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COUNTRY-SPECIFIC CONTENT RECOMMENDATIONS IN VIEW OF

SPARSE COUNTRY DATA
BACKGROUND

1. FIELD OF ART

[0001] The present invention generally relates to the user-specific selection of digital

content, and more specifically, to ways of providing content tailored to users of a specific

country.
2. BACKGROUND OF THE INVENTION
[0002] Services providing digital content, such as music, movies, and the like, may

wish to recommend or actively provide content to their users so as to free the users from the
need to specify the particular content in which they are interested. Different users have
different interests, and hence the content recommended or provided differs among the
different users. User interests tend to be influenced by a number of different user attributes,
such as the user’s age, gender, and the like, and hence the attributes should be taken into
account when recommending or providing content. The services may over time learn
correlations of the different user attributes with particular items of digital content that are
appropriate for those attributes, such as by analyzing statistics on prior content consumption
and interaction to observe how users with various attributes react to the content items that
have been recommended or provided to them in the past.
[0003] The user’s country—such as the country of residence or of birth, which are
strongly linked to user language and culture, as well as to geographic location—is one
attribute that often has a significant influence on the user’s interests in content. However,
some services providing digital content may only gradually expand the availability of their
service to different countries, or begin tracking country-specific content statistics. As a
result, the services lack country-specific content statistics, and accordingly lack the ability to
provide useful recommendations or content to users of those countries based on the country-
specific statistics alone, at least until the considerable amount of time needed to accumulate a
sufficient amount of statistics has passed.

SUMMARY
[0004] In one embodiment, a computer-implemented method performed by a client
device comprises identifying a client device of a user, the client device receiving streamed

audio objects and associated with a first country; identifying an input seed associated with the
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client device; generating a non-country-specific playlist of audio objects based on the user
and on the input seed; generating a country-specific channel corresponding to the first
country, the country channel comprising audio objects; generating a country-specific playlist
of audio objects by combining the non-country specific playlist with the country channel
based on a blending factor; and selecting an audio object from the country-specific playlist
for transmission to the client device.

[0005] In one embodiment, a computer-readable storage medium comprises computer
program instructions executable by a processor. The instructions comprise instructions for
identifying a client device of a user, the client device receiving streamed audio objects and
associated with a first country; instructions for identifying an input seed associated with the
client device; instructions for generating a non-country-specific playlist of audio objects
based on the user and on the input seed; instructions for generating a country-specific channel
corresponding to the first country, the country channel comprising audio objects; instructions
for generating a country-specific playlist of audio objects by combining the non-country
specific playlist with the country channel based on a blending factor; and instructions for
selecting an audio object from the country-specific playlist for transmission to the client
device.

[0006] In one embodiment, a computer system comprises a processor and computer
program instructions executable by the processor. The instructions comprise instructions for
identifying a client device of a user, the client device receiving streamed audio objects and
associated with a first country; instructions for identifying an input seed associated with the
client device; instructions for generating a non-country-specific playlist of audio objects
based on the user and on the input seed; instructions for generating a country-specific channel
corresponding to the first country, the country channel comprising audio objects; instructions
for generating a country-specific playlist of audio objects by combining the non-country
specific playlist with the country channel based on a blending factor; and instructions for
selecting an audio object from the country-specific playlist for transmission to the client
device.

[0007] The features and advantages described in the specification are not all inclusive
and, in particular, many additional features and advantages will be apparent to one of
ordinary skill in the art in view of the drawings, specification, and claims. Moreover, it
should be noted that the language used in the specification has been principally selected for
readability and instructional purposes, and may not have been selected to delineate or

