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(57) Abréegée/Abstract:

The effectiveness of advertisements with respect to a group of panelists Is measured. Based on the results of such analysis,
advertisements and/or variants thereof are selected for presentation to consumers. Effectiveness of advertisements is measured, In
one embodiment, by detecting exposure to advertisements, and then monitoring panelist behavior following exposure to an
advertisement. In one embodiment, the group of panelists Is a representative sample of a larger population, so that observations of
panelist behavior can be used as a basis for making decisions regarding presentation of advertisements to a larger audience
having characteristics similar to those of the panelists. Once the relative effectiveness for various audiences has been determined,
advertisements can be selected for presentation to Individual consumers or to groups of consumers, so as to maximize
effectiveness. In one embodiment, such analysis and selection Is performed substantially in real-time.
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[0001] The present application claims priority from U.S. Provisional Patent
Application No. 61/157,843, filed on March 5, 2009 and entitled “Measuring
Internet Consumption Using Local Network Device Sampling, Filtering, and
Recording,” (Atty. Docket No. IMMO05-PROYV), the disclosure of which is
incorporated herein by reference.

[0002] The present application further claims priority from U.S. Patent
Application No. 12/618,950, filed on November 16, 2009 and entitled
“Determining Relative Effectiveness of Media Content Items,” (Atty. Docket No.
IMMO006), the disclosure of which is incorporated herein by reference.

[0003] The invention described herein is related to U.S. Patent Application
No. 12/105,440, tiled on April 18, 2008 and entitled “Personalized Media
Delivery Based on Detected Media Exposure,” the disclosure of which is
incorporated herein by reference.

[0004] The invention described herein is related to U.S. Patent Application
No. 11/216,543, filed August 30, 2005, for “Detecting and Measuring Exposure to
Media Content Items” (Atty. Docket No. IMM10389), the disclosure of which is
incorporated herein by reference.

[0005] The invention described herein is related to U.S. Patent Application
No. 12/478,502, filed April 18, 2008, for “Measuring Exposure to Media Across
Multiple Media Delivery Mechanisms” (Atty. Docket No. IMMO004), the

disclosure of which is incorporated herein by reference.
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BACKGROUND OF THE INVENTION

Field of the Invention

[0006] The invention generally relates to delivery of content such as
advertisements, and more particularly to techniques for determining relative
effectiveness of media content items by observing and correlating behavior with

media content items to which panelists have been exposed.

Description of Background Art

[0007] In recent years, mechanisms by which media content is delivered
(television programming, other video, audio, web pages, messages, and the like)
have moved from a broadcast model in which the same media content is
delivered to many or all consumers at the same time to an addressable model
wherein the media content delivered to one consumer can be different than that
delivered to another. Addressable set-top boxes facilitate on-demand
presentation of specific content items, including pause, rewind, and fast-forward
capability. Media content delivered via the Internet or via mobile phone can be
personalized, for example by selection and presentation of advertisements
targeted to a demographic and/or geographic region associated with the
consumer.

[0008] For example, an automobile manufacturer may advertise differently
depending on the average income associated with the ZIP code of the viewing
consumer. An advertisement for an entry-level car model can run in a lower-
income ZIP code, while an advertisement for a luxury-level car model can run in
a higher-income zip code. Both advertisements play simultaneously in the two
different geographic regions.

[0009] In some cases, the determination as to which advertisement to
present to each consumer is a relatively simple matter; for example, a selection
between an entry-level car model advertisement and a luxury-level car model
advertisement may simply be based on easily-ascertainable demographic data for

a region or community.
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[0010] However, more sophisticated advertisement selection is much more
difficult. Variants of advertisements may be more effective for various
populations based on subtle and non-obvious preferences among consumers.

For some consumers, a movie trailer emphasizing romantic scenes may be more
effective than another trailer for the same movie emphasizing action scenes.

Even more subtly, an advertisement employing a male voiceover may be more or
less effective, for some audiences, than a similar advertisement employing a
female voiceover. Age, gender, income level, and cultural factors may interact in
various ways as predictors of the relative effectiveness of the advertisement
variants.

[0011] Effectiveness of advertisements can be measured by determining
how many people buy a product or take some other action after having been
exposed to the advertisement. An increase in the number of visits to a company’s
website can be measured, particularly if a specific page is mentioned in the
advertisement. For advertisements delivered via a website, a “click-through”
rate can be ascertained, measuring the percentage of consumers that click on the
advertisement to see more information about the advertised product or service.
However, the relative effectiveness of specific advertisements (or variants)
played simultaneously within or among multiple groups often cannot easily be
ascertained simply by measuring aggregate website visits.

[0012] Media companies and advertisers often engage in expensive and
time-consuming market research to ascertain the relative effectiveness of various
advertisements for various populations. Often, such market entails the use of
focus groups, professional marketing specialists, statistical analyses, and the like.
[0013] Because of the expense and complexity of such research, it is often
difficult or impossible for advertisers (or other content providers) to make real-
time determinations or adjustments in content selection. When an increase or
decrease in effectiveness of an advertisement with respect to a group of

consumers is detected, research may be performed to identify ways to improve
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the selection and targeting of advertisements based on the new data. However,
such research takes time and cannot generally be implemented in real-time.
Accordingly, existing techniques for selecting and presenting advertisements are
unable to quickly adapt to changes in measured effectiveness of such
advertisements.

[0014] What is needed, therefore, is a system and method for real-time
analysis to determine effectiveness of media content items such as
advertisements. What is further needed is a system and method for selecting
advertisements and advertisement variants based on measured effectiveness of
advertisements with respect to particular consumers or groups of consumers.
What is needed is a system and method that obtains a measure of effectiveness
for an advertisement or other content item, and applies such data in selecting

and/or tailoring content to be presented to a group of consumers.

