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(57) Abstract: Methods and systems are disclosed for an op-
timization system that recommends amounts of resources for
use in reaching viewers during a media asset. The optimiza-
tion system, using control circuitry, receives a user input of a
first value of a resource and determines a first rate at which a
number of unique household viewers reached during a first
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SYSTEMS AND METHODS FOR NON-LINEAR OPTIMIZATION OF
AUDIENCE REACH

Cross Reference to Related Application

{6001} This application claims priortty to and the benefit of Untted States
Provisional Application No.62/180,934, filed June 17, 2015, and claims prionty to
and the benefit of United States Patent Application No. 14/815,635, filed July 31,

2015, both of which are hereby incorporated by reference in their entirgty.

Background

16002]  Advertisement campaign managers have the task of allocating resources
to ditferent media assets to efficiently reach an mntended audience. Advertisement
campaign managers, in creating advertisement campaigns, use the resources o
place their advertisements in the advertisement placement locations. However,
traditional methods for creating advertisement campaigns may use an
unnecessarly large amount of resources to reach the intended audience, which may
be mefficient because a smaller amount of resources could be used to achieve the
same result. Traditional methods for creating advertisement campaigns may also
rely on advertisement campaign managers fo indicate how resources should be
alocated between multiple media assets, which may result in suboptimal
allocations because campaign managers may allocate resources to media assets that

will not cfficiently reach an mtended andicnce.
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10683]  Accordingly, methods and systems are disclosed herein for
recommending amounts of resources for use in reaching viewers during a media
asset. Unlike conventional systems, which simply suggest a user should use a
maximum vahlue of resources to create a campaign, or should try to reach the
maximum mumber of people possible, the optimization system discussed herein
takes mto account efficiencies of advertising campaigns. The optimization system
uses the methods and systems discussed herein to recommend a value of an amount
of a resource o a user after taking into account diminishing rates of return for
additional resources used for an advertising campaign. This will ensure the user
does not use unnecessary resources in a campaign when doing so will not result in
a substantial increase in audience reach. This imits resources required by the user,
hence providing savings to the user, while simultancously allowing the user to
reach an audience efficiently.

[3604] The optimization system may use these methods and systems to
recommend amounts of rescurces to an advertisement campaign manager. In some
aspects, the optimization system may reccive a user input of a first value, wherein
the first value corresponds 1o a first amount of a resource a user desires to use o
reach wmnigue household viewers during a first media asset. For example, the
optimization systcm may receive a user nput of a value of 100 dollars, indicating
that the user wishes 1o spend a maximum of 100 dollars to reach unigue houschold
viewers during a first media asset. The optimization system may use the 100
dotlars to purchase advertising instances or slots during a first media asset, such as
a television show. In some embodiments, the resource may be an available number
of advertising instances appearing in the first media asset. For example, the
optimization svstem may receive user input indicating the user wishes to use a
maximum of three advertising instances during a television show to reach unique
houschold viewers.

[3005] The optimization svstem determines a first date at which a number of
unique houschold viewers reached during the first media asset changes for the first
value. For example, the optimization system may have received a user input of a
first value of 100 dollars to reach unique houschold viewers durning a television

show. The optimization system may deternune that, when 100 dollars are spent to
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buy advertising instances during the television show, each additional dollar spent
results in 10 new unigue houschold viewers being reached.

[6006] The optimization system may compare the first rate to a threshold rate,
wherein the threshold rate corresponds to an acceptable minimum rate at which the
number of unigue houschold viewers reached during the first media asset may
change. For example, the optimization system may deternmine that, when 100
dollars are spent to buy advertising mstances during the television show described
above, cach additional dollar spent results in 10 new unique viewers. The
optimization svstem may compare this rate of 10 new unique viewers per dolar to
a threshold rate of 12 new unique viewers per dollar. The threshold rate may
correspond to a situation when 30 dollars are spent to buy advertising instances
dunng the television show. In some embodiments, the optimization svstem may
determine whether the first rate equals or exceeds the threshold rate based on the
compartng. For example, the optinnization system may determine that the rate of
10 new viewers per dotlar does not exceed the threshold rate of 12 new viewers per
dollar.

[6067] The optimization system may, in response to determining that the first
rate does not equal or exceed the threshold rate, recommend a second value to the
user. For example, the optimization system may determine that a rate of 10 new
viewers per dollar does not exceed a threshold rate of 12 new viewers per doflar as
described above. The optimization system may recommend a second value of 80
dotlars to the user. The optimization system may additionally gencrate an output
mdicating to the user that spending 80 dollars to reach unigue houschold viewers
will reach a larger number of viewers per dollar spent than spending 100 dollars as
specified n the user input. Conventional systems may recommend to the user that
the user should spend 100 dollars as the user can reach 100 andience members by
spending 100 dollars, while the user can only reach 80 audience members by
spending 80 dollars. However, the optimization system takes into account rates of
reaching new viewers. Hence, the optimization system ensures the resources will
be used to reach viewers more efficiently.

[6608] In some embodiments, the optimization system may retneve a graphical

relationship associated with the first media asset from a database that inclodes
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graphical relationships for a plurality of media assets. For example, the
optimization system may retrieve a graphical curve associated with a television
show depicting how many unique household viewers are reached for different
amounts of resources spent on an advertising campaign. The graphical
5 relationships may be created based on past advertising campaigns, mathematical

modeling, or some combination of the two. By creating the graphical
representation, the optimization system can model complex non-linear
relationships between resources used and audience reach. This allows the
optimization system to accurately determine a resource value by taking mito

10 account effects such as rates of diminishing return.  In contrast, conventional
systems often asswme lincar relationships between resoarces used and audience
reach, which does not allow for them to recommend a resource value that can be
used to efficiently reach an mtended audience.
[360%] In some embodiments, the optimization systent may, i response to

15 determining that the first rate equals or exceeds the threshold rate, recommend the
first value to the user. For example, the optimization systom may receive a user
input of a first value of 100 dollars, and determine that this value corresponds to a
first rate of 10 new viewers per dollar. The optimization system may compare this
rate to a threshold rate of 8§ new viewers per dollar to determine that the first rate

20 exceeds the threshold rate. In response, the optinuzation system may recommend
the first value of 100 dollars to the user to be used in an advertisement campaign.
This allows the user to only allocate resources to the first media asset that will be
used efficiently to increase audience reach during the first media asset.

[6618] In some embodiments, the optimization system may recommend a second

>
(81

value by determining a second rate at which the number of unique household
viewers reached during the first media asset changes for the second value,
comparing the second rate to the threshold rate, and determining that the second
rate exceeds or equals the threshold rate. For example, the optimization system

may determine a first rate of 10 new viewers per dolar spent as described above

W
O

for a first value of 100 dollars. The optimization system may detcrming that the
first rate 1s less than a threshold rate of 12 new viewers per dollar spent. The

optimization svstem mayv determine a second value of 70 dollars, and determine

e
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that this value corresponds to a rate of 13 new viewers per dollar spent. The
optimization svstem mayv compare the second rate of 13 new viewers per dollar
spent to the threshold rate of 12 new viewers per dollar spent and deterninge that
the second rate exceeds the threshold rate. The optimization systerm may
recommend the sccond value of 70 dollars to the user to be used to reach unique
household viewers during a first media asset.

{3611} In some embodiments, the optinization system may select the threshold
rate by determining an attribute of the first media agset and comparing the attnbute
to a database listing threshold rates corresponding to different attributes to identify
the threshold rate. For example, the optimization system may determine that a
television show during which a user wishes to reach unigue household viewersis a
comedy show. The optimization system may determing the television show has an
attribute of “comedy”. The optimization system mayv compare this aitribute to a
database containing a threshold of 10 new viewers per dollar for an attribute of
“comedy” and 12 new viewers per dollar for an attribute of “drama”™ The
optimization svstemn may identify that the threshold rate should be 10 new viewers
per dollar for current media asset with the attribute of “comedy”. In some
embodiments, the attribute may meclude a genre (e.g., comedy, drama, action), a
title {e.g., Dance Moms, Dancing with the Stars, Project Runway), or a broadcast
time {e.2., 8:00am, 7:30pm).

[3812] In some embodiments, the second value may correspond 1o a second
amount of the resource the user desires to use to reach unique household viewers
during a second media asset. For example, the optimization system may receive a
user mput of a first value of 100 dollars to be used to reach unique houschold
viewers during a first television show. The optimization system may determine the
rate associated with the first value does not exceed a threshold rate, and
recommend that a second value of 80 dollars be used to reach unique houschold
viewers during a second television show instead.

10613} Insome embodiments, the optimization system may recommend the
second value by determining that the second amount is less than the first amount
and the second rate is greater than the first rate. For example, the optimization

system may recetve a user wnput of a first value of 100 dollars to reach anigue
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houschold viewers during a first television show. The first value may correspond
1o a rate of 10 new viewers per dollar. The optimization system may determine the
first rate does not exceed a threshold rate of 11 new viewers per dollar, and that a
second value of 80 doliars corresponds to a second rate of 12 new viewers per
doilar, which exceeds the threshold rate. The optimization svstem may deternung
that the second amount 13 less than the first amount since 80 dollars is less than 100
dollars. The optimization system may also determine that the second rate is greater
than the first rate, since 12 new viewers per dollar is a greater rate than 10 new
viewers per dollar. The optimization system may then recommend the second
value of 80 dollars to the user.

[0814] In some embodiments, the optimization system may determing a second
rate associated with a second media asset for the first value. The optimization
system may compare the first and second rates and recomamend the media asset
corresponding to the greater rate. For example, the optimization system may
determine that for a value of 100 dollars, 10 new viewers per doHar are reached for
a first television show and 8 new viewers per dollar are reached for a second
television show. The optimization system may compare the two rates to deternune
the first rate 13 greater than the second rate, and may recommend the first media
assct 1o the viewer based on the determimation.

[B815] It should be noted that the systems and/or methods described above may
be applied to, or used m accordance with, other systems, methods, and/or

apparatuses.

Brief Description of the Drawings

[0816] The above and other objects and advantages of the disclosure will be
apparent upon consideration of the following detailed description, taken in
conmjunction with the accompanying drawings, in which life reference characters
refer to like parts throughout, and 1n which:

10617} FiIG. 1 shows an illostrative example of a display screen generated by a
media guidance application in accordance with some embodiments of the

disclosure;

(o))
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10618] FIG. 2 shows another iHustrative example of a display screen generated
by a media guidance application i accordance with some embodiments of the
disclosure;

{6819} FIG. 3 is a block diagram of an dlustrative user equipment device 1n
accordance with some embodiments of the disclosure;

[B826] FIG. 4 15 a block diagram of an illustrative media system in accordance
with some embodiments of the disclosure;

0621} FIG. 5 is a flowchart of illustrative steps for processing user inputs of
amounts of resources in accordance with some embodiments of the disclosure;
[6622] FIG. 6 1s pseudocode of illustrative steps for processing user inputs of
amounts of resources in accordance with some embodiments of the disclosure;
[6023] FIG. 7 is a flowchart of an ilustrative process for using a database to
recommend a second value to the user in accordance with some embodiments of
the disclosure;

10624] FIG. 8 is pseudocode of an iHustrative process for using a database to
recommend a second value to the user in accordance with some embodiments of
the disclosure;

16028} FIG. 9 is an illostrative graphical relationship indicating amounis of a
resource used and corresponding numbers of unique houschold viewers reached, in
accordance with some embodiment of the disclosure;

[3626] FIG. 1015 an lustrative graphical relationship indicating amounts of a
resource used and corresponding numbers of unigue houschold viewers along with
rates associated with different resource values, in accordance with some
embodiments of the disclosure;

16027} FIG. 11 is a flowchart of an illustrative process for recommending
amounts of resources for use in reaching viewers during a media asset, in
accordance with some embodiments of the disclosure; and

[3028] FIG. 12 shows an exemplary flowchart describing a process for allocating
resources between muldtiple media assets, m accordance with some embodiments of

the disclosure.

Detailed Description
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10629 When developing advertising campaigns, a CAmpaign manager may aim
to reach a maximum proportion of the audience while using mmimal resources.
Campaign managers may set priorities for the campaigns, wherein the priorities
describe the targeted audience, the desired mediim of advertising, and the desired
proportion of audience to be reached. In some embodiments, campaign managers
may create an advertising campaign manually, and then optimize the created
campaign (o maximize reach and minimize resovrces using a trial-and-error
process and trying different resource values to see how audience reach changes. In
some crmbodiments, an optimization svstermn may recetve the campaign manager’s
priorities and create an optimized advertising campaign that maximizes reach and
MINIMIZEs TCSoUICes.

[6036] The optimization system may determing, or retrieve from a database, a
non-linear relationship between resources used in an advertissment campaign and
the reach of the advertisement campaign. The optimization system may use this
relationship to optimize advertising campaigns by recommending different
resource values to the user that result in the audience being reached more
cfficiently for the resources spent. In some embodiments, the optimization svstem
may increase the reach of an advertisement campaign without changing the
resources used by the advertising campaign. In some embodiments, the
optimization system may reduce the resources used by an advertisement campaign
without changing the reach of the advertising campaign. In some embodiments,
the optimization system may increase reach while reducing resources based on the
non-linear relationship between reach and resources.

16031} The advertising campaign may be implemented as advertisements
meorporated into different types of media assets provided by a content dehivery
system. The amount of content available to users in any given content delivery
system can be substantial. Consequently, many users desire a form of media
guidance through an mterface that allows users to efficiently navigate content
selections and easily identify content that they may desire. An application that
provides such guidance 1s referred to hercin as an interactive media guidance
application or, sometimes, a media guidance application or a guidance application.

As referred to herein, an optimization system may be a form of a media guidance

w
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application. In some embodiments, the optimization system may use the media
guidance application to provide mformation from campaigns to users. The
optimization svstem may comprise the same components as the media guwidance
application, as described below.

[6032] Interactive media guidance applications may take various forms
depending on the content for which they provide guidance. One typical type of
media gutdance application is an micractive television program guide. Interactive
clevigion program guides {sometimes referred to as electronic program guides) are
well-known guidance applications that, among other things, allow users to navigate
among and locate many tvpes of content or media assets. Interactive media
guidance applications may generate graphical user interface screens that enable a
user to navigate among, locate and select content. As referred to herein, the terms
"media asset” and "content” should be vnderstood to mean an electronically
consumable user asset, such as television programming, as well as pay-per-view
programs, on-demand programs {as in video-on-demand (Y OD) systems), Internet
content {e.g., streaming content, downloadable content, Webcasts, etc.}, video
clips, audio, content mformation, pictures, rotating images, documents, plaviists,
wehbsites, articles, books, electronic books, blogs, advertisements, chat sessions,
social media, applications, games, and/or any other media or multimedia and/or
combination of the same. Guidance applications also allow users to navigate
among and locate content. As referred to herein, the term "muiltimedia” should be
understood to mean content that utilizes at least two different content forms
described above, for example, text, audio, images, video, or interactivity content
forms. Content may be recorded, plaved, displayed or accessed by user equipment
devices, but can also be part of a ive performance.

{6833} The media guidance apphication and/or any mstructions for performing
any of the embodiments discussed herein may be encoded on computer readable
media. Computer readable media includes any media capable of stonng data. The
computer readable media may be transitory, including, but not Himited to,
propagating clectrical or electromagnetic signals, or may be non-transitory

including, but not hmuted to, volatile and non-volatile computer memory or storage
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devices such as a bard disk, floppy disk, USB drive, DVDB, CD, media cards,

register memory, processor caches, Random Access Memory ("RAM™), etc.

[0834] With the advent of the Internet, mobile computing, and high-speed

wircless networks, users are accessing media on user equipment devices on which
5 they traditionally did not. As referred to herein, the phrase "user equipment

WO

device,” "user equipment,” "user device,” "clectronic device,” "electronic

now

equipment,” "media equipment device," or "media device" should be understood to
mean any device for accessing the content described above, such as a television, a
Smart TV, a sct~top box, an integrated receiver decoder (IRD) for handling satellite

10 television, a digital storage device, a digital media recerver (DMR}, a digital media
adapter {DMA), a streaming media device, a VD player, a BVD recorder, a
connected DVD, a local media server, a BLU-RAY player, a BLU-RAY recorder,
a personal computer (PC), a laptop computer, a tablet computer, a WebTV box, a
personal computer television (PC/TV), a PC media server, a PC media center, a

15 hand-held computer, a stationary telephone, a personal digital assistant (PDA), a
mobile telephone, a portable video player, a portable music player, a portable
gaming machine, a smart phone, or any other television equipment, computing
cquipment, or wircless device, and/or combination of the same. I some
cmbodiments, the user equipment device may have a front facing screen and a rear

20 facing screen, multiple front screens, or multiple angled screens. In some
embodiments, the user equipment device may have a front facing camera and/or a
rear facing camera. On these user equipment devices, users may be able to
navigate among and locate the same content available through a television.