circumscribe the inventive subject matter.
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BRIEF DESCRIPTION OF DRAWINGS
[0008] FIG. 1 illustrates a computing environment in which digital content is provided
to users, according to one embodiment.
[0009] FIG. 2 illustrates a user interface for interacting with a stream of audio content
objects, according to one embodiment.
[0010] FIG. 3 is a data flow diagram illustrating the generation of a playlist, according
to one embodiment.
[0011] FIGS. 4A-4D illustrate sets of example channels 320 of media content objects,
according to one embodiment.
[0012] FIG. 5 is a high-level block diagram illustrating a detailed view of the content
server system 100 of FIG. 1, according to one embodiment.
[0013] FIG. 6 is a flowchart that illustrates operations involved in the generation of a
country-specific playlist, according to one embodiment.
[0014] FIG. 7 is a high-level block diagram illustrating physical components of a
computer used as part or all of the content server system or client device from FIG. 1,
according to one embodiment.
[0015] The figures depict embodiments of the present invention for purposes of
illustration only. One skilled in the art will readily recognize from the following description
that alternative embodiments of the structures and methods illustrated herein may be
employed without departing from the principles of the invention described herein.

DETAILED DESCRIPTION

[0016] FIG. 1 illustrates a computing environment in which digital content is provided
to users, according to one embodiment. A content server system 100 includes the service of
providing items of digital content—hereinafter referred to as “media content objects” (or,
more succinctly, “content”)—to client devices 110.
[0017] The content server system 100 and the client devices 110 are connected via a
network 140. The network 140 may be any suitable communications network for data
transmission. The network 140 uses standard communications technologies and/or protocols
and can include the Internet. In another embodiment, the network 140 includes custom
and/or dedicated data communications technologies.
[0018] In one particular embodiment referred to throughout the remainder of the
specification, the content server system 100 provides streamed audio objects, such as songs,

pieces of music, or audio recordings. It is appreciated, however, that in other embodiments
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the content server system 100 could alternatively and/or additionally provide other forms of
digital content, such as videos, movies, slideshows, images, or non-streamed audio. Thus,
subsequent uses of audio-related terminology could equally apply to (for example) viewing
videos or otherwise experiencing media provided by the content server system 100 in other
embodiments.

[0019] The client devices 110 are computing devices such as smartphones with an
operating system such as ANDROID or APPLE 10S, tablet computers, laptop computers,
desktop computers, electronic stereos in automobiles or other vehicles, or any other type of
network-enabled device on which media content objects may be listened to or otherwise
experienced. Typical client devices 110 include the hardware and software needed to input
and output sound and images (e.g., speakers and microphone), connect to an electronic
network (e.g., via Wifi and/or 4G or other wireless telecommunication standards), and/or
determine the current geographic location of the client devices (e.g., a Global Positioning
System (GPS) unit).

[0020] The various client devices 110 to which content if provided may be located in
different countries, with the content server system 100 having provided content to the
different countries for different lengths of time. For example, illustrated in FIG. 1 are a set of
client devices 110A located in one country (Countrya 105A), in which the content server
system 100 has a long history of providing content, and another set of client devices 110B
located in a different country (Countryg 105B), in which the content server system 100 has
only just begun to provide content. It is appreciated that although for simplicity FIG. 1
depicts only two distinct countries, the content server system 100 could provide content to
any number of different countries.

[0021] The client devices 110 may have an application 111 that allows interaction with
the content server system 100. For example, the application 111 could be a browser that
allows a user of the client device 110 to obtain content by browsing a web site of the content
server system 100. As another example, the application 111 could be a dedicated application
specifically designed (e.g., by the organization responsible for the content server system 100)
to enable interactions with the content server system 100 and its content. The application 111
on a particular client device 110 may be associated with a user of the client device 110 (e.g.,
via a one-time registration, or a username and password pair or other credentials). When the
application 111 is associated with a user, the application can store or otherwise gain access to
the user’s past listening history, demographic data about the user (either expressly provided

by the user, or inferred based on factors such as listening history, geographic location, name,
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and the like).

[0022] In one embodiment, the application 111 includes a user interface 250 for
interacting with a stream of song audio objects (“songs”), as illustrated in FIG. 2. The
example user interface 250 includes a description area 251 providing information on a
currently-playing song, an optional image advertisement 252, controls 253 for registering
appreciation for (e.g., thumbs-up control 259), or dislike of (e.g., thumbs-down control 258),
the song currently playing, and to pause/play or skip the current song. The example user
interface 250 also includes a set of options 255 (shown in response to selection of popup
control 254) that include an option 256 to request an audio stream that includes songs
associated with a particular artist, song, or the like, and an option 257 to share a stream with
other nearby users of the content server system 100 so that the other users can also (for
example) react to the currently-playing song, such as registering appreciation for, or dislike
of, the song, sharing the song, bookmarking the song, or the like.