SUMMARY OF THE INVENTION

[0015] In various embodiments, the present invention is a system and
method for measuring the effectiveness of advertisements with respect to a group
of panelists. Based on such measurements, particular advertisements and/or
variants thereof can be selected for presentation to consumers. The group of
panelists can be defined based on any characteristic or combination of
characteristics, including for example demographic, psychographic, and/or
geographic characteristics, as well as patterns of purchasing history and the like.
Effectiveness of advertisements is measured, in one embodiment, by detecting
exposure to advertisements, and then monitoring panelist behavior following
exposure to an advertisement. In one embodiment, the group of panelists is a
representative sample of a larger population, so that observations of panelist
behavior can be used as a basis for making decisions regarding presentation of
advertisements to a larger audience having characteristics similar to those of the

panelists.
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[0016] For example, in one embodiment, the system of the present
invention determines how many panelists visit a website after being presented an
advertisement mentioning the website. In another embodiment, the system of
the present invention determines how many panelists purchase a product or
service after being presented an advertisement for the product or service.

[0017] In one embodiment, the techniques of the present invention are
applied to variants of advertisements. Several variants of an advertisement can
be developed, having different features or characteristics such as voiceovers,
scenes, type of products mentioned, and the like. Based on observed panelist
behavior after exposure to the various advertisement variants, conclusions can be
drawn as to the relative effectiveness of the variants for various audiences. The
various audiences can be grouped by common characteristics, such as
demographics, age, gender, geography, and the like.

[0018] Once the relative effectiveness for various audiences has been
determined, output can be generated indicating the determined effectiveness. In
addition, in one embodiment, the determined relative effectiveness is used in the
selection of advertisements for presentation to individual consumers or to groups
of consumers, so as to maximize effectiveness. In one embodiment, such analysis
and selection is performed substantially in real-time, so as to provide highly
adaptive and responsive advertisement selection to improve overall effectiveness

of the advertising campaign.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] Fig. 1 is a block diagram depicting an architecture for practicing the
present invention, according to one embodiment.

[0020] Fig. 2 is a flow diagram depicting a method for determining
effectiveness of advertisement variants according to one embodiment.

[0021] Fig. 3 is a flow diagram depicting a method for selecting an

advertisement variant for a consumer according to one embodiment.
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[0022] One skilled in the art will recognize that the particular layouts and
arrangements shown in the Figures are merely exemplary, and that the invention
can be implemented in many other ways without departing from the essential

characteristics as set forth in the claims.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0023] For purposes of the following description, the term “consumer”
refers to any user, individual, viewer, visitor, or other individual or entity to
whom content can be presented. The specific use of the term “consumer” is not
intended to be limiting in any way. The term “panelist” refers to any user,
individual, viewer, visitor, or other individual or entity whose exposure to
content is being monitored. As discussed in more detail below, the system of the
present invention can detect events associated with panelists, including for
example actions performed by panelists, so as to determine the effectiveness of
content presented to those panelists. As discussed below, in various
embodiments, panelists can be selected to be representative of a larger
population of individuals. Various mechanisms exist for selecting panelists,
including random selection, self-selection, or the like.

[0024] For illustrative purposes, the invention is described in the context of
analyzing effectiveness of advertisements presented to panelist, and selecting
and/or tailoring advertisements for presentation to consumers. However, one
skilled in the art will recognize that the techniques of the present invention can
be used for analyzing, selecting and/or tailoring any type of content, and is not
limited to advertisements. Accordingly, the particular description set forth

herein is intended to be illustrative and not limiting.

System Architecture

[0025] Referring now to Fig. 1, there is shown a block diagram depicting
an architecture for practicing the present invention, according to one

embodiment. Several components of the system are depicted as being part of
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network operations center (NOC) 115; however, one skilled in the art will
recognize that such components can be implemented at other locations, and may
be local or remote with respect to one another.

[0026] In one embodiment, NOC 115 contains components for storing,
interpreting, and analyzing intercepted sighatures, for monitoring exposure to
advertisements, for detecting relevant events, for analyzing effectiveness of
advertisements, and for selecting advertisements for presentation, as described in
more detail below. In one embodiment, NOC 115 is implemented at some central
location, communicatively coupled with monitoring software installed on
Internet content delivery devices 104 such as client computing devices.

[0027] Internet content delivery devices 104 may be personal computers,
handheld computers, personal digital assistants, smartphones, cell phones,
kiosks, or any other device capable of delivering and presenting Internet content.
In one embodiment, NOC 115 receives data from Internet content delivery
devices 104 and/or monitoring devices 101, as well as from panelist behavior
monitoring components 112, 113, and 114, either directly or via intermediate data
collectors, routers, and/or other components.

[0028] Communication among the components shown in Fig. 1 can take
place via a computing network, or by any known techniques of electronic
communication, whether wired or wireless or some combination thereof. In one
embodiment, communication between NOC 115 and other components takes
place over the Internet, using well-known communication protocols such as
Hypertext Transter Protocol (HTTP) and Transmission Control Protocol /
Internet Protocol (TCP/IP).

[0029] In one embodiment, any number of groups 101 of panelists 103 are
defined. Groups 101 are defined according to one or more characteristics, such as
demographics, geographical area, purchase history, and the like. Thus, panelists
103 are identified as being part of a group 101 based on known characteristics of

the panelists 103, and such characteristics are shared among all members of a
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particular group 101. In one embodiment, panelists 103 can be any users,
consumers, website visitors, or other individuals whose exposure to media is
being tracked. Particular individuals can be selected to be panelists 103, either by
random selection, volunteering, paid participation, or the like.

[0030] It is preferable, though not required, that panelists 103 be
representative of a larger population of individuals having the defined
characteristics, so that meaningful predictions, assessments, and extrapolations
can be made as to the effectiveness of various advertisements based on the
observed behavior of panelists 103 after being exposed to advertisements.
Various mechanisms can be employed for incentivizing individuals to agree to be
designhated as panelists 103, including monetary incentives and the like.
Alternatively, in some embodiments, individuals can be designated as panelists
103 without their consent, and even without their knowledge.