Consequently, media gimdance may be available on these devices, as well. The

>
(81

guidance provided may be for content available only through a television, for
content available only through one or more of other tvpes of user equipment
devices, or for content available both through a television and one or more of the
other types of user equipment devices, The media guidance applications may be

provided as on-line applications (i.c., provided on a web-site), or as stand-alone

W
O

applications or clients on user equipment devices. Yarious devices and platforms
that may implement media guidance applications are described in more detail

below.

=
(=
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106335]  One of the functions of the media gwidance apphication is to provide
media guidance data to users. As referred to herein, the phrase "media guwidance
data” or "guidance data" should be understood to mean any data related to content
or data used in operating the guidance application. For example, the guidance data
5 may include program information, guidance application settings, uscr preferences,

user profile information, media listings, media-related information {c.g., broadcast
times, broadcast channels, titles, descriptions, ratings information (¢ g., parental
control ratings, ¢ritic's ratings, etc.}, genre or category information, actor
information, logo data for broadcasters’ or providers' logos, ¢tc.), media format

10 {c.g., standard defimition, hugh definition, 3D, ete.), advertisement mformation
{c.g., toxt, images, media clips, etc ), on-demand mformation, blogs, websites, and
any other type of guidance data that is helpful for a user to navigate among and
locate desired content selections.
[3636] FIGS. 1-2 show illustrative display screens that may be used to provide

15 media guidance data. The optimization system may use the illustrative display
screens in FIGS. 1-2 to provide information from a campaign to an audience. For
example, the optimization system may place advertisements selected based on the
techmiques discussed herein in FIGS. 1-2. Additionally or altermmatively, the
optimization system may monitor the interactions of a user with FIGS. 1-2 to

20 determine the number of unique houschold viewers during a given media asset.
The display screens shown in FIGS. 1-2 may be implemented on any suitable user
equipment device or platform. While the displays of FIGS. 1-2 are illusteated as
full screen displayvs, they may also be fully or partially overlaid over content being

displaved. A user may indicate a desire to access content mformation by selecting

>
(81

a selectable option provided 1n a display screen {e.g.

g., a meny option, a listings
option, an icon, a hyperlink, etc.} or pressing a dedicated button {e.g., a GUIDE
button} on a remotic control or other user input interface or device. In responsc to
the user's mdication, the media guidance application may provide a display screen

with media guidance data organized in one of several ways, such as by time and

W
O

channel m a grid, by time, by channel, by source, by content tvpe, by category
(c.g., movies, sports, news, children, or other categorics of programming), or other

predefined, user-defined, or other organization criteria.
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10637) FIG. 1 shows tlustrative grid of a program histings display 100 arranged
by time and channel that also enables access to different tvpes of content in a
single display. Display 100 may include grid 102 with: (1) a column of
channel/content type identifiers 104, where each channel/content tvpe identifier
{which is a cell in the column) ideuntifies a different channel or content tvpe
avalable; and (2} a row of time 1dentifiers 106, where cach time identifier (which
is a cell in the row) identifies a time block of programming. Grid 102 also inclades
cells of program listings, such as program listing 108, where cach listing provides
the title of the program provided on the listing's associated channcl and time. With
a user input device, a user can select program listings by moving highlight region
110, Information relating to the program histing selected by highlight region 110
may be provided in program information region 112. Region 112 may include, for
example, the program title, the program description, the time the program is
provided (f applicable), the channel the program is on (if applicable), the
program's rating, and other desired mfommation.

[6638] In addition to providing access o linear programming (¢.g., content that is
scheduled to be transmitted to a plurality of user equipment devices at a
predetermined time and is provided according to a schedule), the media guidance
application also provides access to non-linear programming {(e.g., content
accessible to a user equipment device at any time and is not provided according to
a schedule). Non-linear programming may include content from different content
sources mchiding on~-demand content {e.g., VOD), Internet content {¢.g., strcaming
media, downloadable media, etc.), locally stored content {¢.g., content stored on
any user equipment device described above or other storage device), or other time-
ndependent content. Un-demand content may include movies or any other content
provided by a particular content provider {¢.g., HBO On Demand providing "The
Sopranos” and "Curb Your Enthusiasm™). HBO ON DEMAND is a service mark
owned by Time Warner Company L.P. et al. and THE SOPRANOS and CURE
YOUR ENTHUSIASM are trademarks owned by the Home Box Office, Inc.
Internct content may include web events, such as a chat session or Webcast, or
content available on-demand as streaming content or downloadable content

through an Internet web site or other Internet access (e.g. FTP).
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10639 Gnid 102 may provide media guidance data for non-hingar programming
meluding on-demand listing 114, recorded content histing 116, and Internet content
listing 118. A display combining media guidance data for content from different
types of content sources is sometimes referred to as a "mixed-media” display.

5 Various permutations of the types of media guidance data that may be displayed
that are different than display 100 may be based on user selection or guidance
application definition {e.g., a display of only recorded and broadcast Hstings, only
on-demand and broadcast listings, etc). As tllustrated, listings 114, 116, and 118
arc shown as spanning the entire time block displayed in grid 102 to indicate that

10 selection of these listings may provide access 1o a display dedicated to on-demand
histings, recorded listings, or Internet listings, respectively. In some embodiments,
listings for these content types may he included directly in gnd 102, Additional
media guidance data may be displayed in response to the user selecting one of the
navigational icons 120. (Pressing an arrow kev on a user input device may affect

15 the display in a similar manner as selecting navigational icons 120.)

16046]  Display 100 may also include video region 122, advertisement 124, and
options region 126, Video region 122 may allow the user to view and/or preview
programs that are currently available, will be available, or were available to the
user. The content of video region 122 may correspond to, or be independent from,

20 one of the listings displayved m grnd 102, Gnd displays including a video region
are sometimes referred {o as picture-in-guide (PIG) displays. PIG displavs and
their functionalities are described in greater detaid in Satterfield et al. U5, Patent
No. 6,564,378, issued May 13, 2003 and Yuen et al. U.S. Patent No. 6,239,794,
issucd May 29, 2001, which are hereby mncorporated by reference herein m their

entireties. PIG displays may be inchided in other media guidance application

N
(o

display screens of the embodiments described herein

[G041] Advertisement 124 may provide an advertisement for content that,

depending on a viewer's access rights {¢.g., for subscription programming}, 13

currently available for viewing, will be availabie for viewing in the future, or may
30 never become available for viewing, and may correspond to or be unrelated to one

or more of the content listings in grid 102, Advertisement 124 may also be for

products or services related or unrelated to the content displaved i gnd 102,
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Advertisement 124 may be selectable and provide further information about
content, provide mformation about a product or a service, enable purchasing of
content, a product, or a service, provide content relating to the advertisement, etc.
Advertisement 124 may be targcted based on a user's profile/preferences,
monitored user activity, the type of display provided, or on other suitable targeted
advertisement bases.

[3642] While advertisement 124 15 shown as rectangular or banner shaped,
advertisements may be provided in any suitable size, shape, and location in a
guidance application display. For example, advertiscroent 124 may be provided as
a rectangular shape that is honzontally adjacent to gnd 102, This is sometimes
referred to as a panel advertisement. In addition, advertisements may be overlaid
over content or a guidance application display or embedded within a display.
Advertisements may also include toxd, images, rotating images, video clips, or
other types of content described above. Advertisements may be stored 1n a user
equipment device having a guidance application, in a database connected to the
user cquipment, in a remote focation (including streaming media servers), or on
other storage means, or a combination of these locations. Providing
advertisements in a media gindance application 1s discussed in greater detail in, for
example, Knudson et al., U.S. Patent Application Publication No. 2003/0110499,
filed January 17, 2003; Ward, Hl et al. U.S. Patent No. 6,756,997, 1ssued June 29,
2004; and Schein et al. US. Patent No. 6,388,714, issued May 14, 2002, which are
hereby incorporated by reference herein in their entireties. It will be appreciated
that advertisements may be included in other media guidance application display
screens of the embodiments described herein.

[0843] Options region 126 may allow the user to access different types of
content, media guidance application displays, and/or media guidance application
features. Options region 126 may be part of display 100 {and other display screens
described herem), or may be invoked by a user by selecting an on-screen option or
pressing a dedicated or assignable button on a user input device. The selectable
options within options region 126 may concem features related to program listings
i grid 102 or may include options available from a main menu display. Features

related to program listings may melude searching for other air times or ways of
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receiving a program, recording a program, enabling series recording of a program,
setting program and/or channel as a favorite, purchasing a program, or other
features. Options available from a main mena display may include search options,
VOD options, parental control options, Internet options, cloud-based options,

5 device synchronization options, second screcn device options, options to access
various types of media gudance data displays, options to subscribe to a premium
service, options to edit a user's profile, options to access a browse overlay, or other
options,

[6644] The media guidance application may be personalized based on a user's
10 pretferences. A personalized media guidance application allows a user to
custormze displavs and featores to create a personalized "experience” with the
media guidance apphication. This personalized expenience may be created by
allowing a user to input these custonuizations and/or by the media gmidance
application monitoring user activity to determineg various user preferences. Users
15 may access their personalized guidance application by logging in or ctherwise
identifving themselves to the guidance application. Customization of the media
gwidance application may be made in accordance with a user profile. The
custormzations may include varyving presentation schemes (e.g., color scheme of
displavs, font size of text, ctc.), aspects of content listings displaved {e.g., only
20 HDTV or only 3D programmung, user-specified broadcast channels based on
favorite channel selections, re-ordering the display of chamnels, recommended
content, etc.), desired recording features {e.g., reconding or series recordings for
particular users, recording quality, etc.), parental control settings, customized

presentation of Internet content {¢.g., presentation of social media content, e-mail,

>
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clectronically delivered articles, etc )y and other desired customizations.

[6845] The media guidance apphication may allow a aser to provide user profile
information or may automatically compile user profile information. The media
guidance application may, for example, monitor the content the user accesses

and/or other tnteractions the user may have with the guidance application.

W
O

Additionally, the media guidance application may obtain all or part of other user
profiles that are related to a particular user (e.g., from other web sites on the

Intemet the user accesses, such as www allrovi.com, from other media gindance
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applications the user accesses, from other interactive applications the user
accesses. from another user equipment device of the user, etc.), and/or obtain
nformation about the user from other scurces that the media guidance application
may access. As a result, a user can be provided with a umified guidance application
cxperience across the user's differont user equipment devices. This type of user
experience 18 described in greater detail below in connection with FIG. 4.
Additional personalized media guidance application features are described in
greater detail in Ellis et al., U.S. Patent Application Publication No. 2005/0251827,
filed July 11, 20035, Bover et al., U S, Patent No. 7,163,098, issued January 16,
2007, and Ellis et al., U.S. Patent Apphication Publication No. 2002/0174430, filed
February 21, 2002, which are hereby incorporated by reference herein in their
cntiretics.

[3046] Another display arrangement for providing media guidance is shown in
F1G. 2. Video mosaic display 200 includes selectable options 202 for content
information organized based on content type, genre, and/or other organization
criteria. In display 200, television listings option 204 is selected, thus providing
listings 206, 208, 210, and 212 as broadcast program bistings. In display 200 the
Listings may provide graphical images including cover art, still images from the
content, video clip previews, live video from the content, or other types of content
that indicate to a user the content being described by the media gwidance data in
the histing. Each of the graphical listings may also be accompanied by text to
provide further information about the content associated with the histing. For
exaraple, listing 208 may include more than one portion, mchuding media portion
214 and text portion 216, Media portion 214 and/or text portion 216 may be
selectable to view content in full-screen or to view mformation related to the
content displayed 1n media portion 214 {¢.g., to view listings for the channel that
the video 1s displayed on).

[B847] The listings 1n display 200 are of different sizes (1.e., listing 206 is larger
than listings 208, 210, and 212}, but if desired, all the listings may be the same
size. Listings may be of different sizes or graphically accentuated to indicate
degrees of interest to the user or to emphasize certain content, as desired by the

content provider or based on user preferences. Various systems and methods for
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graphically accentuating content listings are discussed in, for example, Yates, US.
Patent Application Publication No. 2010/0133885, filed November 12, 2009,
which is hereby incorporated by reference herein in its entirety.

[6848] Users may access content and the media guidance application (and its
displav screens described above and below) from one or more of their user
equipment devices. FIG. 3 shows a generalized embodiment of illustrative user
equipment device 300. More specific implementations of user cquipment devices
are discussed below in connection with FIG. 4. User equipment device 300 may
recetve content and data via input/output (hereinafier "I/O") path 302, 1/0 path
302 may provide content {¢.g., broadcast programmimg, on-demand programnung,
Internet content, content avatlable over a local arca network (LAN) or wide arca
network (WAN), and/or other content} and data to control circuitry 304, which
wncludes processing circuitry 306 and storage 308, Control circuitry 304 may be
used to send and receive commands, requests, and other suitable data using 1/0
path 302. V0 path 302 may connect control circuitry 304 {and specifically
processing circuiiry 306} to one or more communications paths (described below).
170 functions may be provided by one or more of these communications paths, but
are shown as a single path in FIG. 3 to avoid overcomplicating the drawing.
{0049} Control circuitry 304 may be based on any suitable processing circuitry
such as processing circuitry 306, As referred to herein, processing civcuitry should
be understood to mean circuitry based on 0n¢ Or MOTe MICTOPTOCESSOTS,
microcontroflers, digital signal processors, programmable logic devices, field-
programmable gate arravs (FPGAs), application-specific integrated circuits
{ASICs), ete., and may include a multi-core processor {e.g., dual-core, quad-core,
hexa-core, or any suitable number of cores) or supercomputer.  In some
embodiments, processing circuitry may be distnboted across multiple separate
Processors or processing units, for example, nultiple of the same type of
processing units {e.g., two Intel Core 17 processors) or multiple different
processors {€.g., an Intel Core 15 processor and an Intel Core 17 processor). In
some embodiments, control circuitry 304 executes mstructions for a media
gwidance application stored in memory (1.¢., storage 308). Specifically, control

circuitry 304 may be mstructed by the media gudance application to perform the
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functions discussed above and below. For example, the media guidance
application may provide instructions o control circuitry 304 to generate the media
guwidance displays. In some implementations, any action performed by control
circuitry 304 may be based on instructions received from the media guidance
application.

[B856] In chient-server based embodiments, control circuitry 304 may mclude
communications circuitry suitable for commmuonicating with a guidance application
server or other networks or servers. The instructions for carrying out the above
mentioned functionality may be stored on the guidance application server,
Communications circuitry may mclude a cable modem, an integrated services
digital network (JSDN) modem, a digital subscriber ing (BSL) modem, a
telephone modem, Ethernet card, or a wireless modem for communications with
other equipment, or any other suitable communications circuitry. Suc
commumications may involve the Internet or any other suitable communications
networks or paths (which is described in more detail in conngction with FIG 4}, In
addition, communications circutiry may include circuitry that cnables peer-to-peer
communication of user equipment devices, or communication of user cquipment
devices in locations remote from each other (described in more detail below).
[6651] Momory may be an electronic storage device provided as storage 308 that
1s part of control circuitry 304, As referred to herein, the phrase "clectronic storage
device" or "storage device” should be understood to mean any device for storing
clectronic data, computer software, or firmware, such as random-access memory,
read-only memory, hard drives, optical drives, digital video disc {DVD) recorders,
compact disc {CD) recorders, BLU-RAY disc (BD) recorders, BLU-RAY 3D disc
recorders, digital video recorders {BVR, sometimes called a personal video
recorder, or PYR), solid state devices, quantom storage devices, gaming consoles,
gaming media, or anv other suitable fixed or removable storage devices, and/or any
combination of the same. Storage 308 may be used to store various types of
content described herein as well as media guidance data described above.
Nonvolatile memory may also be used {e.g., to lavnch a boot-up routing and other
mstructions). Cloud-based storage, described in relation to FIG. 4, may be used to
supplement storage 308 or mstead of storage 308,

i
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10652] Control circuitry 304 may include video generating circuitry and tuning
circuttry, such as one or more analog tuners, one or more MPEG-Z decoders or
other digital decoding circuitry, high-definition taners, or any other suttable tuning
or video circuits or combinations of such circwits. Encoding circuitry {¢.g., for
5 converting over-the-air, analog, or digital signals to MPEG signals for storage)

may also be provided. Control circuitry 304 may also include scaler circuitry for
upconverting and downconvering content into the preferred output format of the
user equipment 300, Cirawmtry 304 may also include digital-to-analog converter
circuitry and analog-to-digital converter circuitry for converting between digital

10 and analog signals. The tuning and encoding circuitry may be used by the user
cquipment device to receive and to display, to play, or to record content. The
tuning and encoding circuitry may also be used to receive guidance data. The
circuitry described herein, including for example, the tuning, video generating,

encoding, decoding

g, encrypting, decrypting, scaler, and analog/digital circuitry,

15 may be implemented using software running on one or more general purpose or
specialized processors. Multiple tuners may be provided to handle stimultancous
tuning functions {¢.g., watch and record functions, picture-in-picture {PIP)
functions, multiple-tuner recording, etc.). If storage 308 15 provided as a separate
device from user equipment 300, the tuning and encoding circuitry (including

20 muitiple tuners) may be associated with storage 303,
[3653] A user may send instructions to control circuitry 304 using user input
interface 310, User mput interface 310 may be any suitable user interface, such as
a remote control, mouse, trackball, keypad. kevboard, touch screen, touchpad,

stylus mput, joysitick, voice recognition mterface, or other user mput interfaces.