[0023] Returning again to FIG. 1, in one embodiment a user uses the application 111 on
the user’s client device 110 to initiate a content playing session, e.g., simply by starting the
application 111, or by some explicit action, such as selecting the “New Station” control 256
of the user interface of the application 111 and specifying a particular artist, song, or other
criterion that will influence the content that is provided. The content server system 100
accordingly provides that particular instance of application 111 with a series of media content
objects (e.g., streamed songs or other audio objects) that the content server system determines
are most appropriate for the user. The series of media objects for a user is referred to herein
as the “playlist” for that user.

[0024] FIG. 3 is a data flow diagram illustrating the generation of a playlist 330,
according to one embodiment. In one embodiment, a content playing session 307 is initiated
based on some criterion—such as a particular song, a particular artist, or a particular genre—
that a user 305 specified when initiating that content playing session 307. For example, the
playing session 307 may have been begun by the user using the control 256 of FIG. 2 to
specify a particular song. Thereafter, this criterion—referred to hereinafter as a “media input
seed”, or simply “seed” 310—influences the selection of the media content objects that the
content server system 100 provides to application 111 of that user. For example, if the seed
310 is a particular song, the content server system 100 would first play that particular song,
and thereafter might play other songs by that same artist, other songs in the same genre, other
songs with similar musical attributes, or the like. It is appreciated that the particular songs or

other media content objects provided need not be completely determined by the seed. For
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example, the content server system 100 could sometimes provide a song that is generally
popular among listeners as a whole, or a song that is newly-released, without reference to the
particular seed 310 of the playing session 307.

[0025] Based at least in part on the context of the playing session—hereinafter referred
to as the “play context”— the content server system 100 populates a number of “channels,”
320 which are lists of unique identifiers of candidate media content objects according to
corresponding criteria. (Examples of different possible channels are provided below with
respect to FIGS. 4A-4D.) In one embodiment, the play context includes both the seed 310,
and attributes of the user 305 as specified in a user profile 306 of the user 305.

[0026] Each unique media content object identifier 321 (for simplicity, hereinafter
simply “media content object’”’) may have additional associated data, such as a channel-
specific score representing how important that particular media content object should be
considered with respect to other media content objects on that same channel. The various
channels 320 themselves may have corresponding weighting factors representing the relative
importance of the channels. For example, a relatively high weighting factor may be assigned
to a “highest ranking” channel 404 (reflecting that the user has explicitly expressed approval
for the corresponding media content objects), and a lower weighting factor may be assigned
to an “education level” channel 478 (reflecting that these media content objects generally
tend to be approved by those of the user’s education level, but unlike those on the “highest
ranking” channel are not actually known to be approved by the user). The playlist 330
represents some combination of the candidate media content objects of the various channels
320, where the media content objects 331 on the playlist are obtained from one or more of the
channels 320, and in one embodiment are ranked according to predicted suitability to the user
305. The ranking may be accomplished using the channel-specific scores (if any) of the
media content objects, and/or the weighting factors (if any) of the channels, for example.
[0027] FIGS. 4A-4D illustrate sets of example channels 320 of media content objects,
according to one embodiment. In brief, FIGS. 4A-4D respectively illustrate: a set of seed-
related channels 402 that are influenced by the media input seed 310; a set of demographic
channels 470 of media content objects that are influenced by user demographic information; a
set of generic channels 442 that are influenced neither by the media input seed nor by user
demographic information; and a set of country channels 497 that are influenced by the
country of the user (e.g., the user’s country of residence). It is appreciated that the particular
channels illustrated in FIGS. 4A-4D need not all be employed, and other channels not

illustrated may be employed in other embodiments.
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[0028] FIG. 4A provides examples of various seed-related channels 402 that are
influenced by the media inputs seed 310 used to establish a playing session 307, such as a
particular song, a particular artist, a particular genre, or the like. A seed in essence defines a
particular context in which the user plays content, and (for example) may correspond to a
particular mood that the user is in (e.g., a “New Age” genre seed defining music listened to in
the evening), or a particular activity in which the user is engaging (e.g., a particular rock artist
defining music listened to when exercising), at the time of content playing. Thus, the
generation and tracking of the seed-related channels 402 allows the content server system 100
to better select media content objects to replicate a particular user context (e.g., mood or
activity).