[0031] Media content items can be delivered to panelists 103 via any
delivery device(s) 102, including for example television, radio, cell phone,
computer, and the like. In one embodiment, panelist 103 exposure to media
content, such as advertisements, is monitored according to any of a number of
techniques, including for example: audio sighature matching performed by
software running on a monitoring device 101 (such as a cell phone or other
mobile client device) carried by or otherwise associated with panelist 103;
reading of watermarks embedded in media content by a standalone client, mobile
phone software, or computer client software; viewership tracking performed at a
set-top box; and/or by interception and identification of media content played on
a computer.

[0032] As described in U.S. Patent Application Serial No. 11/216,543, tiled
August 30, 2005, for “Detecting and Measuring Exposure to Media Content
Items” (Atty. Docket No. IMM10389) and/or U.S. Patent Application Serial No.
12/478,502, tiled April 18, 2008, for “Measuring Exposure to Media Across
Multiple Media Delivery Mechanisms” (Atty. Docket No. IMMO004), the
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disclosures of which are incorporated herein by reference, monitoring can be
implemented by the use of monitoring devices 101 carried by or otherwise
associated with panelists 103. For example, panelists 103 can carry mobile client
devices, such as cellular telephones, that periodically sample ambient audio in
order to detect exposure to media content items. Signatures derived from
sampled audio can be compared with signhatures associated with reference audio,
according to techniques described in related U.S. Patent Applications referenced
above, in order to identify the content items to which panelist 103 has been
exposed. Such monitoring can detect and identify media content items
regardless of the type of delivery device 102 used to deliver and receive the
content. In one embodiment, signature matching and other techniques for
monitoring exposure to content are performed, as described in the above-
referenced related U.S. Patent Applications.

[0033] In one embodiment, panelists 103 may be exposed to content
delivered via the Internet; for example, panelists 103 may use a computing device
or other Internet content delivery device 104 to view websites or to obtain other
Internet-based content. Internet content delivery device 104 may include a
processor, input and output devices, memory, and a network connection
interface, according to an architecture that is well known for computing devices
and other devices for viewing Internet content. Software such as a browser may
run on device 104, to enable viewing of and interaction with Internet content.
Monitoring of exposure to such content can be performed by tracking software
installed at Internet content delivery device 104, or by other means. Such
tracking techniques are described in related U.S. Patent Applications referenced
above.

[0034] In one embodiment, exposure to media across multiple delivery
mechanisms can also be performed, so as to combine media exposure detection
using software with media exposure detection using ambient audio. In this

manner a more complete picture of the overall media exposure experienced by
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panelist 103 can be obtained. For example, as described in U.S. Patent
Application Serial No. 12/478,502, an audio intercept device carried by a panelist
can monitor ambient audio and thereby detect audio content items to which the
panelist is exposed, and an Internet content monitoring device can be
implemented as software installed on an electronic device capable of receiving
and presenting Internet content (such as a computer, mobile device, smartphone,
or the like). In other embodiments, other mechanisms for detecting media
exposure can be performed; the particular detection techniques described herein
are merely exemplary and are not essential to the claimed invention.

[0035] In one embodiment, advertisement exposure monitoring module
115 collects information from one or more of the various exposure detection
mechanisms described above, so as to determine which media content items each
panelist 103 has been exposed to. In one embodiment, advertisement exposure
monitoring module 115 tracks multiple exposures to the same or similar media
content items, and tracks account additional factors, such as the time of day of
each exposure, context of each exposure, and the like.

[0036] In one embodiment, collection of information by advertisement
exposure monitoring module 115 is performed in real-time, so as to facilitate up-
to-date analysis of advertisement effectiveness, and so as to facilitate dynamic
adjustments to selection parameters and thereby maximize the effectiveness of
presented advertisements.

[0037] Event collection server 105 collects information describing various
events that may be relevant in determining effectiveness of advertisements. In
various embodiments, event collection server 105 can collect such information
from any available source or combination of sources. In one embodiment, client
software installed at Internet content delivery devices 104 monitors panelists” 103
Internet browsing events relevant to advertisement etfectiveness, such as

visitation to websites associated with advertised products and/or services.
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[0038] Other examples of sources of event information exist. For example,
event collection server 105 can interface with sources 112 of information
describing credit/debit card purchases, such as financial institutions, credit card
companies, or the like. Purchase information can also be collected from affiliate
stores 113, for example by interfacing with point-of-sale systems and/or
customer loyalty card databases. Such information can be used to identify
purchases of particular products by panelists 103, so as to facilitate an analysis of
the effect of advertisements on purchasing behavior.

[0039] In other embodiments, other behavior monitoring component(s) 114
can be used, for example to detect different types of panelist 103 behavior or
actions. Any detectable action or behavior by panelist 103 can potentially be
collected by event collection server 105. Behavior detected by the system of the
present invention can include any action(s) performed by a panelist 103 that may
be relevant in determining the effectiveness of an advertisement, including for
example purchases, subscriptions, enrollments, inquiries, telephone calls, visits to
websites, watching certain television programs, text messages, email messages,
other types of communication, and the like. For illustrative purposes, the
following is a list of additional examples of panelist 103 actions that can be
monitored:

e Lowering a home thermostat (to assess the effectiveness of a
public service announcement extolling the virtues of energy
conservation);

e Looking up movie times on the Internet (to assess the
effectiveness of a movie trailer to which panelist 103 has been
exposed); and

 Installing virus protection software on a computer (to assess the
effectiveness of a virus alert).

[0040] Such information can be used to identify particular actions

performed by panelists 103, so as to facilitate an analysis of the effect of
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advertisements on behavior. Thus, the techniques of the present invention are
not necessarily limited to analysis of purchasing behavior. Rather, any type of
panelist 103 actions can be monitored so as to gauge the effectiveness of
advertisements or other content. In one embodiment, several variants of
advertisements can be presented to different panelists 103 within a group. For
example, multiple variants can be created with slightly different voice-overs,
advertised price-points, or other variations. By presenting different variants to
different panelists 103 within a group, the most effective variant for consumers
having characteristics corresponding to that group can be identified.
Specifically, the system of the present invention can monitor behavior of
panelists 103 after exposure to these variants, and can thereby analyze of the
relative effectiveness of the variants with respect to panelists 103 having certain
characteristics or belonging to a particular group. Then, advertisement
effectiveness analysis module 107 determines the most effective variant for
presentation to consumers having characteristics that associate them with the
particular group.