>
(81

Display 312 may be provided as a stand-alone device or integrated with other
clements of user equipment device 300. For example, display 312 may be a
touchscreen or touch-sensitive display. In such circumstances, user input interface
310 may be mtegrated with or combined with display 312, Display 312 may be

one or more of a monitor, a television, a hiqued erystal display (LCD) for a mobile

W
O

device, amorphous silicon display, low temperature poly silicon display, clectronic
ink display, electrophoretic display, active matrix display, electro-wetting display,

clectrofluidic display, cathode ray tube display, ight-emitting diode display,

19
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clectrohuminescent display, plasma display panel, high-performance addressing
display, thin-film transistor display, organic light-emitting diode displav, surface-
conduction electron-emitter display (SED), laser television, carbon nanctubes,
quantum dot display, interferometric modulator display, or any other suitable
cquipment for displaying visual images. In some embodiments, display 312 may
be HD'TV-capable. In some embodiments, dispiay 312 may be a 3D display, and
the interactive media gindance application and any suitable content may be
displayed in 3D, A video card or graphics card may generate the cutput to the
display 312. The video card may offer various functions such as accelerated
rendering of 3D scenes and 2D graphics, MPEG-2/MPEG-4 decoding, TV output,
or the ability to connect maltiple monitors. The video card may be any processing
circuitry described above in relation to control circuttry 304, The video card may
be mtegrated with the control circuitry 304, Speakers 314 may be provided as
integrated with other elements of user equipment device 300 or may be stand-alone
units. The audio component of videos and other content displaved on display 312
may be plaved through speakers 314, In some embodiments, the audio may be
distributed to a receiver {not shown}, which processes and outpuis the audio via
speakers 314,

[6054] The guidance application may be implemented using any suitable
architecture. For example, it may be a stand-alone application wholly-
implemented on user equipment device 300, In such an approach, instructions of
the application are stored focally (¢.g.. in storage 308}, and data for use by the
application is downloaded on a periodic basis {¢.g., from an out-of-band feed, from
an Internet resource, or using another suitable approach). Control cirewmitry 304
may retrieve mstructions of the application from storage 308 and process the
instructions to generate any of the displays discussed herein. Based on the
processed instructions, control circuitry 304 may detenmine what action to perform
when input is received from input interface 310, For example, movement of a
cursor on 3 display up/down may be indicated by the processed instructions when
mput nterface 310 indicates that an up/down button was selected.

[6655] In some embodiments, the media guidance application is a client-server

based application. Data for use by a thick or thin client implemented on user
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equipment device 300 is retrieved on-demand by issuing requests 1o a server
remote o the user equipment device 300. In one example of a client-server based
guidance application, control circuitry 304 runs a web browser that interprets web
pages provided by a remote server. For example, the remote server may store the
instructions for the application in a storage device. The remote scrver may process
the stored instructions using circuitry {e.g., control circuitry 304) and generate the
displays discussed above and below. The chient device may receive the displays
generated by the remote server and may display the content of the displays locally
on equipment device 300. This way, the processing of the instructions is
performed remotely by the server while the resulting displays are provided locally
on equipment device 300, Equipment device 300 may receive inputs from the user
via mput mterface 310 and transmit those mputs to the remote server for
processing and generating the corresponding displays. For example, equipment
device 300 may transmit a8 comnumication to the remote server indicating that an
up/down bution was selected via input interface 310, The remote server may
process instructions in accordance with that input and generate a display of the
application corresponding to the input (e.g., a display that moves a cursor
up/down}. The generated display is then transmitted to equipment device 300 for
prescutation o the user.

[B856] In some embodiments, the media guidance application s downloaded and
mnterpreted or otherwise run by an mterpreter or virtual machine {ran by control
circoitry 304). In some embodiments, the guidance application may be encoded in
the ETV Binary Iterchange Format (EBIF), received by control circuttry 304 as
part of a suitable feed, and interpreted by a user agent runming on control circuitry
304. For example, the giidance application may be an EBIF application. In some
embodiments, the guidance application may be defined by a series of JAV A-based
files that are received and run by a local virtmal machine or other suitable
middieware executed by control circuitry 304, In some of such embodiments (e.g.,
those employing MPEG-2 or other digital media encoding schemes), the guidance
application may be, for example, cncoded and transmitted 1o an MPEG-2 object

carousel with the MPEG audio and video packets of a program.



WO 2016/205315 PCT/US2016/037551

{3657}  User equipment device 300 of FIG. 3 can be implemented in system 406
of FIG. 4 as user television eguipment 402, user computer equipment 404, wireless
aser communications device 406, or any other tvpe of user equipment suitable for
accessing content, such as a non-portable gaming machine. For simplicity, these

5 devices may be referred to herein collectively as user equipment or user equipment
devices, and may be substantially similar to user equipment devices described
above. User equipment devices, on which a media guidance application may be
implemented, may function as a standalone device or may be part of a network of
devices. Various network configurations of devices may be tmplemented and arc

10 discussed in more detail below.

[0658] A user equipment device utilizing at least some of the system features
described above i connection with FIG. 3 may not be classified solely as user
television equipment 402, user computer equipment 404, or a wireless user

communications device 406, For example, user television equipment 402 may,

15 like some aser computer equipment 404, be Internet-enabled allowing for access to
Internet content, while user computer equipment 404 may, like some television
cquipment 402, include a tuner allowing for access to television programming.
The media guidance application may have the same layout on various different
tvpes of user equipment or may be tailored to the display capabilities of the user

20 equipment. For example, on user computer equipment 404, the guidance
application may be provided as a web site accessed by a web browser. In another
cxample, the guidance application may be scaled down for wireless user
communications devices 406.

[6659] In svstem 400, there 15 typically more than one of each type of user

>
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cquipment device but only one of cach i3 shown in FIG. 4 to avoid
overcomplicating the drawing. In addition, each user may utilize more than one
tvpe of user equipment device and also more than one of cach type of user
equipment device.

10660] In some embodiments, a user equipment device {e.g., user television

W
O

cquipment 402, user computer equipment 404, wircless user communications
device 406) may be referred o as a "second screen device.” For example, a second

screen device may supplement content presented on a first user equipment device.

22
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The content presented on the second screen device may be any suitable content that
supplements the content presented on the first device. In some embodiments, the
second screen device provides an mterface for adjusting settings and display
preferences of the first device. In some embodiments, the second screen device is
configured for interacting with other second screen devices or for interacting with
a social network. The second screen device can be located in the same room as the
first device, a different room from the first device but in the same house or
building, or i a different building from the first device.

[6661] The user may also set various settings to maintain consistent media
guidance application settings across in-home devices and remote devices. Settings
nclude those described herein, as well as channel and program favorites,
programming preferences that the guidance application utilizes to make
programming recommendations, display preferences, and other desirable guidance
settings. For example, if a user sets a channel as a favorite on, for example, the
web site www . alirovi.com on their personal computer at their office, the same
channel would appear as a favorite on the user's in-home devices {¢.g., user
television equipment and user computer equipment) as well as the user's mobile
devices, if desired. Therefore, changes made on one user equipment device can
change the guidance experience on another user cquipment device, regardless of
whether they are the same or a different tvpe of user equipment device. In
addition, the changes made may be based on settings input by a user, as well as
user activity monitored by the guidance application.

16062}  The user cquipment devices may be coupled to communications network
414, Namely, user television equipment 402, user computer equipment 404, and
wirgless user communications device 406 are coupled to commumications

network 414 via communications paths 408, 410, and 412, respectively.
Communications network 414 may be one or more networks including the Internet,
a mobile phone network, mobile voice or data network {e.g., a 4G or LTE
network), cable network, public switched telephone network, or other types of
communications network or combinations of communications networks. Paths
408, 410, and 412 may separately or together include one or more communications

paths, sach as, a satellite path, a fiber-optic path, a cable path, a path that supports
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Internct communications {g.g., IPTV), free-space connections {¢.g., for broadcast
or other wireless signals), or any other suitable wired or wireless communications
path or combination of such paths. Path 412 1s drawn with dotied lines to indicate
that in the exemplary embodiment shown in FIG. 4 it is a wireless path and paths

5 408 and 410 arc drawn as solid lines to indicate they are wired paths (although
these paths may be wircless paths, if desired). Communications with the user
equipment devices may be provided by one or more of these communications
paths, but are shown as a single path in FIG. 4 to avoid overcomplicating the
drawing.

10 [6663] Although communications paths are not drawn between user cquipment
devices, these devices may communicate directly with each other via
communication paths, such as those described above in connection with paths 408,
410, and 412, as well as other short-range pomnt-to-point communication paths,
such as USB cables, IEEE 1394 cables, wireless paths (2. g., Bluetooth, infrared,

15 IEEE 802-11x, etc.), or other short-range communication via wired or wirelgss
paths. BLUETOOTH 1s a certification mark owned by Bluctooth SIG, INC. The
user equipment devices may also communicate with each other directly through an
mdirect path via communications network 414,

[6064] System 400 includes content source 416 and media guidance data source

20 418 coupled to communications network 414 via communication paths 420 and
422, respectively. Paths 420 and 422 may include any of the communication paths
described above in connection with paths 408, 410, and 412 Communications
with the content source 416 and media guidance data source 418 may be

exchanged over one or more communications paths, but are shown as a single path
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i FIG. 4 to avoid overcomplicating the drawing. In addition, there may be more
than one of each of content source 416 and media guwdance data source 418, but
only one of each is shown in FIG. 4 to avoid overcomplicating the drawing. {The
different tyvpes of each of these sources are discussed below.) If desired, content

source 416 and media guidance data source 418 may be intograted as ong source

W
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device. Although communications between sources 416 and 418 with user
cquipment devices 402, 404, and 406 are shown as through communications

network 414, 1n some embodiments, sources 416 and 418 may communicate
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directly with user equipment devices 402, 404, and 406 via communication paths
{(not shown) such as those described above in connection with paths 408, 410,

and 412.

[8865] Content source 416 may include one or more types of content distrnbution
cquipment including a television distribution facihity, cable system headend,
satellite distribution facility, programming sources {¢.g., television broadcasters,
such as NBC, ABC, HBQ, ctc.), intermediate disinbution facilities and/or servers,
Internct providers, on~-demand media servers, and other content providers. NBC s
a trademark owned by the National Broadcasting Company, Inc, ABC isa
trademark owned by the American Broadcasting Company, Inc., and HBO is a
trademark owned by the Home Box Office, Inc. Content source 416 may be the
originator of content {¢.g., a television broadcaster, a Webcast provider, etc.) or
may not be the originator of content {(¢.g., an on-demand content provider, an
Internet provider of content of broadcast programs for downloading, ete.). Content
source 416 may mclude cable sources, satellite providers, on-demand providers,
Internet providers, over-the-top content providers, or other providers of content.
Content source 416 may also include a remote media server used to store different
types of content {including video content selected by a aser), in 8 location remote
from any of the uscr equipment devices. Svsterns and methods for remote storage
of content, and providing remotely stored content to user equipment are discussed
in greater detail in connection with Ellis et al., U.S. Patent No. 7,761,892, 1ssued
Fuly 20, 2010, which is hercby incorporated by reference herein in its entircty.
[6666] Media guidance data source 418 may provide media guidance data, such
as the media guidance data described above. Media guidance data may be
provided to the user equipment devices using any suitable approach. In some
embodiments, the guidance application may be a stand-alone interactive television
program guide that receives program guide data via a data feed (e.g.. a continuous
feed or inckle feed). Program schedule data and other guidance data may be
provided to the user equipment on a television channel sideband, using an in-band
digital signal, using an out-otf~band digital signal, or by any other suitable data

transmission technigque. Program schedule data and other media guidance data
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may be provided to user equipment on multiple analog or digital television
channelis,
[0867] In some embodiments, guidance data from media goidance data source
418 may be provided to users’ equipment using a client-server approach. For
5 cxample, a user equipment device may pull media guidance data from a server, or

a server may push media guidance data o a user equipment device. In some
embodiments, a guidance application client residing on the user's equipment may
initiate sessions with source 418 to obtamn guidance data when needed, e g, when
the smidance data is out of date or when the user equipment device receives a

10 request from the user to receive data. Media guidance may be provided to the user
cquipment with any suitable frequency (e.g., continuously, daily, a user-specified
period of time, a system-specitied period of time, in response 1o a request from
user equipment, etc. ). Media guidance data source 418 may provide user
equipment devices 402, 404, and 406 the media guidance application itself or

15 software updates for the media guidance application.
[6668] In some embodiments, the media guidance data may include viewer data.
For example, the viewer data may mchude carrent and/or historical user activity
information (e.g., what content the user typically watches, what times of day the
user watches content, whether the user interacts with a social network, at what

20 times the user mieracts with a social network to post information, what types of
content the user typically watches {e.g., pay TV or free TV), mood, brain activity
information, ete.). The media guidance data may also include subscription data.
For example, the subscription data may identify to which sources or services a

given user subscribes and/or to which sources or services the given user has
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previously subscribed but later terminated access (e.g., whether the user subscribes
to premivm chaanels, whether the user has added a premium level of services,
whether the user has increased Internct speed). In some embodiments, the viewer
data and/or the subscription data may dentify patterns of a given user for a period

of more than one vear. The media guidance data may include a model {eg., a

W
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survivor model) used for generating a score that indicates a likelihood a given user
will terminate access to a service/source. For example, the media guidance

application may process the viewer data with the subscription data using the model
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to generate a value or score that indicates a likelihood of whether the given user
will ternunate aceess to a particular service or source. In particular, a lmgher score
may indicate a higher level of confidence that the user will terminate access to a
particular service or source. Based on the score, the media guidance application
5 may generate promotions and advertisements that entice the user to keep the

particular service or source indicated by the score as one to which the user will
likely terminate access.
10669] Media guidance applications may be, for example, stand-alone
applications implemented on user equipment devices. For example, the media

10 gwmdance application may be implemented as software or a sct of executable
mstractions which may be stored i storage 308, and executed by control circuoitry
304 of a user cquipment device 300, In some embodiments, media guidance
applications may be client-server apphications where onlv a client application
resides on the user equipment device, and server application resides on a remote

15 server. For example, media guidance applications may be implemented partially as
a client application on control circuitry 304 of user equipment device 300 and
partially on a remote server as a server application {¢.g., media guidance data
source 418} running on control circuitry of the remote server. When executed by
control circuitry of the remote server (such as media guidance data source 418), the

20 media gumdance application may mstruct the control circuitry to generate the
guidance application displays and transmit the gencrated displays to the user
equipment devices. The server application may iostruct the control circuitry of the
media giidance data source 418 to transmit data for storage on the user equipment.

The client application may mstruct control circuitry of the receiving user

>
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cquipment to generate the gwdance apphcation displays.