[0029] Referring to the specific example channels illustrated in FIG. 4A, the highest
ranking channel 404 includes a listing of media content objects (e.g., songs) for which the
user who provided the media input seed has expressly indicated approval (e.g., with the
thumbs-up control 259 of FIG. 2) while listening to a playlist generated using that particular
seed. The collaborative filtering channel 406 includes media content objects which users in
general (not just the current user) have expressly indicated approval while listening to a
playlist generated using that particular seed. The whitelist channel 408 includes media
content objects having the same artist as the seed’s artist (that is, if the seed was artist, the
seed itself, or—if the seed was a media content object—the artist associated with that media
content object). The genre channel 414 includes media content objects sharing the same
genre as the seed (that is, if the seed was a genre, the genre itself, or—if the seed was a media
content object—the genre associated with the media content object). The similar content
channel 416 includes media content objects that have intrinsic content-based similarities with
respect to the seed. For example, in embodiments in which the media content objects are
songs, the similar content channel 416 reflects songs that, with respect to a media content
object serving as the seed, have similar musicological attributes in their intrinsic audio
content, such as pitch, beat, rhythm, frequency, etc.

[0030] In the example of FIG. 4A, song A 418, song B 420, and song C 422 are
illustrated as being listed in the highest ranking channel 404. Each respective media content
object (e.g., song A 418) of a respective channel has a channel-specific score for that channel,
such as the scores 424, 426, 428 corresponding to songs 418, 420, 420 on channel 404. In
some embodiments, all songs on a particular channel have an equal score (e.g., all songs on
the genre channel 414 have the same score, since they all share the same genre); in other

embodiments, the songs on a channel may have different channel-specific scores, reflecting
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how strongly they satisfy the criteria defining the channel. In some embodiments, a media
content object (e.g., Song A 430/418) is included in numerous channels simultaneously, but
the media content object has a separately calculated channel-specific score for each channel.
For example, Song A's score 436 for the “Genre” channel is separate and distinct from Song
A's score 424 for the “Highest Ranking” channel. In some embodiments, the information
about the media content object’s scores across various channels is stored together or
correlated.

[0031] FIG. 4B provides examples of various demographic channels 470. The
demographic channels 470 are based on various demographic information provided (or
deduced) about the user 305 and correlated to other users having similar demographic
information.. For example, FIG. 4B, includes an age related channel 472 containing media
content objects that are popular with users who have the same age as the current user (or are
within some predetermined amount of time from the user’s age), and a gender related channel
474 containing media content objects that are popular with users who have the same gender
as the current user. Affluence and education level channels 476, 478 likewise contain media
content objects that are popular with users sharing the current user’s general level of
affluence or of education, respectively.

[0032] FIG. 4C provides examples of various generic channels 442 that are not
influenced by the media input seed 310. For instance, some example generic channels 442 are
an editor’s picks channel 444 containing media content objects manually selected by
employees responsible for the content server system 100; a current channel 446 and a recent
channel 448 including currently popular media content objects released within a first
threshold amount of time in the past, and a second, longer threshold amount of time in the
past; a “gold” channel 450 of media content objects that have maintained at least some
threshold level of popularity over time; and a new release channel 454 of media content
objects released within some short threshold amount of time in the past.