[0041] Advertisement effectiveness analysis module 107 analyzes events
from event collection server 105 and advertisement exposure data from
advertisement exposure monitoring module 115 in order to gauge the
effectiveness of various advertisements in influencing panelist 103 behavior. In
one embodiment, module 107 uses panelist data 106, which describes various
characteristics of panelists 103, so as to make inferences as to the effectiveness of
various advertisements with respect to groups having common characteristics.
For example, group 101A may include panelists 103 having certain characteristics
(e.g., older females), while group 101B may include panelists 103 having different
characteristics (e.g. younger males). By noting the behavior of group 101A
panelists 103 and group 101B panelists 103 with respect to an advertisement
variant, module 107 determines the relative eftectiveness of the variant with

respect to consumers having the characteristics of the respective groups 101A,
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101B. In addition, module 107 can determine the relative effectiveness of two or
more variants with respect to consumers having the characteristics of a particular
group 101. In one embodiment, module 107 stores the results of its analysis in a
storage device (not shown) for use by advertisement selector 108.

[0042] Based on the analysis performed by module 107, advertisement
selector 108 selects an advertisement (or variant) from advertisement variant
store 110 to be presented to a particular consumer 111. Advertisement variant
store 110 is a data storage component for storing advertisements, variants,
and/or other content items that may be selected for presentation to consumers
111. In one embodiment, advertisement selector 108 retrieves relevant results
from the analysis previously performed by module 107, and uses the retrieved
results in selecting the advertisement to be presented to consumer 111. In one
embodiment, advertisement selector 108 generates a personalized advertisement
by obtaining standard content from a data store (not shown), and modifying the
standard content according to the analysis previously performed by module 107,
so as to maximize effectiveness of the advertisement.

[0043] In one embodiment, selector 108 selects (and/or personalizes) an
advertisement in response to a specific request for an advertisement, for example
if a commercial break is commencing or approaching and a consumer 111 is to be
presented an advertisement during the break. Characteristics of consumer 111
are obtained from data store 109 containing consumer data, so that selector 108
can identify a group with which consumer 111 can be affiliated, and thereby
select an advertisement based on module’s 107 determination of relative
advertisement effectiveness for panelists 103 having characteristics that resemble
those of consumer 111. In the example of Fig. 1, the first two consumers 111 have
characteristics indicating membership in group 1, while the third consumer 111
has characteristics indicating membership in group 2. Accordingly,
advertisement selector 108 determines an advertisement for the first two

consumers 111 based on the determined advertisement effectiveness with respect
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to panelists 103 from the group 101A having group 1 characteristics, while
advertisement selector 108 determines an advertisement for the third consumer
111 based on the determined advertisement etfectiveness with respect to
panelists 103 from the group 101B having group 2 characteristics.

[0044] The selected advertisement is presented to consumer 111, for
example by transmitting the advertisement to directly addressable media content
delivery device 102 associated with consumer 111. In some embodiments, some
or all media content delivery devices 102 may be individually addressable,
allowing any number of variants to be specifically selected and presented to
individual panelists 103.

[0045] One skilled in the art will recognize that any technique for
transmitting, displaying, or otherwise presenting an advertisement to consumer
111 can be used, including, for example, television, radio, Internet streaming
media, and/or other media transmission/presentation mechanism. The
advertisement (or other content) is delivered, for example, by individually
addressing a delivery device for consumer 111 and/or by addressing delivery
devices for a group of cohorts of consumer 111 simultaneously. Examples of
individually addressable devices include digital video recorders (DVRs), Internet
streaming media feeds, mobile phone, and the like.

[0046] In one embodiment, the monitoring of advertisement exposure and
events, as well as the analysis of advertisement effectiveness and selection of
advertisements for presentation to consumers 111, are performed substantially in
real-time, so as to minimize the delay in implementing recommendations based
on observed behavior. Such real-time analysis and selection provides particular
advantages in dynamic environments wherein advertisements may change
frequently, or may become obsolete quickly. The techniques of the present
invention ensure that advertisement selection takes place based on timely, up-to-

date information.
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Method
[0047] Referring now to Fig. 2, there is shown a method for determining

effectiveness of advertisement variants according to one embodiment.
Characteristics and/or group membership for panelists 103 are determined 208.
Such characteristics may include demographics, income levels, geographic
location, interest in particular topics, and/or the like. Any such characteristics
can be used to identify panelists 103 as belonging to any definable group, such as
for example, older females, younger males, homeowners, students, people living
in rural areas, or the like.

[0048] Panelist 103 exposure to advertisement variants (and/or other
content items) is monitored 201. In some embodiments, the system of the present
invention specifically selects different variants to be presented to different
panelists 103 belonging to a particular group, so as to enable comparison of the
effectiveness of the variants with respect to individuals have some
characteristic(s) in common with one another.

[0049] The system of the present invention receives 202 notification of
events associated with panelists 103. As described above, such events may
include actions performed by panelists 103, such as purchase events collected
from credit card companies, retailers, or the like, as well as non-purchase-related
events. Based on the monitored exposure to advertisement variants and on the
detected events, the system of the present invention determines 203 the
effectiveness of advertisement variants with respect to panelists 103 belonging to
certain groups and/or having certain characteristics. In one embodiment,
effectiveness is assessed by comparing the relative occurrence of desirable events
among panelists 103 having various characteristics, and/or by noting any
variation in relative occurrence of desirable events resulting from presentation of

different advertisement variants.
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[0050] In one embodiment, steps 201, 202, and 203 are performed
substantially in real-time, with continual updates to the analysis of step 203 being
performed as new data is collected.

[0051] In one embodiment, the results of step 203 are stored 209 for use in
selecting an advertisement and/or output as part of a report. For example,
representations of correlations between desirable events and various
advertisement variants for different groups and/or characteristics of panelists
can be stored in a storage device and/or included in a report. In other
embodiments, these representations are not stored, but are generated
substantially in real-time, for example in response to a request for an
advertisement.