(6878} Content and/or media guidance data delivered to user equipment devices
402, 404, and 406 may be over-the-top (OTT) content. OTT content dehivery
allows Internet-enabled user devices, including any user equipment device

described above, fo receive content that is transferred over the Intemnet, including

W
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any content described above, in addition to content received over cable or satellite
connections. OTT content 1s delivered via an Internet connection provided by an

Internet service provider (ISP}, but a third party distributes the content. The ISP

27
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may not be responsible for the vigwing abilities, copyrights, or redistribution of the
content, and may only transter IP packets provided by the OTT content provider.
Examples of OTT content providers mnclude YOUTUBE, NETFLIX, and HULU,
which provide audic and video via IP packets. Youtube is a trademark owned by
Google Inc., Netflix is a trademark owned by Netflix Inc., and Hulu is a trademark
owned by Huln, LLC. OTT content providers may additionally or alternatively
provide media guidance data deseribed above. In addition to content and/or media
guidance data, providers of OTT content can distribute media giudance
applications {¢.g., web-based applications or cloud-based applications), or the
content can be displaved by media guidance applications stored on the user
cquipment device.

[B871] Media guidance system 400 is intended to Ullustrate a number of
approaches, or network configurations, by which user equipment devices and
sources of content and guidance data may commumicate with each other for the
purpose of accessing content and providing media guidance. The embodiments
described hercin may be applied in any one or a subset of these approaches, orina
system emploving other approaches for delivering content and providing media
guidance. The followmg four approaches provide specific llustrations of the
gencralized example of FIG. 4.

[B872] In one approach, user equipment devices may communicate with cach
other within a home network. User equipment devices can communicate with each
other directly via short-range point-to-point communication schemes described
above, via indirect paths through a hub or other similar device provided on a home
network, or via communications network 414, Hach of the multiple individuals in
a single home may operate different user equipment devices on the home network.
Ag a result, it may be destrable for various media guidance information or seftings
to be communicated between the different user equipment devices. For example, it
mayv be desirable for users {o maimiain consistent media gwdance application
settings on different user equipment devices within a home network, as described
i greater detatl in Eliis et al., U.S. Patent Publication No. 2005/0251827, filed July
11, 2005, Different types of user equipment devices in a home network may also

communicate with each other to transmit content. For example, a user may

A
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transmit content from user computer equipment 1o a portable video player or
portable music player.

[0873] In asecond approach, users may have multiple types of user equipment
by which thev access content and obtain media guidance. For example, some users
may have home networks that are accessed by m-home and mobile devices. Users
may control in-home devices via a media guidance application implemented on a
remote device. For example, users may access an onling media guidance
application on a website via a personal computer at their office, or a mobile device
such as a PDA or web-enabled mobile telephone. The user may set vanous
settings {¢.g., recordings, reminders, or other settings) on the onlme guidance
application to control the user's in-home equipment. The online guide may control
the user's equipment directly, or by communicating with a media guidance
application on the user's in-home equipment. Varnous systems and methods for
user equipment devices commumicating, where the user equipment devices are in
locations remote from each other, is discussed in, for example, Ellisetal, US.
Patent No. 8,046,801, issued October 25, 2011, which is hereby incorporated by
reference herein in ifs entirety.

[0674] In athuird approach, users of user equipment devices nside and outside a
homc can use their media guidance application to communicate directly with
content source 416 to access content. Specifically, within a home, users of user
television equipment 402 and user computer equupment 404 may access the media
guidance application to navigate among and locate desirable content. Users may
also access the media guidance application outside of the home using wireless user
communications devices 406 o navigate among and locate desirable content,
[0875] In a fourth approach, user equipment devices may operate in a cloud
computing environment to access cloud services. In a cloud computing
cnviromment, various types of computing services for content sharing, storage or
distribution (e.g., video sharing sites or social networking sites} are provided by a
collection of network-aceessible computing and storage resources, referred to as
"the cloud." For example, the cloud can inchude a collection of server computing
devices, which may be located centrally or at distributed locations that provide

cloud-based services to various types of users and devices connecied via a network
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such as the Internet via commumications network 414. These cloud resources may
include one or more content sources 416 and one or more media guidance data
sources 418, In addition or m the alternative, the remote computing sites may
include other user equuipment devices, such as user television equipment 402, user
5 computer equipment 404, and wireless user communications device 406. For

example, the other user equipment devices may provide access to a stored copy of
a video or a streamed video. In such embodiments, user equipment devices may
operate inn a peer-to-pecr manner withowt communicating with a central server.
[6676] The cloud provides access to services, such as content storage, content

10 sharing, or social networking services, among other examples, as well as access to
any content described above, for user equipment devices. Services can be provided
in the cloud through cloud computing service providers, or through other providers
of online services. For example, the cloud-based services can include a content
storage service, a content sharing site, a social networking site, or other services

15 via which user-sourced content i3 distributed for viewing by others on connected
devices. These cloud-based services may allow a user equipment device to store
content to the cloud and to receive content from the cloud rather than storing
content locally and accessing locally-stored content.

[B677] A user may use various confent capture devices, such as camcorders,

20 digital cameras with video mode, audio recorders, mobile phones, and handheld
computing devices, to record content. The user can upload content to a content
storage service on the cloud either directly, for example, from user computer
cquipment 404 or wircless user communications device 406 having content capture

feature. Alternatively, the user can first transfer the content to a user equipment

>
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device, such as user compuier equipment 404, The user equipment device storing
the content uploads the content to the cloud using a data transmussion service on
communications network 414, In some embodiments, the user equipment device
ttself is a cloud resource, and other user equipment devices can access the content

directly from the user equipment device on which the user stored the content.

W
O

{6678} Cloud resources may be accessed by a user equipment device using, for
example, a web browser, a media gmidance application, a desktop application, a

mobile application, and/or any combination of access applications of the same.
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The user equipment device may be a cloud client that relies on cloud computing
for application delivery, or the user equipment device may have some functionality
without access to cloud resources. For example, some applications running on the
user equipment device may be cloud applications, 1.2, applications delivered as a
service over the Internet, while other applications may be stored and run on the
user equipment device. In some embodiments, a user device may receive content
from multiple cloud resources simultanecusly. For example, a user device can
stream audic from one cloud resource while downloading content from a second
cloud resource. Or a user device can download content from multiple cloud
resources for more efficient downloading. In some embodiments, user equipment
devices can use cloud resources for processing operations such as the processing
operations performed by processing circuitry described in relation to FIG. 3.
[B879] Asreferred to herein, “optinmization system” refers to a system as shown
in FIG. 3. The system comprises control circuttry 304, which meludes processing
circoitry 306 and storage circuitry 308. The optimization svstem also comprises a
user mput mnterface 310, The optimization system also mncludes control circuitry
304 configured to communicate through coromunications network 414,

[6088] As referred to herein, a “campaign manager” refers to a person,
organization, or apparatus that determines priorities for a campaign to distribute
wnformation to an audience. The mformation may include advertisements, data,
media assets, promotional opportunitics, or any other type of data. The campaign
manager may determine priorities such as the targeted audience, the means to be
used to reach the targeted audicnce, the budget to be spent in distributing the
information, the goals to be achieved while distnbuting the imformation, or any
other prioritics that may be associated with the campaign. The campaign manager
is also referred to as an “advertising campaign manager” and “user”.

[B081] As referred to herein, “audience” refers to people who receive the
wnformation distributed i a campaign. The audience may be split into smalier
groups based on geographical locations, ages, mcomes, or other demographic
classifiers of the people in the andience. “Audience” is also referred to as a

“household andience” although 1t 1s understood that andiences may also consume
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media outside of a house, such as on wircless user communications devices 406 or
at public places such as movie theatres.

[0882] As referred to herein, “resources” may inclade capital, labor, time, Gross
Rating Points (GRP), advertising instances or slots, and the hke. The optimuzation
gystern may recetve values for a maximum possible value of resources or a
preferred value of resources to be used during a campaign from a campaign
manager through user mput interface 310. In some embodiments, the value of
GRP may be directly proportional to a budget of a campaign manager.

[6683] As referred to herein, reach may be a measure of the portion of an
audience that receives imformation distributed during a campaign. Reach may be
measired as a percent of a total andience that receives the information. For
example, if 40% of the population of New York City receives imformation about
the weather in New York City on a particular day, the reach of the campaign to
distnbate weather mformation may be calculated to be 40%. In some
embodiments, only unique audience members may count in the reach
measurement. For example, if 10% of the population of New York City receives
mformation about a sports game score once, and 10% of the population of New
York City recetves information about the sports game score twice, the reach of the
information about the sports game score may be deternuined to be 20%.

[6884] Reach may be different from mmpressions. Impressions may refer to the
nuntber of times information 1s delivered to any audience members, not just unigue
audience numbers. Impressions may have a linear relationship to the amount of
resources used. Reach may have a non-linear relationship to the amount of
resources due to the laws of diminishing retwrns. In other words, the number of
times information is delivered to unigue viewers may increase more slowly as the
amount of resources used increases.

[B085] In some embodiments, reach may include mformation about the number
of times each unigue audience member received information distributed during the
campaign. For example. reach 3+ may represent the unigue audience members
whao received information on three occasions.

[6686] In some embodiments, reach may describe the unigue audience members

of a particular demographic group that received information. For example, reach
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may refor only to females between ages 18 and 49 who received information about
a clothing sale, not the number of people of all genders and ages who received
nformation about the clothing sale.

{6887} As referred to berein, “attributes™ of media assets refer to characteristics
or information associated with media asscts. In some embodiments, atinbutes of
media assets may be retrieved from media guidance data source 418, In some
embodiments, atinbutes of media assets may be retrieved by parsing signalg
received from media content source 416, In some embodiments, media assets may
mclude tags or metadata descubing their attributes. Attributes may include genre,
fitle, broadcast time, actors, directors, broadcast channel, parental control ratings,
reviews, or running length of media assets.

[6688] FIGS. 5 and 6 present a process through which the optimization systent
may process user input of a first valae of an amount of a resource n accordance
with some embodiments of the disclosure. In some embodiments, this process may
be encoded on to non-transitory storage mediom {¢.g., storage device 308) as a set
of mstructions to be decoded and executed by processing circuitry {€.g., processing
cirewmtry 306). Processing circuitry may in tum provide instructions to other sub-
circuits contamned within control circuitry 304, such as the tuming, video
generating, encoding, decoding, encrypting, decrypting, scaling, analog/digital
conversion circuitry, and the like.

[3688] The flowchart in F1G. 3 describes process S00, which may be
implemented on control circaitry {e.g., control cirauitry 304} to process the
recetved user input of the first value in accordance with some embodiments of the
disclosure. The optimization system may receive the user input through user input
interface 310

[B898] At step 502, the optimization system will begin by receiving a user input
of the first value. In some embodiments, this may be done either directly or
wndirectly in response to a user action or mput {¢.g., from signals received by
control circurtry 304 or user mput interface 310). For example, process 500 may
hegin directly 1o response to control circuitry 304 receiving signals from user input

mterface 310, or control circuitry 304 may prompt the user to confirm their input
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using a display {¢.g., by generating a prompt to be displayed on display 312) prior
to running the process.

{0891} At step 504, control circuitry 304 proceeds to retrieve a graphical
relationship associated with a first media asset from a database Hsting graphical
relationships indicating amounts of the resource used and corresponding unique
household viewers reached for a plurality of media assets. In some embodiments,
the optimization system may receive a user inpot identifying the first media asset
during which the user desires to reach unique household viewers. In some
embodiments, the optunization system may retricve the graphical relationship from
the database by comparing the first media asset with the plurality of media assets
in the database to identfy the graphical relationship associated with the first media
assct. In some cmbodiments, the graphical relationship may resemble a curve as
described 10 relation to FIGS, 9 and 10, In some embodiments, control circnitry
304 may receive a single data structure that represents the graphical relationship
indicating amounts of resources used and corresponding numbers of unigue
houschold viewers reached for the first media asset. In some embodiments, the
value may be stored as part of a larger data structure, and control circuitry 304 may
retrieve the value by executing appropriate accessor methods to retrieve the value
from the larger data structure. In some embodiments, the accessor methods may
nclude indexing the database using the first media asset or an identifier of the first
media asset.

10692]  In some embodiments, the optimization system determines a first rate at
which a number of unique bousehold viewers reached during the first media asset
changes for the first value. For example, the optimization sysiem may have
received a user input of a valoe of 100 dollars to be used to reach unique household
viewers during a television show “Dance Moms™. The optimization system may
determine that when 100 dollars are spent to reach unique houschold viewers
during the television show “Dance Moms”, cach additional dollar spent will result
in 10 new viewers. In some embodiments, the optinization system may determing
a rate of new viewers per ¢ach dollar {or other unit of resource) already spent.
[60%93] At step 506, control circuitry 304 proceeds to compare the value of the

first rate {e.g., 10 new viewers per additional dollar spent as described above) to a
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threshold rate. In some embodiments, the optimization system may retrieve a
threshold rate from a database listing threshold rates corresponding to different
attributes of media assets. The optinization system may determing an attribute of
the first media asset and identify the threshold rate associated with the attnbute.
For example, the optimization systcm may determine that the television show
“Dance Moms” belongs to the genre “Reality Television™ and retrieve a threshold
rate of 8 new viewers per additional dollars spent corresponding to the genre
“Reality Television™ from a database. In some embodiments, the threshold rate
may change from iteration to iteration basced on the current media asset. fn some
embodiments, control circuitry 304 may directly compare the threshold rate with
the first rate by accessing the values respectively from memory and performing a
value comparison. In some instances, control circuitry 304 may call a comparison
function {e.g., for object to object comparison) to compare the first rate and the
threshold rate. For example, the optimization system may compare a first rate of
10 new viewers per additional dollar spent to a threshold rate of 8 new viewers per
additional dollar spent.

[6094] At step 508, control circuitry 304 compares the values of the first rate and
the threshold rate to determine if the value of the first rate 18 greater than or equal
to the value of the threshold rate. If the condition is satisfied, the process may
proceed to step 510; if the condition is not satisfied, the process may proceed to
step 512 matead.

[3095] At step 510, control circuitry 304 will execute a subroutine to recommend
the first value to the user based on the condition at step 508 being satisfied. In
some embodiments, if the first value is equal to a user’s total budget, orif
nformation about a user’s total budget is not available, the first value mayv be
recommended to the user. For example, the optimization system may receive a
user nput of a first value of 300 GRPs to reach unique houschold viewers during
the television show “Dance Moms”. The optinuzation system may determine that
when 300 GRPs are used to reach vnigue houschold viewers duoring the television
show “Dance Moms,” cach additional GRYP results in 30 new viewers. The

optimization system may also determine that the rate of 30 new viewers per
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additional GRP is more than a threshold rate of 25 new viewers per additional
GRP, and hence recommend a value of 300 GRPs to the user.

[0896] In some embodiments, if a user’s total budget 1s greater than the first
value, the optimization systermn may recommend a value different from the first
value to the user. For example, the optinization system may receive a user input
of a first value of 300 GRPs to reach umque household viewers during the
television show “Dance Moms™, The optimization system may also receive user
input that the user’s total budget is 500 GRPs. The optimization system may
determine that when 300 GEPs are used to reach unique houschold viewers during
the television show “Dance Moms,” cach additional GRP results in 30 new
viewers. The optimization system may also determine that the rate of 30 new
viewers per additional GRP is more than a threshold rate of 25 new viewers per
additional GRP. The optimization system may determine that 350 GRPs could be
used to reach unigue houschold viewers daring “Dance Moms” without excecding
the threshold rate or the user’s total budget of 300 GRPs. Henee, the optimization
system may recommend a value of 350 GRPs to the user.

[66971 In some embodiments, the optimization system may recommend a value
to a user by displaving the value on display 312 or generating an audio clip of the
value to be cuiput through speakers 314, The optimization systenm may also send a
representation of the value to wser devices such as user television equipment 402,
user computer equipment 404, or wireless user communication device 406,

[3098] At step 516, control circuitry 304 will execute a subroutine to determine a
second rate on the conditions 1 508 not being satisfied. After the subroutine is
executed, the process may proceed to 518 where it 18 determined if the second rate
13 greater than or equal to the threshold rate, or if further iterations are needed.
(6899} In some embodiments, the optimization system may determine a second
rate for the first media asset by determining a second rate associated with a second
value. For example, the optimization system may receive a user input of a first
value of 300 GRPs to rcach unigue houschold viewers during the television show
“Dance Moms”. The optimization system may determine that when 300 GRPs are
used 1o reach unigue household viewers during the television show “Dance

Moms,” each additional GRP results in 30 new viewers. The optimization system
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may also determine that the rate of 30 new viewers per additional GRP is less than
a threshold rate of 50 new viewers per additional GRP. The optimization system
may arrive at step 516 and determine a second rate for “Dance Moms”. The
optimization system may determine that a second value of 200 GRPs corresponds
to a sccond rate of 50 new viewers per additional GRP.

