 10-2007-0039911 A 13.04.2007
KR 10-2007-0050912 A 16.05.2007
KR 10-2007-0084069 A 24.08.2007
KR 10-2007-0086896 A 27.08.2007
KR 10-2007-0089930 A 04.09.2007
KR 10-2007-0094909 A 27.09.2007
KR 10-2007-0099584 A 09.10.2007
KR 10-2008-0015882 A 20.02.2008
KR 10-2008-0066962 A 17.07.2008
KR 10-2008-0077261 A 21.08.2008
KR 10-2008-0090414 A 08.10.2008
KR 10-2008-0090507 A 08.10.2008
KR 10-2008-0098382 A 07.11.2008
KR 10-2009-0114445 A 03.11.2009
KR 10-2010-0049700 A 12.05.2010
KR 10-2010-0096258 A 01.09.2010
TW 200804425 A 16.01.2008
TW 200804593 A 16.01.2008
TW 200825103 A 16.06.2008
TW 200848427 A 16.12.2008
US 2004-0219643 A1 04.11.2004
US 2005-0271663 A1l 08.12.2005
US 2006-0002935 A1 05.01.2006
US 2006-0004627 A1 05.01.2006
US 2006-0063921 A1 23.03.2006
US 2006-0073141 A1 06.04.2006
US 2006-0106203 A1 18.05.2006
US 2006-0149624 A1 06.07.2006
US 2006-0257406 A1 16.11.2006
US 2006-0286066 A1 21.12.2006
US 2007-0003549 A1 04.01.2007
US 2007-0065440 A1 22.03.2007
US 2007-0093651 At 26.04.2007
US 2007-0104710 A1 10.05.2007

Form PCT/ISA/210 (patent family annex) (July 2009)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2011/054069
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2007-0298041 A1 27.12.2007
US 2008-0008713 A1 10.01.2008
US 2008-0233129 A1 25.09.2008
US 2008-0233130 A1 25.09.2008
US 2008-0241166 A1 02.10.2008
US 2008-0260757 A1 23.10.2008
US 2008-0307891 A1 18.12.2008
US 2009-082550 A1 26.03.2009
US 2009-148434 A1 11.06.2009
US 2009-191217 A1 30.07.2009
US 2009-214534 A1 27.08.2009
US 2009-258012 A1 15.10.2009
US 2009-259026 A1 15.10.2009
US 2010-021473 A1 28.01.2010
US 2010-034831 A1 11.02.2010
US 2010-047171 A1 25.02.2010
US 2010-047237 A1 25.02.2010
US 2010-056439 A1 04.03.2010
US 2010-081792 A1 01.04.2010
US 2010-234570 A1 16.09.2010
US 2011-159003 A1 30.06.2011
US 7681444 B2 23.03.2010
US 7696320 B2 13.04.2010
US 8129503 B2 06.03.2012
KR 10-2008-0089616 A 07.10.2008 AU 2006-332522 A1 12.07.2007
AU 2006-332522 B2 03.06.2010
CA 2635882 A1 12.07.2007
CN 101385018 A 11.03.2009
EP 1969486 A2 17.09.2008
JP 2009-522665 A 11.06.2009
US 2007-0156621 A1 05.07.2007
US 2011-0015988 A1 20.01.2011
US 7827060 B2 02.11.2010
WO 2007-079393 A2 12.07.2007
WO 2007-079393 A3 12.07.2007
KR 10-2007-0027759 A 09.03. 2007 AU 2002-319402 B2 11.09.2008
AU 2003-244817 A1 19.01.2004
AU 2003-244817 A2 19.01.2004
AU 2003-244817 B2 26.08.2010
AU 2003-290330 A1 22.07.2004
AU 2004-220325 A1 23.09.2004
AU 2004-220325 B2 12.05.2011
AU 2004-280288 A1 21.04.2005
AU 2004-280288 A2 21.04.2005
AU 2004-280288 B2 01.02.2007
AU 2005-250216 A1 15.12.2005
AU 2005-250216 B2 10.12.2009
AU 2005-259006 A1 12.01.2006

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2011/054069

Patent document

cited in search report

Publication
date

Patent family
member(s)

Publication
date

AU 2005-259861 A1
AU 2005-259861 B2
AU 2005-260566 A1
AU 2005-260566 B2
AU 2005-260566 B8
AU 2005-291017 A1
AU 2005-291017 B2
AU 2005-303584 A1
AU 2005-311099 A1
AU 2005-311101 A1
AU 2005-311101 B2
AU 2005-311101 B8
AU 2005-311103 A1
AU 2006-307733 A1l
AU 2006-323412 A1
AU 2006-323415 A1
AU 2007-204218 A1
AU 2007-209201 A1
AU 2007-209202 A1
AU 2008-212682 A1
CA 2447851 A1