[0052] Referring now to Fig. 3, there is shown a flow diagram depicting a
method for selecting an advertisement variant for a consumer according to one
embodiment. When a request for an advertisement to be presented to a
consumer 111 is received 301, the system of the present invention determines 302
characteristics of the consumer 111 relevant to selection of an advertisement.
These characteristics may, for example, indicate that consumer 111 should be
treated as belonging to an identified group corresponding to one of the groups
101 of panelists 103. In this manner, advertisement effectiveness that was
determined with respect to the relevant group 101 can be applied in selecting 303
an advertisement (and/or advertisement variant) for consumer 111. The selected
advertisement (and/or advertisement variant) is then presented 304 to consumer
111, for example by transmitting the advertisement to a directly addressable
media content delivery device 102 associated with consumer 111, or by making
the advertisement available to consumer 111 by some other means.

[0053] One skilled in the art will recognize that the techniques of the
present invention can be used in connection with any type of content, and are not
limited to advertisements. The system of the present invention can therefore

present personalized content to consumer 111, including for example, video
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programming, text programming, audio programming, advertising messages,
coupons, directions and/or a map to a store, other media messages, entire songs
or video shows, or any combination thereof.

[0054] In one embodiment, advertisement selector 108 selects
advertisements (or other content) based on known attributes of consumer 111,
combined with the above-described techniques for analysis of advertisement
effectiveness for groups 101 of panelists 103. Such attributes may include
geographical location, purchase history, stated preferences, or the like. In this
manner, the system of the present invention can take into account additional
factors in addition to the analysis of advertisement effectiveness. For example,
consumer 111 may have explicitly stated a preference to receive advertisements
on a particular subject, while also explicitly stating a preference to not receive
advertisements on a second topic. Consumer 111 may also be known to be
located in a particular geographic area. Advertisement selector 108 can take into
account such stated preferences, and such geographic location, in addition to the
above-described techniques for assessing advertisement effectiveness.

[0055] In one embodiment, the system of the present invention selects and
inserts personalized content into advertisements or other standard content. The
personalized content is selected according to techniques described above,
wherein consumer’s 111 particular characteristics and/or membership in a group
are taken into account, so as to identity those personalized elements that are most
likely to be effective based on previously detected behavior of panelists 103 in
response to such personalized elements. Additional factors can also be taken into
account, such as known preferences of consumer 111. Personalized content is
then inserted in standard content, for example to incorporate a personalized
advertisement in a television show obtained from a media source, as described in
U.S. Utility Patent Application No. 12/105,440, tiled on April 18, 2008 and
entitled “Personalized Media Delivery Based on Detected Media Exposure,”

(Atty. Docket No. IMMO002), the disclosure of which is incorporated herein by
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reference. The content is then presented to user according to techniques

described above.

Data Signature Algorithm

[0056] In one embodiment, advertisement exposure monitoring module
115 of the present invention detects panelist 103 exposure to advertisements and
other content based on data collected from monitoring devices 101. For example,
panelists 103 can carry mobile client devices, such as cellular telephones, that
periodically sample ambient audio in order to detect exposure to media content
items. The sampled audio is transformed into sighatures, which are then
compared with signatures associated with reference audio, according to
techniques described in related U.S. Patent Applications referenced above, in
order to identity the content items to which panelist 103 has been exposed.
[0057] Audio data sighature transformation can be performed according to
any of a number of well-known algorithms. As described in related U.S. Patent
Applications, the audio data signhature transformation algorithm finds matching
audio streams in broadcast audio signhals, known to be transmitted at a certain
time, and asynchronous audio sighals such as music tracks and video game
sound tracks.

[0058] In one embodiment, the audio data sighature transtormation
algorithm correlates a data sighature stream associated with a panelist 103
against a potentially large number of candidate data sighature streams derived
from reference media items.

[0059] In one embodiment, the system of the present invention uses a
signature transformation algorithm such as Shazam, described in Wang et al. and
available from Shazam Entertainment Ltd., of London, England. This algorithm
is also described in Avery Li-chun Wang, “ An Industrial-Strength Audio Search
Algorithm,” October 2003, and Avery Li-Chun Wang and Julius O. Smith, III,
WIPO publication WOO0211123A3, 7 February 2002, “Method for Search in an

Audio Database.” The signature transtformation algorithm generates a 4k file that
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is spooled (temporarily stored) at device 101. In one embodiment, device 101
erases the raw audio file once the signature file has been created; in another
embodiment, raw audio is saved for some period of time for testing purposes.
Signature transformation can take place at device 101, or at some component of
NOC 115, or at some other location.

[0060] In one embodiment, the parameters of the audio acquisition
(sampling rate, sampling duty cycle, quiescent time between sampling periods,
volume, filter parameters, and the like), and even the algorithm in use, can be
adjusted dynamically by device 101 and/or by NOC 115. These adjustments may
be a function of location information downloaded to device 101 fromm NOC 115 in
advance or in near real-time based on current location. These adjustments are
performed, for example, to increase matching accuracy, minimize data
transmission, minimize device 101 battery drain, and for other system

performance optimizations.

[0061] In various embodiments, the present invention can be implemented
as a system or a method for performing the above-described techniques, either
singly or in any combination. In another embodiment, the present invention can
be implemented as a computer program product comprising a computer-
readable storage medium and computer program code, encoded on the medium,
for causing a processor in a computing device or other electronic device to
perform the above-described techniques.