[3106] In some embodiments, the optimization system may determine a second
rate for a second media asset. For example, the optimization system may
determine that a value of 300 GRPs corresponds to 30 new viewers per additional
GRP for the television show “Dance Moms™ but corresponds to 50 new viewers
per additional GRP for the television show “Dancing with the Stars”. In some
embodiments, the optimization system may determine rates for several media
assets for a given value, and choose the highest rate as the second rate.

[3101] At step 518, control circuitry 304 will check if the value of the second
rate is greater than or equal to the value of the threshold rate. If the second rate is
greater than or equal to the threshold rate, control circuitry 304 will proceed to step
520.

[6102] At step 520, control circuitry 304 will execute a subroutine to recommend
a second value corresponding to the second rate to the user. For example, the

optinuzation system may determine that when 300 GRPs are used to reach unigue

s

household viewers during the television show “Dance Moms,” each additional
GRP results in 30 new viewers, and when 200 GRPs are used to reach voigue
household viewers during the television show “Dance Moms”, each additional
GRP results in 30 new viewers. The optimization systema may compare both rates
1o a threshold value of 40 new viewers per additional GRP, and recommend a
value of 200 GRPs to the user. In some embodiments, if the scoond rate
corresponds to a second media asset, the optinuzation system may also recommend
the second media assct to the user.

[3103] It is contemplated that the descriptions of FIG. 5 may be used with any
other embodiment of this disclosure. In addition, the descriptions described in
relation to the process of FIG. 5 may be dong v alternative orders or in parallel to
further the purposes of this disclosure. For example, conditional statements and

logical evaluations, such as those at 308, may be performed in any order or in
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parallel or simultaneously to reduce lag or increase the speed of the system or
method. As a further example, in some embodiments several mstances of received
user input valaes may be evaluated in parallel, using multiple logical processor
threads, or the process may be enbanced by incorporating branch prediction.
Furthermore, it should be noted that the process of FIG. 5 may be implemented on
a combination of appropriately configured software and hardware, and that any of
the devices or equipment discussed n relation to FIGS. 3-4 could be used to
implement one or more portions of the process.

{0104} The pseudocode in FIG. 6 describes a process to process user input of a
first value of an amount of a resource in accordance with some embodiments of the
disclosure. It will be evident to one skilied i the art that the process described by
the pseudocode in FIG. 6 may be implemented in any number of programming
languages and a variety of different hardware, and that the stvle and format should
not be constraed as hmiting, but rather a general template of the steps and
procedures that would be counsistent with code used to implement some
embodiments of this disclosure.

[6105]  Atlhme 601, the optimization svstem may run a subroutine to imitialize
variables and prepare the optimization system, which begins on ling 605, For
cxample, in some embodiments control circuitry 304 may copy mstructions from
non-fransitory storage medium {e.g., storage device 308) mto RAM or into the
cache for processing circuitry 306 during the initialization stage. Additionally,
some embodiments the value of the threshold rate being used for comparison may
be retrieved, set. and stored at 601.

[6106]  In some embodiments, the mitialization subroutine may mclude receiving
user inputs about a resource type to be used during optimization {e.g., a currency,
GRPs, time, or labor value), a total budget value for the optimization, an intended
audience or demographic for the audience {e.g., an age bracket, income bracket,
gender, or Jocation), a metric to calculate unigue household viewers reached (e.g.,
reach 3+, reach 5+, media assets during which houschold viewers should be
reached {(e.z.. media assets on a specific channel, media assets broadcast during a
certain fime period, media assets having a certain attribute), a threshold rate to be

used during optinnzation, or raw data indicating amounts of a resource used and
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corrgsponding numbers of anigue houschold viewers reached. In some
embodiments, the optimization system may prompt the user tor the above inputs.
In some embodiments, the optimization system may require the user to provide
certain inputs before continuing to line 607.

[3107] At line 603, control circurtry 304 mayv receive a user input of a first value
corresponding to a first amount of a resource. For example, the optimization
system may recetve a user mput of a value “100,” which may indicate an amount
of 100 dollars. In some embodiments, the input may be received through user
input inderface 310,

[6108] At hne 607, control circurtry 304 will store the value of a first rate
determined using the first valoe into a temporary variable “A.” In some
embodiments, the value of the first rate will be stored as part of a larger data
structure or class, and the value of the first rate may be obtammed through
appropriate accessor methods. In some embodiments, the value of the first rate
may be converted from a string or other non-numeric data type into a numeric data
type by means of an appropriate hashing process. fn some embodiments, the first
rate may be encoded as a prinmitive data structure, and rather than using a
temporary variable, the first rate may be directly used m the companisons at lines
609 and 611.

[3108] At line 608, control circuitry 304 will store the value of a threshold rate
into a temporary variable “B.” Stmilar to the first rate, in some embodiments the
value of the threshold rate will be stored as part of a larger data structure or class,
and the value of the threshold rate may be obtained through accessor methods. In
some embodiments, the threshold rate may be converted from a string or other
non-numeric data type into a numeric data type by means of an appropriate hashing
process, or the threshold rate may be a primitive data structure, and may be directly
used in the comparisons at lines 609 and 611,

[31168] At hine 609, control circuitry 304 compares the value of A to the value of
B to sce if the value of A is greater than or equal o the value of B, In some
embodiments, control circuitry 304 mayv call another function to perform this

COMparison.
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0311} At line 610, control circuitry 304 will execute a subroutine 0 recommend
the first value to the user as described n relation to step 510 if the condition in line
609 13 satisfied. In some embodiments, this may be achieved by processing
circuitry 306 sending the appropriate signals to display 312 and speakers 314.
[G112] Athne 611, control circurtry 304 will compare the value of A and B io
determine it A is less than B, In some embodiments, this comparison will only be
done if A is not essentially equivalent to B and the comparison in line 609
cvaluates to FALSE.

16113]  Atline 612, control circuitry 304 will execute a subroutine to determine a
second rate using as described m step 316 if the condition in line 611 is satisfied.
[0114] At line 613, control circuitry 304 will store the value of a second rate
determined using a new value of amount of resources into a temporary variable
[B115]  Atlhine 614, control circuitry 304 may iterate through the various values
of C, as described in relation to steps 516 and 518, As long as C is not greater than
or equal to B, the loop will continue executing and more values of C are available.
If only a single value of C 1s available, the loop will only execuie once. This loop
may be mnplemented in multiple fashions depending on the choice of hardware and
software language used to implement the process of FIG. 6; for cxample, this may
be implemented as part of a “for” or “while” loop.

[3116]  Atline 615, control circuitry 304 will execute a subroutine determing a
new value of a second rate determuined using a new value of amount of resources,
and store the new value of the second rate into the temporary variable “C.”

16117} Athmme 616, control circuitry 304 may recommend a second value to the
user as described in step 520, The second value may correspond to the second rate
determined in lings 613 to 615,

[G118] At hne 618, control circuttry 304 mav run a termination subroutine after
the process has performed its function. For example, in some embodiments control
circuitry 304 may destruct variables, perform garbage collection, free memory or
clear the cache of processing circuitry 306,

[6319] Tt will be evident to one skilled in the art that the process described by the

pseudocode i FIG. 6 may be implemented in any number of programming
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languages and a vanety of different hardware, and the particular choice and
location of primitive functions, logical evaluations, and function evaluations are
not intended to be limiting. It will also be evident that the code may be refactored
or rewritten to manipulate the order of the various logical evaluations, perform
several tterations in paraliel rather than in a single iterative loop, or to otherwise
manipulate and optimize run-time and performance metrics without fundamentally
changing the inputs or final outputs. For example, in some embodiments break
conditions may be placed after fines 610 and 612 to speed operation, or the
conditional statements may be replaced with a case-switch. In some embodiments,
rather than iterating over all instances of C at Iine 614, in some embodiments the
code may be rewritten so control circuitry 304 15 instructed to evaluate multiple
instances of C simultancously on a plurality of processors or processor threads,
lowering the number of iterations needed and potentially speeding up computation
time.

10120] FIGS. 7 and 8 present a process for control circuitry {¢.g., control
circuitry 304} to reconumend a second value to the user using a database containing
graphical relationships indicating amounts of resources used and correspondmg
nwmbers of unique household viewers reached i accordance with some
embodiments of the disclosure. The graphical relationships stored in the database
may be similar to those shown 1n FIGS 9 and 10, Similar to the processes
described by FIGS. 5 and 6, i some embodiments this process may be encoded on
to non-transitory storage medivim {¢.g., storage device 308) as a set of instructions
to be decoded and executed by processing circuitry {¢.g., processing circuitry 306).
Processing circuitry may in turn provide nstructions fo other sub-circuits
contained within control cirenitry 304, such as the tuning, video gencrating,
encoding, decoding, encrypting, decrypting, scaling, analog/digital conversion
circuitry, and the like.

[3121] The flowchart in FIG. 7 describes a process for control circuitry {e.g.,
control circuitry 304} to search a database and recommend a second value to the
user i accordance with some embodiments ot the disclosure.

16122] Atstep 702, the process to search a database and recommend a second

value to the user will begin based on recetving a user input of a first value
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corrgsponding to a first amount of a resource to be used to reach unique houschold
viewers during a first media asset. In some embodiments, this may be done either
directly or mdirectly in response to a user action or input {¢.g., from signals
received by control circuitry 304 or user input interface 310 )

3123} At step 704, control circuitry 304 proceeds to retrieve the graphical
relationship from a database listing relationships between amounts of the resource
used and unigue houschold viewers reached for a plurality of media assets. In
some cmbodiments, the optimization system may index the database using an
identificr of the first media asset to find a corresponding graphical relationship. In
some embodiments, the optinmization system may determine that a graphical
relationship corresponding to the first media asset is unavailable, and instead
wdentify an attribute of the first media asset and retricve a graphical relationship of
a second media asset with the same attribute. In some embodiments, the graphical
relationship may comprise a plurality of numerical values grouped i pairs. In
some embodiments, the graphical relationship may comprise a graph as shown in
FIGS. 9 and 10. In some embodiments, control circuitry 304 may retricve a single
prinutive data structure that represents the graphical relationship. In some
embodiments, control circuitry 304 may retrieve the value from a larger class or
data structure.

[3124] Control circuitry 304 may search the database tables for eniries matching
the first media asset. In some embodiments, this may be done by comparing an
identifier, for example, a string or integer representing the first media asset, which
matches the types of identifiers used 1nside the database. In some embodiments,
control circuitry 304 mayv submit a general query to the database for table entries
matching the first media asset, and control circuttry 304 may receive a list of
indices or a data structure containing a portion of the database contents. In some
cmbodiments, the database may implement a junction table that m turn cross-
references entries from other databases. In this case, control circuitry 304 may
retrieve indices from a first database that in tum can be used to retrieve
mformation from a second database. Although we may describe control circuitry
304 mieracting with a single database for purposes of clanty, it 1s understood that

the process of FIG. 7 may be implemented using maltiple independent or cross-
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referenced databases. o some embodiments, some of the multiple databases may
be remote databases accessed using communications network 414,
[0125] Atstep 710, control circuitry 304 may determine if a value can be
recomimended to the user using the graphical relationship. In some embodiments,
5 a value may be recommended to the user if the first rate corresponding to the user
wnput first value is greater than or equal to the threshold rate. For example, the
optimization system may receive a relationship indicating that the first rate
corrgsponding to a user input value of 56 GRPs is 10 new viewers per additional
GRP spent. The optimization systern may determine the first rate is greater than a
10 threshold rate of 8 new viewers per additional GRP spent. The optimization
system may recommend the first value of 30 GRPs to the user.
[6126] In some embodiments, a value may be recommended to the user ifa
second value can be recommended usimg the same graphical relationship. For
example, the optimization system may receive a relationship indicating that the
15 first ratc corresponding o a user input value of 36 GRPs is 10 new viewers per
additional GRP spent. The optimization svsten may determine the first rate is Jess
than a threshold rate of 12 new viewers per additional GRP spent. The
optimization svstem may then determine that a second valug of 40 GRPs
corresponds to a second rate of 14 new viewers per additional GRP using the same
20 graphical relationship. The optimization system may determine the second rate 1s
greater than the threshold rate, and hence may recommend the second value of 40
GRPs to the user. H control circuitry 304 identifics that a value can be
recommended to the user using the graphical relationship, the process proceeds to

step 712, otherwise the process proceeds to step 714,

>
(81

16127} Atstep 712, control circuitry 304 will execute a subroutine to recommend
the first value to the user. The optimization system may do this as described in
relation to step 510,

[3128] At siep 714, control circwiry 304 may determine if there are database

cntries similar to the first media asset. For example, in some embodiments, if the

W
O

first media assct 1s as associated with multiple attributes, control circuitry 304 may
pertorm additional database querics for media assets with similar attributes. In

some embodiments, control circuitry 304 may also determine if the original query
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incloded a commonly misspelled word, and will submit a query with the correct
spetling mstead. In another example, the first media assct may correspond to an
miteger identifier; control circuitry 304 may perform additional queries for other
integer identifiers for other media assets within a certain range. In some
embodiments, control circuitry 304 may retrieve database entries similar to the first
media asset without requiring further gueries. In some embodiments, the
optimization system may ask a user to select a second media asset. H control
circuitry 304 identifics that there is a second media asset simuilar to the first media
assct, the optimization retrieves a second graphical relationship for second media
assct as described i relation to step 704,

161298} The optimitzation system then determines if a value of resoarces in the
sccond graphical representation can be recommended to the user, as described in
relation to step 710, For example, the optimization svstem may determune no rate

33

determined using a graphical representation for a television show “Dance Moms”
is greater than or equal o a threshold value. The optimization svstem may then
retricve a graphical representation for a related television show “Dancing with the
Stars” and determine that a rate trom this graphical representation is greater than
the threshold rate. The optinmization system may hence determine a value
corresponding to the rate determined for the television show “Dancing with the
Stars” can be recommended to the user. If a value from the second graphical
representation can be used, the process proceeds to step 716; otherwise the process
may end without being able to make a recommendation.

16130] At step 716, control circuitry 304 will execute a subroutine to recommmend
the value from step 714 to the user. The control circuitry may do this in a manner
similar to step 520, Afterwards, the process may proceed to step 720,

{6131} Atstep 720, control circuitry 304 will determine if the sam of all
reconumended values thus far is less than the first value recetved from the user to
determine it further terations are needed. If the sum of all recommended valucs 15
fess than the first value received from the user, the optinization system may
determine further values can be recommended to the user without exeeeding the
user’s desired value for reaching unique houschold viewers. The optimization

systern may then perform a further iteration of the process by recommending a
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value associated with a second media asset. The second media asset may have
similar attributes to the first media asset. If further iterations are needed the
process will loop back to step 704 where control circuitry 304 will retrieve a
graphical relationship associated with a second media asset. I no forther iterations
arc needed the process will end.

[B132] It is contemplated that the descriptions of FIG. 7 may be used with any
other embodiment of this disclosure. In addition, the descriptions described in
relation to the process of FIG. 7 may be done in alternative orders or in parallel to
further the purposes of this disclosure. For example, control circuitry 304 may
submit multiple quenes to the database in parallel, or it may submit multiple
queries to a plurality of similar databases in order to redace lag and speed the
execution of the process. In some embodiments, step 710 and step 714 may be
performed 1n parallel by control circuitry 304, Furthermore, 1t should be noted that
the process of FIG. 7 may be implemented on a combination of appropriately
configured software and hardware, and that any of the devices or equipment
discussed i relation to FIGS. 3-4 could be used to implement one or more portions
of the process.

[0133] The pseudocods in FIG. 8 describes a process to determine a second value
using a graphical relationship in accordance with some embodiments of the
disclosure. It will be evident to one skilled in the art that the process described by
the pscudocode in FIG. € may be implemented in any number of programming
languages and a variety of different hardware, and that the style and format should
not be construed as limiting, but rather a general template of the steps and
procedures that would be consistent with code used to implement some
embodiments of this diaclosure.