CA 2492092 A1

CA 2511910 A1

CA 2529819 A1

CA 2539999 A1

CA 2569240 A1

CA 2571536 A1

CA 2572468 A1

CA 2572471 M

CA 2583417 A1

CA 2587206 A1

CA 2588892 A1

CA 2589800 A1

CA 2589802 A1

CA 2613367 Al

CA 2626939 A1

CA 2632417 A

CA 2632424 A

CA 2636742 A1

CA 2667141 A1

CA 2677069 A1

CN 101002175 A

CN 101002175 CO
CN 101002220 A

CN 101002220 CO
CN 101031588 AO
CN 101039959 AO
CN 101084014 AO
CN 101098712 AO
CN 101111522 AO

12.01.2006
23.07.2009
12.01.2006
04.06.2009
04.06.2009
13.04.2006
15.09.2011
18.05.2006
08.06. 2006
08.06. 2006
11.11.2010
11.11.2010
08.06. 2006
03.05.2007
14.06.2007
14.06.2007
19.07.2007
02.08.2007
02.08.2007
14.08.2008
09.01.2003
08.01.2004
15.07.2004
23.09.2004
21.04.2005
15.12.2005
12.01.2006
12.01.2006
12.01.2006
13.04.2006
18.05.2006
08.06. 2006
08.06. 2006
08.06. 2006
11.01.2007
03.05.2007
14.06.2007
14.06.2007
19.07.2007
08.05.2008
14.08.2008
18.07.2007
18.07.2007
18.07.2007
18.07.2007
05.09.2007
19.09.2007
05.12.2007
02.01.2008
23.01.2008

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2011/054069
Patent document Publication Patent family Publication
cited in search report date member(s) date
CN 101128487 AO 20.02.2008
CN 101133084 AO 27.02.2008
CN 101189630 AO 28.05.2008
CN 101346397 A 14.01.2009
CN 101379088 A 04.03.2009
CN 101426815 A 06.05.2009
CN 101432304 A 13.05.2009
CN 101443043 A 27.05.2009
CN 101578298 A 11.11.2009
CN 101724071 A 09.06.2010
CN 101965364 A 02.02.2011
EP 1399484 A2 24.03.2004
EP 1399484 B1 11.08.2010
EP 1517921 A2 30.03.2005
EP 1517921 B1 07.06.2006
EP 1578801 A2 28.09.2005
EP 16004590 A2 30. 11.2005
EP 1600459 A3 07.12.2005
EP 1639011 A2 29.03. 2006
EP 1639011 B1 12.11.2008
EP 1720906 A2 15.11.2006
EP 1761565 A2 14.03.2007
EP 1777235 A1 25.04.2007
EP 1782260 A2 09.05.2007
EP 1782370 A2 09.05.2007
EP 1784427 A2 16.05.2007
EP 1814584 A2 08.08. 2007
EP 1841452 A2 10.10.2007
EP 1841796 A2 10.10.2007
EP 1863847 A2 12.12.2007
EP 1899685 A1 19.03.2008
EP 1948694 A2 30.07.2008
EP 1963370 A1 03.09. 2008
EP 1966242 A1 10.09.2008
EP 1976879 A2 08.10.2008
EP 1976882 A2 08.10.2008
EP 1976991 A1 08.10.2008
EP 2024396 A2 18.02.2009
EP 2079761 A2 22.07.2009
EP 2135879 A2 23.12.2009
EP 2135879 A3 23.06.2010
EP 2139918 A2 06.01.2010
EP 2221317 A2 25.08.2010
EP 2221317 A3 27.07.2011
EP 2267028 A2 29.12.2010
EP 2267028 A3 27.07.2011
EP 2322554 A1 18.05.2011
EP 2364990 A2 14.09.2011
EP 23649990 A3 04.01.2012
EP 2366718 A2 21.09.2011

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2011/054069
Patent document Publication Patent family Publication
cited in search report date member(s) date