[0062] Reference in the specification to “one embodiment” or to “an
embodiment” means that a particular feature, structure, or characteristic
described in connection with the embodiments is included in at least one
embodiment of the invention. The appearances of the phrase “in one
embodiment” in various places in the specification are not necessarily all

referring to the same embodiment.
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[0063] Some portions of the above are presented in terms of algorithms
and symbolic representations of operations on data bits within a computer
memory. These algorithmic descriptions and representations are the means used
by those skilled in the data processing arts to most effectively convey the
substance of their work to others skilled in the art. An algorithm is here, and
generally, conceived to be a self-consistent sequence of steps (instructions)
leading to a desired result. The steps are those requiring physical manipulations
of physical quantities. Usually, though not necessarily, these quantities take the
form of electrical, magnetic or optical sighals capable of being stored, transferred,
combined, compared, transtormed, and otherwise manipulated. It is convenient
at times, principally for reasons of common usage, to refer to these signals as bits,
values, elements, symbols, characters, terms, numbers, or the like. Furthermore, it
is also convenient at times, to refer to certain arrangements of steps requiring
physical manipulations of physical quantities as modules or code devices,
without loss of generality.

[0064] It should be borne in mind, however, that all of these and similar
terms are to be associated with the appropriate physical quantities and are
merely convenient labels applied to these quantities. Unless specifically stated
otherwise as apparent from the following discussion, it is appreciated that
throughout the description, discussions utilizing terms such as “processing” or
“computing” or “calculating” or “determining” or “displaying” or the like, refer
to the action and processes of a computer system, or similar electronic computing
device, that manipulates and transforms data represented as physical (electronic)
quantities within the computer system memories or registers or other such
information storage, transmission or display devices.

[0065] Certain aspects of the present invention include process steps and
instructions described herein in the form of an algorithm. It should be noted that
the process steps and instructions of the present invention can be embodied in

software, firmware or hardware, and when embodied in software, can be
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downloaded to reside on and be operated from different platforms used by a
variety of operating systemes.

[0066] The present invention also relates to an apparatus for performing
the operations herein. This apparatus may be specially constructed for the
required purposes, or it may comprise a general-purpose computer selectively
activated or reconfigured by a computer program stored in the computer. Such a
computer program may be stored in a computer readable storage medium, such
as, but is not limited to, any type of disk including floppy disks, optical disks,
CD-ROMs, magnetic-optical disks, read-only memories (ROMs), random access
memories (RAMs), EPROMs, EEPROMSs, magnetic or optical cards, application
specific integrated circuits (ASICs), or any type of media suitable for storing
electronic instructions, and each coupled to a computer system bus. Furthermore,
the computers and/or other electronic devices referred to in the specification
may include a single processor or may be architectures employing multiple
processor designs for increased computing capability.

[0067] The algorithms and displays presented herein are not inherently
related to any particular computer or other apparatus. Various general-purpose
systems may also be used with programs in accordance with the teachings
herein, or it may prove convenient to construct more specialized apparatus to
perform the required method steps. The required structure for a variety of these
systems will appear from the description below. In addition, the present
invention is not described with reference to any particular programming
language. It will be appreciated that a variety of programming languages may be
used to implement the teachings of the present invention as described herein,
and any references below to specific languages are provided for disclosure of
enablement and best mode of the present invention.

[0068] Accordingly, in various embodiments, the present invention can be
implemented as software, hardware, or other elements for controlling a computer

system, computing device, or other electronic device, or any combination or
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plurality thereof. Such an electronic device can include, for example, a processor,
an input device (such as a keyboard, mouse, touchpad, trackpad, joystick,
trackball, microphone, and/or any combination thereof), an output device (such
as a screen, speaker, and/or the like), memory, long-term storage (such as
magnetic storage, optical storage, and/or the like), and/or network connectivity,
according to techniques that are well known in the art. Such an electronic device
may be portable or nonportable. Examples of electronic devices that may be used
for implementing the invention include: a mobile phone, personal digital
assistant, smartphone, kiosk, desktop computer, laptop computer, consumer
electronic device, television, set-top box, or the like. An electronic device for
implementing the present invention may use an operating system such as, for
example, Microsoft Windows Vista available from Microsoft Corporation of
Redmond, Washington, or any other operating system that is adapted for use on
the device.

[0069] Finally, it should be noted that the language used in the
specification has been principally selected for readability and instructional
purposes, and may not have been selected to delineate or circumscribe the
inventive subject matter. Accordingly, the disclosure of the present invention is
intended to be illustrative, but not limiting, of the scope of the invention, which is
set forth in the following claims.

[0070] While the invention has been particularly shown and described
with reference to a preferred embodiment and several alternate embodiments, it
will be understood by persons skilled in the relevant art that various changes in
form and details can be made therein without departing from the spirit and scope

of the invention.

Case IMMOQOO6PCT -22 -



10

11

12

I

14

15

16

17

CA 02753085 2011-08-19
WO 2010/101674 PCT/US2010/021649

CLAIMS

What is claimed is:

1. A computer-implemented method for determining relative effectiveness
of media content items, comprising:
at a computing device, performing the steps of:
determining characteristics of each of a plurality of panelists;
defining groups of panelists according to the determined
characteristics;
monitoring panelists” exposures to a plurality of media content
items;
receiving notifications of events associated with panelists, the
events representing actions performed by panelists; and
correlating the events with the exposures to media content items to
determine a relative effectiveness of the media content
items in affecting panelist behavior for at least one of the
defined groups of panelists; and
at an output device, generating output indicating the determined relative
effectiveness of the media content items in affecting panelist

behavior for at least one of the defined groups of panelists.

2. The computer-implemented method of claim 1, wherein correlating
events with exposures to media content items to determine a relative
effectiveness of the media content items in affecting panelist behavior is
performed substantially instantaneously in response to receiving notifications of

events associated with panelists.

3. The computer-implemented method of claim 1, wherein each media

content item comprises an advertisement.
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4. The computer-implemented method of claim 1, wherein:

at least one of the plurality of media content items is presented via at least
a first communication mechanism; and

at least one of the actions comprises a communication transmitted via at
least a second communication mechanism different from the

first communication mechanism.

5. The computer-implemented method of claim 1, further comprising:

at the computing device, monitoring at least one additional exposure of at
least one panelist to at least one media content item;

at the computing device, receiving at least one additional notification of at
least one additional event associated with at least one panelist,
each event representing an action performed by at least one
panelist;

at the computing device, correlating the at least one additional event with
the at least one additional exposure to at least one media content
item to determine an updated relative effectiveness of the media
content items in affecting panelist behavior for at least one of the
defined groups of panelists; and

at an output device, generating output indicating the updated determined
relative effectiveness of the media content items in affecting
panelist behavior for at least one of the defined groups of

panelists.