G134} Athinc 801, the process may run a subroutine to initialize variables as
described in relation to hine 601, The initialization routine may also include
receiving a user input of a value as described in line 605,

16135] At line 805, control circuitry 304 may receive instances of identifiers of
media assets. In some cmbodiments, the media assets may be identified based on
user mput. For example, the optimization system may receive user input that

aniqoe houschold viewers shoold be reached during a television show “Dance
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Moms” or during shows in the geare “Reality Television”. The optimization
system may then deternine identifiers for shows corresponding to the user mput.
The identifiers may be alpha-nomeric strings or integer values wherein each value
is unique to a media asset or a group of media assets. In some embodiments, the
optimization system may receive a user input of a single media asset, and
determine identifiers for related media assets. For example, the optimization
system may recetve user mput that unique houschold viewers should be reached
dusing a television show “Dance Morms”. The optimization system may determine
that “Dancing with the Stars” is a similar tclevision show as they both share the
attribute of belonging in the genre “Reality Television” and hence include
wdentifiers of both shows in the set of media assets determined in line 305,

[3136] At line 806, control circuriry 304 may iterate through the various media
assets; 1f only a single instance 1s available, the loop will only execute once. This
loop may be mmplemented in multiple fashions depending on the choice of
hardware and software language vsed to iaplement the process of FIG. 8; for
exaraple, this may be implemented as part of a “for” or “while” loop, n some
programming languages. In some embodiments, it may be convenient to store the
mstances of the wentifiers of the media assets 1n a single class or encapsulated data
structure that will perform the loop as part of an intemal method.

13137} At hine 807, control circuitry 304 mav query a database for a graphical
relationship corresponding to the current media asset. Depending on how the
database 1s implemented and how the graphical relationships are stored, an
mtermitient step may be required to convert a graphical relationship from a form
consistent with the database to a form consistent with the optimization system. In
some embodiments, the media asset identificr may be encoded into a string or an
integer using an appropriate hashing process prior to being transmitted to the
databasc by control circuitry 304 as part of a querv. In some embodiments, the
media asset identifier may be encoded as a primitive data structure, and control
circuitry 304 may submit media asset identifier as a query to the database directly.
After querving the database, control cirenitry 304 may receive a graphical

relationship matching the media asset wdentifier. In some embodiments, control
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circoitry 304 may receive these entries in the form of a data-structure, a set of
mdices of the database, or a set of indices of another cross-referenced database.
[0138] At line 809, control circuitry 304 may determine the value of a second
rate using the graphical relationship. This may be done as descnbed in relation to
step 516, Afier deterining a second rate, the process will proceed to line 811,
[313%] Athne 811, control circuitry 304 mav determine if there the second rate 1s
Iess than the threshold rate. In some embodiments, the scoond rate and the
threshold rate may be stored in different data structures. Control circuitry 304 may
call a function to perform a fuzzy comparison by comparing specific ficlds of the
class or by performing approximate string matching on the second rate and the
threshold rate. In some embodiments, the optimization system may call another
function to deternuine if the second rate is less than the threshold rate by comparing
their integer or real number values. Ifthe condition in line 811 1s true, then the
process proceeds to line 812.

[6140] At line 812, control circurtry 304 will execute a subroutine o repeat the
loop of line 806 using a different media asset, as an appropriate value could not be
found using the current media asset.

{0141} At line 813, control circutry 304 will determine that the condition n hing
811 was not met, and hence the process will proceed to line 814,

[3142] At hine 814, control circuitry 304 will execute a subroutine to recommend
the second value to the user as described in relation to step 5320, Afterwards, the
process may proceed to line §14.

16143} At line 815, control circuitry 304 will perforn a comparison to determine
if the sum of all recommended values thus far in tterations of the loop in hine 806
exceed a user input first value. If the sum of all recommended values does not
exceed the first value, further values can be recommended to the user as a user-
determined maximum has not vot been exceeded. This may correspond to step
720. f the condition in hine 815 is true, the process may proceed to file 816,
Otherwise, the process may proceed to hing 818,

16144} At line 816, control circuitry 304 may execute a subroutine to repeat the
loop using a different media asset as described in line 812, I all media assets in

the media assets determiined in line 805 have been tterated through by the loop in
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fine 806, the process may exit the loop. Afterwards, the process may proceed to
the termination subroutine at line 817.

[0145] At line 817, control circuitry 304 may execute a termination subrouting
after the process has performed its function of recommending a second value, and
reconumending additional values 1f the sum of the recommended values is less than
a user input first valne. For example, m some embodiments control circuitry 304
mayv destruct vanables, perform garbage collgction, free memory or clear the cache
of processing circuitry 306.

[0146] It will be evident to one skilled in the art that the process described by the
pseudocode n FIG. § may be implemented in any number of programming
languages and a variety of different hardware, and the particilar choice and
location of primitive functions, logical evaluations, and function evaluations are
not intended to be limiting. It will also be evident that the code may be refactored
or rewriticn to manipulate the order of the various logical evaluations, perform
several terations in parallel rather than in a single iterative loop, or to otherwise
manipulate and optimize run-time and performance metrics without fundamentally
changmg the inputs or final outputs. It is also understood that although we may
describe control circuitry 304 interacting with a single database, this s only a
single cmbodiment described for iHustrative purposes, and the process of FIG 8.
may be implemented using multiple mdependent or cross-referenced databases.
For example, a database stored locally (2.g., on storage 308) may index or cross-
reference a database stored remuotely {e.g., media guidance data source 4183, which
may be accessible through any number of communication channels {e.g.,
comimunications network 414}, In some embodiments, this may allow control
ciravitry 304 to utilize a lock-up table or database front-end efficiently stored on a
small local drive to access a larger database stored on a remote server on demand.
3147} FIG. 9 is an ilhustrative graphical relationship (graph) 900 indicating
amounts of a resource used and corresponding numbers of unigue houschold
viewers reached that may be retrieved from a database by the optimization svstem
using control circuitry 304, in accordance with some embodiments of the
disclosure. Amounts of the resource used are shown on the x-axis. Reach values

corresponding 1o a proportion of unique members of a target andience reached are
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shown on the y-axis. Although the rescurce is measured in terms of GRP in graph
900, any other resource measurement may be used. In some embodiments, graph
800 may correspond to “Program X7, which may be any media asset as descnibed
above. In some embodiments, graph 900 may be displaved to the user on display
[3148] In some embodiments, the optimization system may create graph 900
using user input data. For example, the optimization system may receive user data
indicating resource values used in past campaigns and corresponding mumbers of
unique viewers reached, and use that to construct graph 900, The optinuzation
10 system may then store graph 900 in the database by associating it with “Program
X7, In some embodiments, a user, such as a campaign manager, may be able to
modify graph 900 using user input interface 310, In some embodiments, rcach
curve 916 may be modeled using mathematical approximations and heuristics for
the flow of information to different audience members. In some embodiments,
15 reach curve 916 may already be predetermined and stored to be retrieved from
storage circuitry 308 when needed.
[6149] The optimization system may receive data from media guidance data
sovree 418 such as the mumber of viewers who access a certain media asset. The
optimization systcm may process the received data to generate reach curve 916,
20 Reach curve 916 may describe the reach associated with campaigns associated
with different values of GRP. For example, a campaign with a low value of GRP
may be able to reach fewer unique audience members, and hence have a lower
reach. In another example, a campaign with a high value of GRP may reach

several unigue audience members, and hence have a hugher reach. In another

>
(81

example, a campaign with very high GRP may have a similar reach as a campaign
with a lower value of GRP because the campaign with a very high value of GRP
may reach the same audience members multiple tunes and hence not reach many
more unigue audience members than the campaign with the lower value of GRP.

10350] Reach curve 916 may describe the best possible reach that can be

W
O

achieved for any given value of GRP. Campaign managers may desire to ensure

their campaign has a reach value on reach curve 916 tor their given value of GRP.
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{3151} Point 910 may be a point in graph 900 mdicating the average or initial
performance of a campaign without the optimization system. For example, point
810 may indicate the performance of a campaign set up by a campaign manager
using traditional methods. Point 910 indicates that the reach has not bee
maximized for the value of GRP since pownt 910 is not lving on reach curve 916,
[3152] The optimization svstem may compare reach curve 916 and point 910 to
determine that a higher reach value can be achieved. The optimization system may
use control circutiry 304 to gencrate point 912, Point 912 has the same value of
GRP as point 910, but the reach has been mereased from level 904 to level 902.
Hence, a campaign can reach a higher proportion of the audience for the same
value of GRP. The optimization system may achieve this increase in reach without
a change 1n value of GRP bv more efficicutly allocating the GRP.

[3153] The optimization system may also determine that a reach value can be
maintained with a lower value of GRP. For example, the optimization system may
compare point 912 with reach curve 916 using control circuitry 9i4. The
optimization svstem may determine that reach fevel 904 can stay constant as the
value of GRP is decreased from level 908 to level 906. This may be because
mereasing GRP eventually results in diminishing returns, so that fewer and fower
unique audience mentbers are reached for cach consecutive increase in the value of
GRP. Hence, the reach of a campaign may stay substantially unchanged for some
ranges of the value of GRP. Lowering the value of GRP may lead to savings in
resources such as cost, time, and offort for a campaign manager. In some
embodiments, the resources saved can be used to create a different campaign fora
different media asset.

[0154] In some embodiments, the optimization system may decide to reduce the
value of GRP even if doing so results in a shight decrease in reach. The
optimization system may determine that dong so will result in the best possible
use of GRP. For example, the optimization system may compare point 912 with
point 914 to determine that point 914 has a slightly lower reach than point 912;
however, point 914 has a significantly lower value of GRY than point 912, The
optimization system may determine the reduction m GRP 1s significant enoungh to

outweigh the effect of the reduction in reach.
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13155] In some embodiments, the optimization system may take into account
campaign manager preferences when determining if a decrease in value of GRP 15
significant enough to outweigh the effect of decrease in reach. For example, a
campaign manager may mput preferences mto the optimization sysiem that a
decrease in reach of up to 5% is acceptable if 1t results in a decrease 1 value of
GRP of more than 15%. In another example, a campaign manager may input
preferences into the optimization system describing the minimum or maximam
desired reach. such as “at least 30% of avatlable reach” or “at most 95% of
available reach”™. The optimization system may take these preferences into account
when determuining point 914, In some embodiments, the optimization system may
determine a maximum reach per allocated GRP to determine if a decrease in value
of GRY 15 significant enough to outweigh the effect of decrease 1o reach. In some
embodiments, the optimization system may determing if a decrease 1n value of
GRP 15 significant by comparing a rate associated with a GRP value at point 912 to
a threshold rate, as described in relation to FIG. 10,

16156] FIG. 10 1s an illustrative graphical relationsbip (graph) 1000 indicating
amounts of a resource used and corresponding numbers of unigue houschold
viewers along with rates associated with different resource values, in accordance
with some embodiments of the disclosure. Reach curve 1016 is similar to reach
curve 916, The x-axis and y-axis of graph 1000 are sumilar to the x-axis and y-axis
of graph 900.

10157} Poiot 1012 may be a point on reach curve 1016 corresponding to a value
of GRPs received from the user by the optimization systern. The optimization
system may determne rate 1002 associated with point 1012 by calculating a slope
of reach curve 1016 at point 1012, The optimization system may calculate rate
1002 by determining the number of viewers to be gained for each additional unit of
GRP, or by calculating the number of viewers gained for cach unit of GRP spent so
far. The optinuzation system may use reach values instead of a mumber of unigue
viewers when calculating rate 1002,

[6158] In some embodiments, the slope may be calculated by taking a denivative
of reach curve 1016 at pomnt 1012, The derivative may be calculated by using the

following eguation:
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Wherem:

% 1s the denvative of reach curve 1016; and
X¢ 1S a resource value at point 1012,
[3158] In some embodiments, the slope may be estimated for a point using its x-

5 axis and y-axis values. For example, the slope for point 1012 may be estimated by

dividing its y~-axis value {i.e., its audicnce reach) by its x-axis value (i.e., its
resource value).
[0168] Rate 1004 may be a threshold rate. The optimization system may retrieve
a threshold rate based on an attribote of “Program X7 from a database containing

10 threshold rates associated with different atinibutes. In some embodiments, the
optimization system may receive user input indicating the threshold rate. In some
embodiments, the optimization system may determine a threshold rate based on
user criteria about determining if a decrease in value of GRP 15 significant enough
to outweigh the effect of decrease 1n reach as described above. In some

15 embodiments, the optimization system may identify a “knee point” of reach curve
1016 to identify the threshold rate.
3161} The optimization system may compare rates 1002 and 1004 to determine
that rate 1002 does not equal or exceed rate 1004, The optimization system may
recommend a second value of GRPs to the user different from the value of GRPs

Z0 associated with point 1012 i response to this deiermination. The second value of
GRPs may be associated with a rate that equals or exceeds the threshold rate. For
example, the optimization system may recommend a value of GRPs associated
with point 1014 to the user. In some embodiments, the optimization system may

recommend a second value associated with a different media asset to the user.

e}
(€]

[B362] FIG. 11 shows an illustrative flowchart of process 1100 for
recommending amounts of resources for use in reaching viewers during a media
asset, in accordance with some embodiments of this invention. It should be noted
that process 1100 or any step thercof could be performed on, or provided by, the

optimization system on anv of the devices shown in FIGS. 3-4. For example,

(@3]
(e

process 1100 may be execuoted by processing circuitry 304 (FI(G .3} as mstructed by
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processing circuitry implemented on user equipment 402, 404, and/or 406 (FIG. 4}
in order to provide information to a user. In addition, one or more steps of process
1100 may be meorporated into or combined with one or more steps of any other
process or embodiment.

3163} Atstep 1102, the optimization system may receive a user input of a first
value, wherein the first value corresponds to a first amount of a resource a user
desires to use to reach unigue hoosehold viewers during a first media assct. The
user may input a value of any type of rescurce using user input inderface 310, The
user may measure a number of unique houschold viewers reached using a reach
value as described above. The user may be a campaign manager. Although some
examples below refer to advertisements, any other type of mformation may be
distributed to an audience during a campaign without departing from the scope of
this disclosure.

[3164] In some embodiments, the optinnization system may receive additional
information from the user. Each user input may be associated with a unigue user
identificr. The optimization system may store the user inputs in a database using
storage circuiiry 308, and later retrieve it by cross-referencing the user’s unigue
wdentifier with the listings of user criteria in the database.

[3165] In some embodiments, other user inputs may include the user’s preference
for any specific demographics the advertisements should target. For example, the
optimization system may receive, through user mput mterface 310, mdications that
the advertisements should target only certain audience members in a certain age
range or income bracket,

[6166] In some embodiments, other user inputs may mclude a listing of media
asscts that the user wishes to target. The first media asset may be included in the
listing of media assets. For example, the optimization system may fecgive a user
indication that the advertisements should be placed in certain magazines, or be
displayed through display 312 dunng certain television programs. In some
embodiments, the optimization system may receive a prionty associated with each
media asset in the listing of media assets, wherein in the priority associated with
cach media asset may be a qualitative label of “High”, “Medium™, or “Low™, or a

quantitative label of a number indicating a ranking. The optimization system may
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use the priorities to identify a next highest priority media asset in the listing if a
resource value cannot be recommended for the first media asset.

0167} In some embodiments, other user inputs may mclude any special
constraints the user wishes to adhere to. For example. the optimization system
may receive a user indication that advertisements should only be displayed three
times an hour during television programs, or they should always be spaced apart by
10 pages in a magazine.

10168] In some embodiments, the first value may indicate a maximum value of
GRP, or a preferred value of GRP. For example, the optimization svstem may
reccive a user indication that the value of GRP value should be under a certain
binnit, or close to a certain value. The user input may include a maxamum or
preferred value for any other type of resource as well. For example, the first value
may mdicate that the campaign should have a budget of less than $100, oruse a
value of GRP of at least 15. In some embodiments, the resource may be an
available number of advertising instances appearing in the first media asset. For
cxaraple, the resource may be 12 advertising slots available i a television show
“Dance Moms”.

[0169] In some embodiments, other user nputs may mchide a maximum or
minimum reach goal. For example, the optimization sysiem may 1oceive a user
wndication that the reach of the allocated advertisements should be above 40% or
leas than 90%.