EP 2371390 A2 05.10.2011
JP 04-303105 B2 01.05.2009
JP 04-498417 B2 23.04.2010
JP 2005-504524 A 17.02.2005
JP 2006-512895 A 20.04.2006
JP 2006-523090 A 12.10.2006
JP 2007-516195 A 21.06.2007
JP 2008-500268 A 10.01.2008
JP 2008-500830 A 17.01.2008
JP 2008-504356 A 14.02.2008
JP 2008-504356 A6 14.02.2008
JP 2008-504779 A 14.02.2008
JP 2008-505401 A 21.02.2008
JP 2008-507012 A 06.03.2008
JP 2008-515420 A 15.05.2008
JP 2008-519813 A 12.06.2008
JP 2008-521426 A 26.06.2008
JP 2008-521869 A 26.06.2008
JP 2008-521870 A 26.06.2008
JP 2008-547018 A 25.12.2008
JP 2009-082141 A 23.04.2009
JP 2009-512672 A 26.03.2009
JP 2009-518024 A 07.05.2009
JP 2009-518025 A 07.05.2009
JP 2009-523162 A 18.06.2009
JP 2009-523459 A 25.06.2009
JP 2009-523460 A 25.06.2009
JP 2010-267280 A 25.11.2010
JP 2010-508016 A 18.03.2010
JP 2010-518062 A 27.05.2010
JP 2011-065658 A 31.03.2011
JP 2011-125342 A 30.06.2011
KR 10-0971164 B1 20.07.2010
KR 10-1139282 B1 26.04.2012
KR 10-2005-0024397 A 10.03.2005
KR 10-2007-0024737 A 02.03.2007
KR 10-2007-0039911 A 13.04.2007
KR 10-2007-0050912 A 16.05.2007
KR 10-2007-0056047 A 31.05.2007
KR 10-2007-0084069 A 24.08.2007
KR 10-2007-0086896 A 27.08.2007
KR 10-2007-0089930 A 04.09.2007
KR 10-2007-0094909 A 27.09.2007
KR 10-2007-0099584 A 09.10.2007
KR 10-2008-0015882 A 20.02.2008
KR 10-2008-0066962 A 17.07.2008
KR 10-2008-0077261 A 21.08.2008
KR 10-2008-0090414 A 08.10.2008
KR 10-2008-0090507 A 08.10.2008
KR 10-2008-0098382 A 07.11.2008

Form PCT/ISA/210 (patent family annex) (July 2009)



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/US2011/054069

Patent document Publication
cited in search report date

Patent family
member(s)

Publication

date

KR 10-2009-0114445 A
KR 10-2010-0049700 A
KR 10-2010-0096258 A

US 2004-0219643 A1
US 2005-0271663 A1
US 2006-0002935 A1
US 2006-0004627 A1
US 2006-0063921 A1
US 2006-0073141 A1
US 2006-0106203 A1
US 2006-0149624 A1
US 2006-0257406 A1
US 2006-0286066 A1
US 2007-0003549 A1
US 2007-0065440 A1
US 2007-0093651 A1
US 2007-0104710 A1
US 2007-0298041 A1
US 2008-0008713 A1
US 2008-0233129 A1
US 2008-0233130 A1
US 2008-0241166 A1
US 2008-0260757 A1
US 2008-0307891 A1
US 2009-082550 At
US 2009-148434 A1
US 2009-191217 A1
US 2009-214534 A1
US 2009-258012 A1
US 2009-259026 A1
US 2010-021473 A1
US 2010-034831 A1
US 2010-047171 A1
US 2010-047237 A1
US 2010-056439 A1
US 2010-081792 A1
US 2010-234570 A1
US 2011-159003 A1
US 7681444 B2

US 7696320 B2

US 8129503 B2

03. 11
12.05
01.09
04. 11
08.12
05.01
05.01
23.03
06.04
18.05
06.07
16. 11
21.12
04.01
22.03
26.04

10.05.
27.12.

10.01

25.09.
25.09.
02.10.
23.10.
18.12.
26.03.
11.06.
30.07.
27.08.
15.10.
15.10.

28.01

11.02.
25.02.
25.02.
04.03.

01.04
16.09
30.06
23.03
13.04
06.03

.2009
.2010
.2010
.2004
.2005
.2006
.2006
.2006
.2006
.2006
.2006
.2006
.2006
.2007
.2007
.2007
2007
2007
.2008
2008
2008
2008
2008
2008
2009
2009
2009
2009
2009
2009
.2010
2010
2010
2010
2010
.2010
.2010
.2011
.2010
.2010
.2012

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - claims
	Page 47 - claims
	Page 48 - claims
	Page 49 - claims
	Page 50 - claims
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - wo-search-report
	Page 67 - wo-search-report
	Page 68 - wo-search-report
	Page 69 - wo-search-report
	Page 70 - wo-search-report
	Page 71 - wo-search-report
	Page 72 - wo-search-report
	Page 73 - wo-search-report
	Page 74 - wo-search-report
	Page 75 - wo-search-report