[0033] FIG. 4D provides examples of various country-specific channels 497 that are
influenced by the country of the user 305, ¢.g., as currently listed in the user’s profile. In one
embodiment, the country is the country of residence of the user, although in other
embodiments the country is the country of origin (e.g., of birth). For example, the United
States channel 496A contains media content objects that have been found to be appropriate
for users whose country is the United States; the Germany channel 496B contains media
content objects that have been found to be appropriate for users whose country is the

Germany; and so forth. In one embodiment, the country-specific channels 497 may include a
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channel for each country to which the content server system 100 has previously provided
content and for which it has kept country-specific statistics. It is appreciated that the country-
specific channels 497 generally represent a discrete geopolitical zone throughout which the
content server system 100 may begin to provide content; in some embodiments, the
granularity could be different than a country as a whole, such as a particular state, province,
or other region within a country.

[0034] In one embodiment, the songs of each country-specific channel 497 are
determined only based on the media content objects determined to be popular among users of
the corresponding country; for example, the Germany channel 496B might contain the media
content objects having (for example) the greatest totals of express approval as specified by
the thumbs-up control 259 of FIG. 2, the greatest percentages of express approvals relative to
the number of times that they were played, or the like, among users whose country is
Germany.

[0035] In other embodiments, the country-specific channels 497 act as a combination of
all the other channels (herein referred to as “non-country-specific channels”), such as the
seed-related channels 402, demographic channels 470, and generic channels 442 of FIGS.
4A-4C. For channels including a mix of users from different countries, only the statistics for
users from the country in question are used. For example, the collaborative filtering channel
406 used to determine the contents of the Germany channel 496B are based only on the
opinions expressed by those whose country is Germany, and the age channel 472 reflects the
observed preferences of those who share the age of the user and whose country is Germany.
[0036] FIG. 5 is a high-level block diagram illustrating a detailed view of the content
server system 100 of FIG. 1, according to one embodiment.

[0037] The content server system 100 includes a media content object repository 505
constituting a library of content (e.g., songs) that may be provided to users. Each media
content object has associated metadata in addition to its intrinsic content, such as a unique
identifier of the media content object, and any other information appropriate for the type of
media content object. For example, in embodiments in which the media content objects are
songs, the media content object repository 505 contains, in addition to the intrinsic audio data
of the song, metadata such as (but not limited to) song artist, song title, song release date,
song genre, song album, song primary language, song duration, and the like.

[0038] The content server system 100 also includes a set of user profiles 510, one for
cach identified user of the system. Each user profile contains data about the user to which it

corresponds. For example, the user profile contains demographic information about the user,
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such as (but not limited to) user age, user gender, user country of residence, user primary
language, highest level of education of the user, and approximate income level of the user, for
example. In one embodiment, the demographic information is provided explicitly by the
user. In other embodiments, the demographic information may be inferred in whole or in
part. For example, the user’s primary language could be inferred from the user’s country of
residence and the language of the songs to which the user most frequently listens.

[0039] The content server system 100 additionally includes a play statistics history 515
that is generated and managed by a statistics module 520. In one embodiment, for example,
cach time that the content server system 100 provides a media content object to a client 110,
the statistics module 520 adds an entry specifying data about the providing of the media
content object, such as: the unique identifier of the media content object; a unique identifier
of the seed defining the content playing session 307 and playlist 330, such as the seed type
and seed value (e.g., “song:a38qr92xt” where the seed is a song with unique identifier
“a38qr92xt”, “genre:newage” where the seed is the genre “New Age”); a unique identifier of
the user to whom the media content was provided; and a time at which the media content
object was provided. In one embodiment, the entry also includes data representing feedback
obtained from the user after the media content object was provided, such as whether the user
expressly indicated approval (or disapproval) of the media content object (e.g., via the
controls 258-259, or the “skip track” control, of FIG. 2); whether the user shared the media
content object; or the like. The feedback information can be analyzed to determine which
songs are considered popular by users. The play statistics history 515 is used as input for
generating the playlists for the various users.

[0040] In one embodiment, the statistics module 520 includes a channel pairing
evaluation module 522 that empirically identifies pairs of channels that tend to produce
particularly consistent user feedback results when taken together. Specifically, the channel
pairing evaluation module 522 correlates user feedback about media content objects with the
“recommendations” of pairs of channels. (In one embodiment, a channel is said to
“recommend” a media content object if the media content object is present in the channel,
and to not recommend a media content object if the media content object is not present in the
channel.)