6. The computer-implemented method of claim 5, wherein correlating the
at least one additional event with the at least one additional exposure to at least
one media content item to determine an updated relative etfectiveness of the

media content items in affecting panelist behavior is performed substantially
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instantaneously in response to receiving at least one additional notification of at

least one additional event associated with at least one panelist.

/. The computer-implemented method of claim 1, further comprising:
at the computing device, performing the steps of:
determining at least one characteristic of a user;
based on the determined at least one characteristic, associating the
user with at least one of the defined groups;
based on the determined relative etfectiveness of media content
items for at least one of the defined groups with which
the user is associated, selecting at least one media content
item for presentation to the user; and
transmitting the at least one selected media content item for

presentation to the user.

8. The computer-implemented method of claim 7, wherein determining at
least one characteristic of a user, associating the user with at least one of the
defined groups, selecting at least one content item for presentation to the user,
and transmitting the at least one selected content item are performed in response

to receiving a request for content to be presented to the user.

9. The computer-implemented method of claim 8, wherein the request for
content to be presented to the user comprises at least one selected from the group
consisting of:

a request for a web page;

a request for a resource associated with a web page;

a request for a component associated with a web page;

a request for an advertisement to be displayed in connection with a web

page;

a request for audiovisual content to be presented to the user; and
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a request for a television commercial to be presented to the user.

10. The computer-implemented method of claim 7, further comprising:
at a storage device, storing a representation of the relative effectiveness of

the media content items in affecting panelist behavior;

and wherein selecting at least one content item for presentation to the user
comprises:
retrieving at least one previously stored representation of the relative
effectiveness of at least one media content item in affecting
panelist behavior for panelists having at least one determined
characteristic of the user; and
selecting at least one content item based on the retrieved at least one

representation of relative effectiveness.

11. The computer-implemented method of claim 7, wherein each media
content item comprises a variant of an advertisement, and wherein:
selecting at least one content item for presentation to the user comprises
selecting at least one variant among a plurality of available
variants for an advertisement; and
transmitting at least one selected content item to the user comprises
transmitting the at least one selected advertisement variant for

presentation to the user.

12. The computer-implemented method of claim 11, wherein determining
at least one characteristic of a user, associating the user with at least one of the
defined groups, selecting at least one advertisement variant for presentation to
the user, and transmitting the at least one selected advertisement variant are

performed in response to receiving a request for an advertisement.
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13. The method of claim 7, wherein at least one selected media content
item selected for presentation to the user comprises at least one selected from the
group consisting of:

an advertisement;

a discount offer;

an audiovisual program;

a song;

an audio program;

a game;

a survey;

a representation ot award points;

a coupon; and

an 1nvitation.

14. The computer-implemented method of claim 7, wherein transmitting
the at least one selected content item comprises transmitting the at least one

selected content item to an output device viewable by the user.

15. The computer-implemented method of claim 7, wherein transmitting
the at least one selected content item comprises transmitting the at least one
selected content item to a directly addressable media content delivery device

associated with the user.

16. The computer-implemented method of claim 7, wherein the user is not

a panelist.

17. The computer-implemented method of claim 7, wherein transmitting
the at least one selected media content item comprises:

obtaining at least one standard media content item from a media source;
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inserting at least one selected media content item in the at least one
obtained standard media content item; and

transmitting the at least one standard media content item, including the at
least one selected media content item, for presentation to the

uscer.

18. The computer-implemented method of claim 7, wherein selecting at
least one content item for presentation to the user comprises:
selecting at least one content item for presentation to the user based on the
determined relative effectiveness of media content items for at
least one of the defined groups with which the user is associated

and further based on at least one characteristic of the user.

19. The computer-implemented method of claim 7, wherein selecting at
least one media content item for presentation to the user comprises modifying at
least one existing media content item based on the determined relative
effectiveness of media content items for at least one of the defined groups with
which the user is associated, and wherein transmitting the at least one selected
media content item comprises transmitting the at least one modified media

content item for presentation to the user.

20. The computer-implemented method of claim 1, wherein at least one
characteristic comprises at least one selected from the group consisting of:

a demographic characteristic;

a geographic characteristic;

a characteristic based on previous purchases;

a characteristic based on previous actions; and

a characteristic based on preferences.
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21. The computer-implemented method of claim 1, wherein at least one
action performed by a panelist comprises a purchase of at least one of a product
and a service associated with at least one media content item to which the

panelist has been exposed.

22. The computer-implemented method of claim 1, wherein at least one
action performed by a panelist comprises an action associated with at least one

media content item to which the panelist has been exposed.

23. The method of claim 1, wherein monitoring panelists” exposures to a
plurality of media content items comprises monitoring exposure to at least one
selected from the group consisting of:

an audiovisual program;

a television program;

a movie;

a radio;

content presented via a music delivery device;

content presented via an audio player;

content presented via a compact disc;

content presented via a DVD;

content presented via a Blu-Ray disc;

a video game;

content presented at a website; and

content presented via an Internet browser.

24. The method of claim 1, wherein monitoring panelists” exposures to a
plurality of media content items comprises detecting exposure to media content

items presented via a broadcast medium.
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25. The method of claim 1, wherein monitoring panelists” exposures to a
plurality of media content items comprises detecting exposure to media content

items presented via a non-broadcast medium.

26. The computer-implemented method of claim 1, wherein monitoring
panelists” exposures to a plurality of media content items comprises:
at a mobile client device associated with a panelist, monitoring ambient
audio; and
at a computing device:
generating at least one signature based on the monitored ambient
audio;
comparing the generated signature with at least one reference
sighature;
based on the comparison, identifying at least one media content

item corresponding to the ambient audio..