10376] Process 1100 then proceeds to step 1104, when the optimization system
deternines a first rate at which a number of unique houschold viewers reached
during the first media asset changes for the first value. In some embodiments, the
optimization system may determine the first rate using graph 900 as described in
relation to FIGS. 9 and 10, The optinuization system may compare the first media
assct with a database listing relationships between amounts of the resource used
and unique houschold viewers reached for a plurality of media asscts. The
optimization system may then retrieve a graphical relationship associated with the
first media asset. For example, the optimization system may receive a user input
identifying a television show “Dance Moms™. The optimization system may

compare an identifier of the television show “Dance Moms”™ {o the database listing

N
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graphical relationships for several television shows to identify the graphical
relationship associated with “Dance Moms”. This graphical relationship may be
retrieved using storage circuitry 308.

6171} In some embodiments, the optimization system may retrieve a graphical
relationship by comparing an atiribute of the first media asset to the database if a
graphical relationship corresponding to the fivst media asset cannot be identified.
For example, the optimization system may receive a user input identifving a
clevision show “Dance Moms™ and determine that no graphical relationship
corresponding to “Dance Moms” exists in the database. The optimization system
may determine that “Dance Moms™ has an attribute of “Reality Television” using
media guidance data source 418, and compare this attribute to the database. The
optinization system may retrieve either a generic graphical relationship associated
with the attribute, or a graphical relationship of a second media asset with the same
attribute. In some embodiments, the attribute may inclade a genre, a title, ora
broadcast time. Aftributes may also include actors, directors, producers, parental
control ratings, and any such data available from media guidance data source 418.
[6172] In some embodiments, the optimization system may receive user mput
about amounts of resources used and corresponding unigue houschold viewers
reached. The optimization system may use this information to generate a graph
S00 or 1600, and then store this graph associated with the first media assetin a
database of graphical relationships associated with different media assets using
storage circuiiry 308.

16173}  Process 1100 may proceed to step 1106, when the optimization system
compares the first rate to a threshold rate, wherein the threshold rate corresponds to
an acceptable minimum rate at which the number of unigue household viewers
reached during the first media asset may change. In some embodiments, the
optimization system may calculate the threshold rate. For example, the
optimization system may calculate a threshold rate associated with a “knee point”
of a graph for the first media asset. In some embodiments, the optimization system
may receive a user input of a threshold rate. In some emboduments, the threshold
rate may take into account any user preferences and inputs received in step 1102,

For example, the optimization system may receive a user input to only target a



WO 2016/205315 PCT/US2016/037551

demographic in the age range of 18-49, and determine a threshold rate using a
graph created using only that demographic as the audience.
[0174] In some embodiments, the optimization system may select the threshold
rate by determining an attribute of the first media asset and comparing the attribute
5 of the first media asset with a database listing threshold rates corresponding to the
plurality of attributes to identifv the threshold rate. For example, the optimization
system may determine that an attribute of the television show “Project Runway™ is
“Fashion”. The optimization system may compare this attribute with a database to
identify a threshold rate associated with the atiribute “Fashion”.

10 [6375] Process 1100 proceeds to step 1108, when the optimization system
determines whether the first rate equals or exceeds the threshold rate based on
comparing the first rate to the threshold rate as described in relation to step 1106,
For example, the optimization svstem may determine that a user input value of 300
GRPs corresponds to a fivst rate of 10 new viewers per additional GRP fora

15 clevigion show “Dance Moms™. The optinuzation systen: may compare this first
rate to a threshold rate of 8 new viewers per additional GRP to determine that the
first rate exceeds the threshold rate.

[0176] In some embodiments, the optimization system recommends the first
value to the user if the first rate equals or exceeds the throshold rate. The

20 optimization system may recommend a value to the user by storng it for future
access by the user using storage circuitry 308, or by presenting it to the user using
display 312 or speakers 314, In some embodiments, the optimization system may
determine a third value that equals or exceeds the threshold rate, and results m a

campaign with either a hagher reach or lower resource value than the first value,

>
(81

The optimization system may recommend this third value to the user.

{6177} Process 100 proceeds to step 1110, when the optimization system, in

response to determining that the first rate docs not equal or execed the threshold
rate, recommends a second value to the user. In some embodiments, the second

value corresponds to a second amount of the resource the user desires to use to

W
O

reach unigque houschold viewers during a second media asset. The optimization

system may dentifv a second media asset by searching a database for media assets
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with similar attributes to the first media asset, or by proceeding to a next media
asset in a listing of user input media assets.

[0178] In some embodiments, the optimization system recommends the second
value to the user by determining that a second rate associated with the second
value equals or exceeds the threshold rate. For example, the optimization system
may determune that a user input value of 300 GRPs corresponds to a first rate of 10
new viewers per additional GRP for a television show “Dance Moms™. The
optimization system may compare this first rate to a threshold rate of 12 new
viewers per additional GRP to determine that the first rate does not cqual or exceed
the threshold rate. The optimuzation system may identify that the user provided a
media asset listing in which a television show “Dancing with the Stars” has the
highest associated priority. The optimization system may deternune that a second
rate of 14 new viewers per additional GRPs 1s associated with “Dancing with the
Stars™ for a valug of 300 GRPs. The optimization svstem may determine that the
second rate exceeds the threshold rate, and hence recommend the second value of
300 GRPs to the user. The optimization systern may also recommend the second
media asset {i.e., “Dancing with the Stars”} to the user.

[0179] In some embodiments, the optimization system may recommend the
second value to the user if the second value results in a more cfficient campaign.
For example, the optimization system may determine 1f the second amount is less
than the first amount and if the second rate 1s greater than the first rate, and only
recommend the second value if one or both of these conditions are true. The
optimization system may also determine if the number of unique houschold
viewers reached using the second value are greater than the number unique of
aniqae houschold viewers reaching using the first valae, and only recommend the
second value if this condition is true.

[3180] In some embodiments, the optimization system may compare the second
rate associated with the second media asset to the first rate associated with the first
media asset. The optimization systerm may recommend the value and media asset
associated with the rate that is determined to be greater. If both rates are equal, the
value and media asset associated with either rate can be recommended. In some

embodiments, the optimization system may determine if the recommended second
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value is less than the user input first value. If so, the optimization system may
deternune the difference between the two values, and recommend a third rate and
third media asset associated with the third value. The third rate and media asset
may be determined in the same manner as described in relation to the second rate
and media asset.

[3181] FIG. 12 shows an exemplary flowchart describing process 1200 for
allocating resources between multiple media assets, m accordance with some
embodiments of the disclosure. It should be noted that process 1200 or any step
thereof could be performed on, or provided by, the optimization system on anv of
the devices shown in FIGS. 3-4. For example, process 1200 may be executed by
processing circuitry 304 (FIG3) ag instructed by processing circuitry implemented
on uscr equipment 402, 404, and/or 406 (FI1G. 4) 1n order to provide information to
a user. In addition, one or more steps of process 1200 may be incorporated into or
combined with one or more steps of any other process or embodiment.

13182} <Conventional systems may rely on user input defining an allocation of
resources among media assets. Conventional svstems may also try to obtain a
maximum auvdience reach for a single media asset, to the detriment of reach values
achieved for other media assets. Conventional systems may also consider
resources used and audience reach achieved for cach media asset individually. In
contrast, the present optimization system may recommend an allocation of
resources between multiple media assets to the user. The optimization system may
also consider resources used and audience reach achieved for all media assets
taken together, and optumizes for the combined reach of all media assets. This
allows the present optimization system to more efficiently allocate resources for all
media assets considered together, even if the resource allocation results in lower
audience reaches than could otherwise be achieved for single media assets.

[G183] At step 1202, the optimization system may receive from a user a phurality
of critena for allocating advertisements. The eriteria may be recetved as descrnibed
in relation to step 1102,

[0184] Process 1200 proceeds to step 604, when the optimization systom may
determine a plurality of reach curves based on the plurality of eritenia. Each reach

curve may be assoctated with a different media asset. For example, the
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optimization sysicm may receive a criterion that the user wishes to allocate
advertisements between the television shows “Dance Moms” and “Dancing with
the Stars”. The optimization svstem may generate a graph as described in relation
to FIGS. 9 and 10 for each of the television shows. The graphs for each show may
be based on empirical data about viewership for cach show retricved by the
optimization sysiem from media guidance data source 418,

[3185] The optimization system may retrieve look-up tables from storage
circoitry 308. The optimization system may cross-reference the cniteria provided
1 step 1202 to the data in the look-up tables. In some cmbodiments, each criterion
may be associated with its own look-up table. For example, the optinuzation
system may recetve user crifenia that the user wants to allocate advertisements
between the television shows “Dance Moms™ and “Dancing with the Stars™. The
optimization system may retrieve a look-up table containing viewership data for
different televiston shows and cross-reference the lookup table with the user-
selected shows to identfy the viewership data for “Dance Moms™ and “Dancing
with the Stars”. The optimization svstem may also retrieve other information such
as user demographics for each television show m a similar manner.

16186] The optimization aystem may take into account all user criteria and all
retrigved data associated with the user critena to generate the graphs. For example,
f the optimization system received a user eriterion that the reach goal 15 40%, the
optimization system may generate graph 900 where reach curve 516 1s above 40%
for some values of GRP.

161871  In some embodiments, the optimization system may retrieve graphs trom
a database as described m relation to step 1104

[6188] Process 1200 proceeds to step 1206, when the optimization system
determines a plurality of initial points, wherein each initial point is associated with
a reach curve of the plurality of reach curves. Each intfial point may describe the
point where the highest reach can be achieved for the lowest GRPs. The
optimization system may determing the mutial points by computing a “knee point”
of curve 916 using control circuitry 304. For example, the optinuzation svstem
may determine that the mitial pomnt for advertising during the program “Dance

Moms” oecurs at 40% reach and a value of GRP of 60.
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13182} Process 1200 proceeds to step 1208, when the optimization system
modifies each inmitial point of the plurality of initial points based on the other mnitial
points of the plurality of imitial points. The optimization system may modify the
nitial points located on each reach curve based on other reach curves calculated to
ensure all reach curves are optimized together. For example, the optimization
systern may determine that the mifial point for a reach curve for the television
program “Dance Moms™ 15 at 45% reach and a value of GRP of 50. The
optimization system may alsc determine that the tnitial point for a reach curve for
the television program “Dancing with the Stars™ is at 30% reach and a valuc of
GRP of 30, The optimization system may determine that the total reach for both
programs combined with their current mitial points would be 50%, with a value of
GRP of 80. However, the optimization system may determine that the mitial
points for cach program can be edited to result in a total reach ot 48%, with a value
of GRP of 70. This may mvolve combining the reach curves for both television
shows to determine that it is possible o reach a similar number of unique audicnce
members while significantly reducing the value of GRP. fn some embodiments,
the optinuzation system may combine the curves by refrieving or receiving
cmpirical data associated with an advertisement campaign targeting both television
shows together and using it to create a reach curve. The optimization svstem may
determine that the decrease in GRP 1s significant enough to cutweigh the effects of
the decrease i reach. The optimization system mav move the initial points on the
individual reach curves associated with “Dance Moms™ and “Dancing with the
Stars” so that the combination of the two programs becomes optinuzed.

[6398] The optimization system may modify the user crtena received from the
aser i step 1202 and stored using storage circuitry 308, The optimization system
may retrieve the user criteria by comparing the user’s unique identifier to the
listings of uscr criteria 1n the database. The optimization system may then modify
the user criteria to indicate what user resources have already been allocated and
what user criteria have been met. For example, the optimization system may
retrieve user criteria mdicating that an advertising campaign desired by the user
can use a value of GRP of 100 and needs to have a reach of 30%. The

optimization svstem mayv have created an optimal advertising campaign that uses a
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value of GRP of 60 and has a reach of 55%. The optinization system may modify
the user critenia to indicate a value of GRP of 40 is remaining and that the reach
goal has been met.

(6191} The optimization system may display the resulting reach curves and
optimal points to the user through display 312. The optinization system may use
communications network 414 to communicate with media guidance data source
418 to implement a campaign based on the resulting initial points.

10192]  In anon-Bmiting example, the optinization system may receive an
advertisement campaign created by a campaign manager. This may correspond to
step 1202 n process 1200, The advertisement campaign may allocate a value of
GRP of 25 to the television show “Kim of Queens™ and a value of GRP of 20 to
the television show “Dance Moms”. The advertisement campaign may have a
reach 3+ (i.c, reach to unique audience members who watch an advertisement
three or more times) for “Kim of Queens™ of 40% and for “Dance Moms” of 20%.
13193} The optimization sysiem may not change the alfocation of values of GRP
but stifl optinmize for reach. The original advertiscment campaign may correspond
to point 910 i graph 900, and this optimized advertisement campaign may
correspond to potnt 912 in graph 900, The optimization system may determing
reach curves for “Kim of Queens” and “Dance Moms” as described in step 1204,
and use those to determine optimal points as described n step 1206, In thas
example, the optimization system may find the optimal pomnts without changing
the values of GRP. That is, the optimized advertisement campaign may allocate a
value of GRP of 25 to the television show “Kim of Queens” and a value of GRP of
20 to the television show “Dance Moms™. However, the advertisement campaign
may increase the reach to have a reach 3+ for “Kim of Queens™ of 30% and for
“Drance Moms” of 30%, resulting in a 10% increase in reach for cach show. The
optinuzation system may accornplish this by allocating resources more efficiently
to each show.

13194} The optimization system may optimize both the values of GRP and the
reach to create an advertising campaign that efficiently reaches an audience
without using an unnecessary amount ot resources by accounting for the laws of

diminishing retirms and other non-hinear relationships between resources used and
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audience reach. This may require modifving the optimal point on the reach carves
of multiple media assets using the mformation from the reach curves of each of the
multiple media assets, as described in step 1208, The original advertisement
campaign may correspond to point 910 in graph 900, and this optimized
advertiscment campaign may correspond to point 914 in graph 900, The
optimization svsiem may allocate the values of GRP to reach the maximum
number of unigue asdience members and hence maximize reach. The optimized
advertisement campaign may allocate a value of GRP of 20 to the television show
“Kim of QGueens” and a value of GRP of 21 to the television show “Dance Moms”,
Duc to this optimization, the advertisement campaign may have a reach 3+ for
“Kim of Queens” of 499 and for “Dance Moms™ of 32%. Hence, the reach for
“Kim of Queens” may onlv decrease shightly despite the significant decrease in the
value of GRP, while the reach of "Dance Moms” may increase significantly for
only a small increase in the value of GRP.

13195} The reach for “Kim of Queens™ may be only decreased shightly despiie
the significant decrease i the value of GRP due to the non-linear relationship
between reach and value of GRP as shown in graph 900. As seen by the
movement from point 912 o point 914 in graph 900, an merease or decrease in the
value of GRF does not always result 1n a proportional increase or decrease in the
reach. Hence, the optimization system significantly decreases the value of GRP of
“Kim of Queens™ without significantly decreasing the reach of this television
show.

16196] In some embodiments, the optimization system may allocate any GRP
saved by optimization o another advertising campaign. For example, the
optimization campaign may save a value of GRP of 4 by changing the value of
GRP of “Kim of Queens” from 25 to 20, and the value of GRP of “Bance Momsg”
from 20 to 21. The optinization manager may allocate a value of GRP of 4 to the
television show “Project Runway™ to further increase the total reach of the
advertising campaign. The optimization manager may sclect the television show
“Project Runway” {from a set of possibie shows that could be added to the
advertising campaign by determining which show of the set of possible shows

would result in the greatest reach for the advertising campaign.
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10197} In an illustrative example, the optimization system may receive a pool of
resources compnising a value of GRP of 30. A campaign manager may mput
mformation about a campaign into the optimization svstem that indicates the
resources should be sphit among two television shows, “Kim of Queens” and

5 “Dance Moms™”. The optimization system may deteomine reach curves for each
television show, and determune an optimal point on each reach curve. The optimal
point may correspond to point 514 in graph 500, The optimization system may
determine that the optimal point for “Kim of Queens”™ is a reach of 45% for a value
of GRP of 20, and the optimal point for “Dance Moms” is areach of 40% fora

10 value of GRP of 20. The optimization syvstem may combine the two reach graphs
to determine that the optimal point for both television shows combined is a reach
of 50% for a valuc of GRP of 30. The optimization system may use this
information to allocate a value of GRP of 17 to “Kam of Queens™ to get a reach of
35% and a value of GRP of 13 to “Dance Moms™ to get a reach of 30%. Hence,

15 the modified optimal points for each show’s reach curve may be different from the
mitially determined optimal points. Even though the reach tor cach show
individually decreased due to the modification of the optimal points, the
optimization system may have determined the most optimal allocation of the pool
of resources.