[0041] In one embodiment, the channel pairing evaluation module 522 identifies
different channel pairs, and further determines, for each of the four possible recommendation
pairs (i.e., both channels recommend, neither channel recommends, first channel recommends

but second channel does not recommend, and first channel does not recommend but second
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channel does recommend), a measure of how appropriate the corresponding media content
object was for the user. For example, it might be determined that when both the
“collaborative filtering” channel 406 and the “similar content” channel 416 recommend a
particular media content object, the media object tends to be very appropriate for the user.
[0042] The content server system 100 additionally includes a playlist generation
module 540 that generates the playlist corresponding to the current play context, such as the
pairing of the particular user for whom the playlist is being generated with a particular seed
also influencing the playlist generation.

[0043] The playlist generation module 540 includes a channel formation module 542
that selects the media content objects for each of the channels, such as the various non-
country-specific channels of the embodiment illustrated in FIGS. 4A-4C. A channel and its
media content objects may be thought of as recommendations for the user according to the
criteria that define the channel. The contents of each channel are formed by identifying
media content objects appropriate for the channel, given the particular play context. For
example, in one embodiment the media content objects to be included in the highest ranking
channel 404 are selected by identifying the media content objects for which the current user
has most strongly indicated appreciation according to some metric when the seed was the
same as the current seed. In one embodiment, the approval metric is based on a combination
of express indications of appreciation, number of times the media content object has been
played for that user, and the like.

[0044] The playlist generation module 540 includes a channel combination module 544
that combines the recommendations of the various media content objects defined by the
various channels to obtain combination scores for the media content objects. The exact
manner of combination may be accomplished differently in different embodiments. In some
embodiments, the combination score is calculated by combining the respective media content
object's channel specific score for each of at least two of the plurality of channels. It is noted
that in some implementations channels are scored such that a media content object's channel
specific score on a first channel is the first channel's score. In some implementations, the
combination score is calculated in real time or the fly in response to a request for a media
content object. In other implementations the combination score is pre-calculated (e.g., it is
calculated overnight or during other nonpeak usage times.) In some embodiments, when the
combination scores is pre-calculated, the weighting is performed in real time or on the fly in
response to a media content object request. In some embodiments, the combination score is

based at least in part on the respective media content object's channel specific score for two
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channels that it is on (e.g., it is a weighted summation). In some embodiments, the
combination score is based at least in part on the respective media content object's channel
specific score for three to five channels that it is on (i.e., three to five channels are mixed). In
other embodiments, the combination score is a combination of each channel that the
respective media content object is on. In still other embodiments, the combination score is
based at least in part on the respective media content object's channel specific score for all or
at least a majority of the obtained plurality of channels. In some embodiments, if the object is
not listed on one or more of the obtained plurality of channels, that channel is ignored for the
purposes of obtaining the respective media content object's combination score. In other
embodiments, the media content object is given a default score on any channel where it is not
listed.

[0045] In one embodiment, the playlist generation module 540 forms the playlist 330
by sorting the media content objects m according to their overall scores, with greater overall
scores being placed higher in the playlist. In one embodiment, the generated playlist 330
may additionally be altered according to other selection rules, such as not playing songs from
the same genre within some threshold amount of time of each other.

[0046] In one embodiment, the playlist generation module 540 uses a weighting module
543 to determine the weighting factors for the different channels and media content objects.
For example, the weighting factors for the various channels may be set to predetermined
values reflecting the relative importance of the channels, such as a high weighting value for
the “highest ranking” channel 404, and a low weighting value for the “new release” channel
454. In one embodiment, the weighting factors for the media content objects are calculated
according to a combination of (1) interactions of the user with the media content objects that
indicate the degree of the user’s appreciation of the media content objects (e.g., interactions
expressly indicating appreciation or dislike), and (2) correspondences between the media
content objects and the user’s profile 510 (e.g., a match between the genre of the media
content object and a genre that the user profile indicates is approved by the user).