27. The computer-implemented method of claim 1, wherein monitoring
panelists” exposures to a plurality of media content items comprises:
at a computing device:
monitoring website visits for a panelist; and

identitying at least one web page visited by the panelist.

28. A computer program product for determining relative etfectiveness ot
media content items, comprising:
a computer-readable storage medium; and
computer program code, encoded on the storage medium, for causing a
processor to pertorm the steps of:

determining characteristics of each of a plurality of panelists;
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defining groups of panelists according to the determined
characteristics;

monitoring panelists’ exposures to a plurality of media content
items;

receiving notifications of events associated with panelists, the
events representing actions performed by panelists; and

correlating the events with the exposures to media content items to
determine a relative effectiveness of the media content
items in affecting panelist behavior for at least one of the
defined groups of panelists; and

generating output indicating the determined relative effectiveness
of the media content items in affecting panelist behavior

for at least one of the defined groups of panelists.

29. The computer program product of claim 28, wherein the computer
program code causes the processor to correlate events with exposures to media
content items to determine a relative effectiveness of the media content items in
affecting panelist behavior substantially instantaneously in response to receiving

notifications of events associated with panelists.

30. The computer program product of claim 28, wherein each media

content item comprises an advertisement.

31. The computer program product of claim 28, wherein:

at least one of the plurality of media content items is presented via at least
a first communication mechanism; and

at least one of the actions comprises a communication transmitted via at
least a second communication mechanism different from the

first communication mechanism.
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32. The computer program product of claim 28, further comprising
computer program code, encoded on the storage medium, for causing a
processor to perform the steps of:

determining at least one characteristic of a user;

based on the determined at least one characteristic, associating the user

with at least one of the defined groups; and

based on the determined relative effectiveness of media content items for

at least one of the defined groups with which the user is
associated, selecting at least one media content item for
presentation to the user; and

presenting the at least one selected media content item to the user.

33. A system for determining relative effectiveness of media content items,
comprising:
at least one panelist monitoring device, for:
monitoring a plurality of panelists” exposures to a plurality of
media content items; and
receiving notifications of events associated with panelists, the
events representing actions performed by panelists;
a processor, for:
determining characteristics of each panelist;
defining groups of panelists according to the determined
characteristics; and
correlating the events with the exposures to media content items to
determine a relative etfectiveness of the media content
items in affecting panelist behavior for at least one of the

defined groups of panelists; and
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an output device, for generating output indicating the determined relative
effectiveness of the media content items in affecting panelist

behavior for at least one of the defined groups of panelists.

34. The system of claim 33, wherein the processor correlates events with
exposures to media content items to determine a relative effectiveness of the
media content items in affecting panelist behavior substantially instantaneously

in response to receiving notifications of events associated with panelists.

35. The system of claim 33, wherein each media content item comprises an

advertisement.

36. The system of claim 33, wherein:

at least one of the plurality of media content items is presented via at least
a first communication mechanism; and

at least one of the actions comprises a communication transmitted via at
least a second communication mechanism ditferent from the

first communication mechanism.

37. The system of claim 33, wherein:
the processor:
determines at least one characteristic of a user;
based on the determined at least one characteristic, associates the
user with at least one of the defined groups; and
based on the determined relative effectiveness of media content
items for at least one of the defined groups with which
the user is associated, selects at least one media content
item for presentation to the user; and
the system further comprises a transmission device, for transmitting the at

least one selected media content item to the user.

Case IMMOO6PCT - 33 -



CA 02753085 2011-08-19

PCT/US2010/021649

WO 2010/101674

soljslajoeieyo
Z dnolio)

soljsliajorieyo
| dnolo)

soljslajoeieyo
| dnolo)

SJawnsuod L1 dg digcﬁ:g

JJJJJJJJJ
ooooooooo

oooooooo
oooooooo
oooooooo
oooooooo
»»»»»»»»
oooooooo
........
oooooooo
......

RYR LS %% %Y W

S92IA9(]

SEYNEle

JUSUON)
EIPSIN

cO0l

142

ejep
Jsljaued

901

(s)jusuodwod buliojuow
loineyaq jsijsued Jayi0

10)09|8S
JUSWSSIUBAPY
301

810]G JUBLIBA
JUSWISSIUBAPY

OLl

saseyo.ind

210)s SjelIYY
AN

sIsAleuy

L0l

JEVNETS
UOI399]|0D
JUSAT
GOl

J1a1uan) suonetad YIOMIBN Gl |

ejep

JBUWNSUOD)

601

SSOUBAIJ0SYT
JUSWISSIJIBAPY

BUulIO)IUO
ainsodx3
JUSWISSIUBAPY

saseyo.ind
pJed HGspP/IIpPal)
cll

} OId

S92IAS(]
SETETe
JUSUO )
JouJo)U|

144)

lllllllll
OOOOOOOOO

dddddddd
0000000000

S92IAS(]
SETETe
JUsSjuUON)
JouJ)U|

144)

Sisleued €01 (B2 T Ao o@g o@g o@g sisllaued g0l

S92IAS(]

SETETe

JUsjuon)
EIPSIN

101

S92INa(
BUulIOJIUON

llllllll
00000000

oooooooo
oooooooo
oooooooo
oooooooo
vvvvvvvv
oooooooo
........
oooooooo
......
--------

AR )

L T N

S92IAS(]
SETETe
JUSJUON)
EIPSIN
c0l

101

S92INO(]

GunoyuoN ) W Wl O O Ol

SJl}sl-
lajoeleys
Z dnoub
buiney
s)sljaued
dilol

SJl]sI-
lajoeieys
L dnoub
buiney
s)sipued
V10l

1/3



WO 2010/101674

CA 02753085 2011-08-19

200
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Determine characteristics and/or group membership for
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Monitor panelist exposure to advertisement variants

202
Receilve notification of events for panelists

203
Determine effectiveness of advertisement variants for
groups/characteristics
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Store and/or output results
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300
Start
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Recelve request for advertisement to be presented to
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Determine characteristics and/or group membership for
consumer

303
Select advertisement variant for consumer
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Present advertisement variant to consumer
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End
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