20 [3198] In some embodiments, the optimization system may allocate a pool of
resources between different medivmms. For example, the optimization system may
allocate a first amount of money o a prnnt-based campaign and allocate a second
amount of monev to a radio-based campaign.

[6399] It is understood that although the above description refers to first and

>
(81

second media assets, the optimization system may determine rates associated with
any mumber of media assets. It is also understood that the optiniization system
may compare values associated with any number of media assets. The
optimization sysiem may also recommend any number of media assets or values to

the user.

W
O

16200] It is contemplated that the steps or descriptions of FIG. 11 and/or FIG. 12
may be used with any other embodiment of this disclosure. In addition, the steps

and descriptions deseribed i relation to FIG. 11 and/or FIG. 12 may be done in
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alternative orders or in paralle! o further the purposes of this disclosure. For
example, each of these steps may be performed in any order or in parallel or
substantially stmultaneously to reduce lag or increase the speed of the system or
method.

6201} The processes discussed above are intended to be illustrative and not
timiting. One skilled in the art would appreciate that the steps of the processes
discussed herein may be omitted, modified, combined, and/or rearranged, and any
additional steps may be performed without departing from the scope of the
mvention. More generally, the above disclosure 1s meant to be exemplary and not
limiting. Only the claims that follow are meant to set bounds as to what the
present mvention includes. Furthermore, it should be noted that the features and
Limitations described in any one embodiment may be applied to any other
embodiment herein, and flowcharts or examples relating 1o one embodiment may
be applied to any other embodiment herein, and flowcharts or examples relating to
one embodiment may be combined with any other embodiment inn a suitable
manner, done in different orders, or done in paraliel. In addition, the systems and
methods described herein may be performed in real time. It should also be noted,
the systems and/or methods described above may be applied to, or used in

accordance with, other systems and/or methods.
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What 1s Claimed is:

I A method for recommending amounts of resources for use in
reaching vicwers during a media asset, the method comprising:
receiving a user input of a first value, wherein the first value
corresponds to a first amount of a resource a user desires to use o reach unigue
houschold viewers during a first media asset;

determining a first rate at which a number of the unmique

n

household viewers reached during the first media asset changes for the first value,
comparing the first raie to a threshold rate, wherein the

threshold rate corresponds to an acceptable mudmum rate at which the number of

umique houschold viewers reached during the first media asset may change;
determining whether the first rate equals or exceeds the

10 threshold rate based on comparing the first rate to the threshold rate; and

in response to determining that the first rate does not equal

or exceed the threshold rate, recommending a second value to the user.

2. The method of claim 1, further comprising:
comparing an identifier of the first media assct with a database
listing graphical relationships indicating amounts of the resource used and
corresponding vnique household viewers reached for a plurality of media assets;
5  and
retrieving a graphical relationship indicating amounts of the
resource used and corresponding numbers of unique houschold viewers reached for

the first media asset.

3. The method of claim 1, further comprising, in response to
determining that the first rate equals or exceeds the threshold rate, recommending

the first value to the user.

4, The method of claim 1, wherein recommending a second

value to the user further comprises:
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determining a second rate at which the number of the unique

housechold viewers reached during the first media asset changes for the second

5  value;
comparing the second rate to the threshold rate; and
deternuning that the second rate equals or exceeds the threshold
rate.
5. The method of claim 1., wherein the threshold rate 15 sclected
by

determining an attribute of the first media asset; and
comparing the attribute of the first media asset with a
5  database Iisting threshold rates that correspond to a plurality of attnibutes to

identify the threshold rate.

6. The method of claim 5, wherein the attribute includes a

genre, a title, or a broadcast time.

7. The method of claim 1, wherein the second value
corrgsponds to a second amount of the resource to reach unique houschold viewers

during a second media asset.

2. The method of claim 7, wherein recommending the second
value further comprises:
determining that the second amount is less than or equal to the first
amount; and
5 determining that a sccond rate is greater than the first rate, wherein
the second rate corresponds to a rate at which a number of the unigue houschold

viewers reached during the second media asset changes for the second valoe,

g, The method of claim 1, further comprising:
determining a second rate at which a number of the unique
houschold viewers reached during a sccond media asset changes for the first value;

comparng the second rate to the first rate;
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determining whether the second rate equals or exceeds the
first rate based on comparing the second rate to the first rate; and
in response to determining that the first rate equals or

exceeds the second rate, recommending the first media asset 1o the user.

10. The method of claim 1, wherein the resource is an available

number of advertising instances appearing in the first media asset.

11, A system for recommending amounts of resources for use in
reaching viewers during a media asset, the system comprising control circuitry
5 configured to;
reccive a user inpot of a first value, wherein the first value
corrgsponds to a first amount of a resource a user desires to use to reach unigue
houschold viewers during a first media asset;
determine a first rate at which a number of the unique
5 houschold viewers reached during the first media asset changes for the first value;
compare the first rate to a threshold rate, wherein the
threshold rate corresponds to an acceptable minimum rate at which the number of
unigue household viewers reached during the first media asset may change;
determine whether the first rate equals or exceeds the
10 threshold rate based on comparing the first rate to the threshold rate; and
in response to determining that the first rate does not equal

or ex¢eed the threshold rate, recommend a second value to the user.

12, The svstem of claim 11, whercin the control circuitry is
further configured to:
compare an identificr of the first media asset with a database histing
graphical relationships indicating amounts of the resource used and corresponding
5 umgue household viewers reached tor a plurality of media assets; and
retrieve a graphical relationship indicating amounts of the resource
used and corresponding numbers of unique houschold viewers reached for the first

media asset.

57
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13, 'The svstem of claim 11, wherein the control circuitry is
further configured to, in response to determining that the first rate equals or

exceeds the threshold rate, recommend the first value to the user.

14.  The svstem of claim 11, wherein the control circuitry
configured to recommend a second value to the user is further configured to:
determine a second rate at which the number of the unigque

household viewers reached during the first media asset changes for the second

[&y}

value:
compare the second rate to the threshold rate; and

determine that the second rate equals or exceeds the threshold rate.

15, 'The system of claim 11, wherein the threshold rate is
selected by using control circuitry configured to:
determine an attribute of the first media asset; and
compare the attnibute of the first media asset with a database
5 hsting threshold rates that correspond to a plurality of attributes to dentify the

threshold rate.

16.  'The svstem of claim 15, wherein the attribute includes a

genre, a title, or a broadcast time.

17.  The svstem of claim 11, wherein the second value
corresponds to a second amount of the resource to reach unique houschold viewers

during a second media asset.

18 The system of claim 17, wherein the control circuitry
configured to recommend the second value 1s further configured to:
determine that the second amount is less than or equal to the firgt
amount; and
5 deternune that a second rate is greater than the first rate, wherem the
second rate corresponds to a rate at which a number of the unigue houschold

viewers reached during the second media asset changes for the sccond value.

5
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19, The system of claim 11, wherein the control circuitry is

further configured to:

determing a second rate at which a number of the unique
household viewers reached during a second media asset changes for the first value;

compare the second rate to the first rate;

determine whether the sccond rate equals or excecds the first
ratc based on comparing the sccond rate to the first rate; and

in response to determining that the fivst rate equals or

exceeds the second rate, recommend the first media asset to the user.

20, The svstem of claim 11, wherein the resource is an available

number of advertising instances appearing in the first media asset.

21, A system for recommending amounts of resources for use in

reaching viewers during a media asset, the system comprising:

means for recetving a user mput of a first value, wherein the
first valac corresponds to a first amount of a resouree a user destres to ase to reach
unigue houschold viewers during a first media asset;

means for determining a first rate at which a number of the
umique houschold viewers reached during the first media asset changes for the fivst
value;

means for comparing the first rate to a threshold rate,
wherein the threshold rate corresponds to an acceptable mimimum rate at which the
nunber of unigue household viewers reached during the first media asset may
change;

means for determining whether the first rate equals or
exceeds the threshold rate based on comparing the first rate to the threshold rate;
and

means for, in response to determining that the first rate does

oot equal or exceed the threshold rate, recommending a second value to the user.

22, The system of claim 21, further comprising:
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means for comparing an identificr of the first media asset with a
database listing graphical relationships indicating amounts of the resource used and
corresponding anique houschold viewers reached for a plurality of media assets;

5 and

means for retrieving a graphical relationship indicating amounts of

the resource used and corresponding numbers of umgue household viewers

reached for the first media asset.

23. The system of claim 21, further comprising means for, in
response to determining that the first rate equals or exceeds the threshold rate,

reconumending the first value to the user.

24, The svstem of claim 21, wherein means for recommending a
5 second value to the user further comprise:
means for determining a second rate at which the number of the
umigue houschold viewers reached during the first media asset changes for the
second value;

means for comparmg the second rate to the threshold rate; and

-
(@]

determining that the second rate equals or exceeds the threshold

rate.

N2
(]

The system of claim 21, wherein the threshold rate 15
sclected by:
means for determining an attribute of the first media asset;

and

(@11

means for comparing the attribute of the first media asset
with a database listing threshold rates that correspond to a plurality of attribuies to

identify the threshold rate.

26.  The svstem of claim 23, wherein the attribute includes a

genre, a title, or a broadcast time.
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27.  The system of claim 21, wherein the second value
corresponds to a second amount of the resource to reach unique houschold viewers

dunng a second media assct.

28, The svstem of claim 27, wherein means for recommending
the second value further comprise:
means for determining that the second amount 1s less than or equal
10 the first amount; and
5 means for determining that a second rate s greater than the first
rate, wherein the second rate corresponds to a rate at which a number of the umque
houschold viewers reached during the second media asset changes for the second

value.

29. The system of claim 21, further comprising:
means for determining a second rate at which a number of
the umigue houschold viewers reached during a second media asset changes for the

first valoe:

[y

means for comparing the second rate to the first rate;

means for determining whether the second rate equals or
exceeds the first rate based on comparing the second rate to the first rate; and

means for, in regponse to determining that the first rate

cquals or exceeds the second rate, recommending the first media asset to the user.

30.  'The svstem of claim 21, wherein the resource is an available

number of advertising instances appearing in the first media asset.

31, A method for recommending amounts of resources for use
reaching viewers during a media asset, the method comprising:
recetving, using control circuitry, a user mnput of a first
value, wherein the first value corresponds to a first amount of a resource a user

desires to use to reach unique houschold viewers during a first media asset;
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determining, using the control circuitry, a first rate at which

)

5 anumber of the unique household viewers reached durning the first media asset
changes for the first value;

comparing, using the control circuitry, the firstrate fo a
threshold rate, wherein the threshold rate corresponds o an acceptable mininwm

rate at which the number of unique houschold viewers reached during the first

-
(@]

media asset may change;

determining, using the control circuitry, whether the first
rate equals or excecds the threshold rate based on comparing the first rate to the
threshold rate; and

in responsc to determining that the first rate does not equal

15  orexeceed the threshold rate, recommending, using the control circuitry, a second

value 1o the user.

32 The method of claim 31, further comprising:
comparing an identifier of the first media assct with a database
listing graphical relationships indicating amounts of the resource used and
corresponding unique houschold viewers reached for a plurality of media assets;
5  and
retrieving a graphical relationship indicating amounts of the
resource used and corresponding numbers of unique hoosehold viewers reached for

the first media asset.

33 The method of any of claims 31 or 32, further comprising, in
response to determining that the first rate equals or exceeds the threshold rate,

recommending the first value to the user.

34, The method of any of claims 31-33, wherein recommending
a second value to the user further comprises:

determining a sccond rate at which the mumber of the unigue
housechold viewers reached during the first media asset changes for the second

5  wvalue:
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)

(@11

comparing the second rate to the threshold rate; and
determining that the second rate equals or exceeds the threshold

rate.

35, The method of any of claims 31-34, wherein the threshold
rate 1s selected by:
determining an attribute of the first media asset; and
comparing the attribute of the first media assct with a
database listing threshold rates that correspond to a plurality of attributes to

wdentify the threshold rate.

36.  The method of any of claima 31-35, wherein the attribute

includes a genre, a title, or a broadeast time.

37.  The method of any of claims 31-36, wherein the second
value corresponds to a second amount of the resouree to reach wnique houschold

viewers during a second media asset.

38, The method of any of claims 31-37, wherein recommending
the second value further comprises:

determining that the second amount is less than or equal to the first
amount; and

deternuning that a second rate is greater than the first rate, wherein
the second rate corresponds to a rate at which a number of the vnique household

viewers reached during the second media asset changes for the second value.

39 The method of any of claims 31-38&, further comprising:
determining a second rate at which a mumber of the unigue
houschold viewers reached during a sccond media asset changes for the first value;
comparning the second rate to the first rate;
determining whether the second rate equals or exceeds the
first ratc based on comparing the second rate to the first rate; and
in response to determining that the fivst rate equals or

exceeds the second rate, recommending the first media asset to the user.
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40.  The method of any of clanms 31-39, wherein the resouree s

an available number of advertising instances appearing in the first media asset.

41, A non-transitory computer-readable medium storing a
plurality of mstructions for controlling control circuitry to recommend amounts of
5 resources for use in reaching viewers during a media asset, the plurality of

Instructions CoOMprising:

an instruction for receiving a user input of a first valug,
wherein the first value corresponds to a first amount of a rescurce a user desires to
use to reach unique household viewers during a first media asset;

an instruction for deternining a first rate at which a number

of the unigue houschold viewers reached during the first media asset changes for

(@11

the first value;
an instruction for comparing the first rate to a threshold rate,
wherein the threshold rate corresponds to an acceptable minimum rate at which the

number of unigue houschold viewers reached during the first media asset may

10 change;
an instruction for deternining whether the first rate equals or
gxceeds the threshold rate based on comparing the first rate to the threshold rate;
and
an instruction for, m response to deternuning that the first
15  rate does not equal or exceed the threshold rate, recommending a second value to

the user.

42, The non-transitory computer-readable medium of claim 41,
further comprising:
an instruction for comparing an identifier of the first media asset
with a database listing graphical relationships indicating amounts of the resource
5  used and corresponding unigue household viewers reached for a plurality of media

assets; and
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an instruction for retrieving a graphical relationship indicating
amounts of the resource used and corresponding numbers of unique household

viewers reached for the first media asset.

-3
<

43, The non-transitory computer-readable medium of claim 41,
further compnising an instruction for, in response to determining that the first rate

equals or exceeds the threshold rate, recommending the first vahue to the user.

44, The non-transitory compuicr-readable mediom of claim 41,
wherein the instruction for recommending a second value to the user further
comprises:

an instruction for determining a seccond rate at which the number of

5 the unigue houschold viewers reached during the first media asset changes for the
second valug;

an instruction for comparing the second rate to the threshold rate;
and

an instruction for determining that the second rate equals or exceeds

10 the threshold rate.
45. The non-transitory computer-readable medium of claim 41,
wheretn the threshold rate is selected by:
an instruction for determining an attribute of the first media
asset; and
5 an instruction for comparing the attribute of the first media

asset with a database listing threshold rates that correspond to a plurality of

attabutes to dentify the threshold rate.

46.  The non-transitory compuicr-readable medium of claim 45,

wherein the atiribute mcludes a genre, a title, or a broadeast time.

47, The non-transitory computer-readable medium of claim 41,
wherein the second value corresponds to a second amount of the resource to reac

unique houschold viewers during a second media asset.
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48. The non-transitory computer-readable medium of claim 47,
wherein the instruction for recommending the second value further comprises:

an mstruction for determining that the second amount is less than or
equal to the first amount; and

an mnstruction for deternning that a second rate 18 greater than the

n

first rate, wherein the second rate corresponds o a rate at which a number of the
unique houschold viewers reached during the second media asset changes for the

second value.

49, The non-transitory computer-readable medium of claim 41,
further comprising:
an instraction for determining a second rate at which a

number of the unigue houschold viewers reached during a second media asset

)

5 changes for the first value;
an instruction for comparing the second rate to the first rate;
an instruction for determining whether the second rate
equals or exceeds the first rate based on comparing the second rate to the first rate;

and

[
(@}

an instruction for, in response to determining that the first
ratc equals or exceeds the second rate, recommending the first media asset to the

USCT.

50.  The non-transitory computer-readable medium of claim 41,
wherein the resource is an available mumber of advertising instances appearing in

the first media asset.

)
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