[0047] In one embodiment, the playlist generation module 540 uses the observations of
the channel pairing evaluation module 522 to further adjust the overall scores of the different
media content objects. Specifically, the playlist generation module 540 determines whether
any of the channel pairs for the current context are producing recommendations
corresponding to any of the recommendation pairs determined by the channel pairing
evaluation module 522 to be most predictive. For instance, continuing the prior example, if

the playlist generation module 540 determined that the “collaborative filtering” channel 406
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and the “similar content” channel 416 were both recommending a particular media content
object, the playlist generation module 540 could significantly increase the overall score of
that media content object (as determined by Eq. 1, above, for example), since that particular
recommendation pair was previously empirically determined to produce particularly
favorable results.
[0048] The playlist generation module 540 additionally employs a country-specific
selection module 546 that derives a country-specific playlist that is targeted to the country of
the current user. Since the content server system 100 may lack a large volume of country-
specific statistics for countries to which the content server system 100 has only recently
begun to provide content, in one embodiment the country-specific selection module 546
addresses the relative lack of country-specific data by combining recommendations based on
country-specific data with recommendations based on non-country-specific data. For
example, the non-country-specific playlist generated by the channel formation module 542
and the channel combination module 544 using non-country-specific statistics represents non-
country-specific recommendations, and the country-specific channels 497 represent country-
specific recommendations.
[0049] In one embodiment, the country-specific selection module 546 computes a
blending factor for combining the non-country-specific recommendations with the country-
specific recommendations. The blending factor represents the relative reliability of the
country-specific recommendations, and may be computed as (for example) a function of the
number of statistics specific to the country in question, or of an amount of time that the
content server system 100 has been providing content to that country. The higher the
blending factor, the more strongly the appropriate country-specific channel 497 influences the
country-specific playlist; the lower the blending factor, the more strongly the non-country-
specific playlist 330 influences the country-specific playlist.
[0050] In one embodiment, the blending factor is a number (e.g., a real number in the
range [0, 1], or an equivalent range of integer values) used to compute a linear combination
of the country-specific recommendations and the non-country-specific recommendations.
For example, if the country-specific channels 497 have associated numerical scores
calculated in the same manner as those of the non-country-specific playlist 330, then the
country-specific score for a media content object m could be calculated as follows:

score_country(m) = (score_overall(m)) * (1 - blending_factor) +

(score_country channel(m)) * blending_factor

where score_country overall(m) is the score for m for the country in question;
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score_overall(m) is non-country-specific score calculated by (for example) Eq. 1, above;
score_country channel(m) is the score produced for m by the country channel 497 for the
appropriate country; and blending factor is a real number in [0, 1]. The country-specific
selection module 546 then ranks the different media content objects m by their country-
specific score values, with media content objects with higher country-specific score values
being placed higher within the country-specific playlist.

[0051] In one embodiment, blending_factor is set to 0 if there is less than some
predetermined minimum amount of country-specific statistics (resulting in the non-country-
specific playlist 330 being used as-is), and to 1 if there is more than some predetermined
maximum amount of country-specific statistics (resulting in the country-specific channel 497
for the country in question being used as-is), and otherwise to some value between 0 and 1
that reflects the extent to which country-specific statistics are available for the country in
question.

[0052] In another embodiment, the country-specific selection module 546 generates the
country-specific playlist by selecting some number of media content objects from the non-
country-specific playlist 330, and some other number from the appropriate country-specific
channel 497, where the numbers are determined based on the blending factor. For example,
for a blending factor of 0.9 (on a scale of 0 to 1), indicating strong reliability of the
appropriate country-specific channel 497, 90% of the country-specific playlist could be
composed of top media content objects in the appropriate country-specific channel 497, with
the remaining 10% composed of top media content objects from the non-country-specific
playlist 330.

[0053] In another embodiment, when generating a country-specific playlist for a target
country, the country-specific selection module 546 identifies another country with more
statistics as being similar, and uses statistics for the similar country instead of, or in addition
to, the statistics for the target country. For example, the country-specific playlist for the
similar country could be substituted for that of the target country. Alternatively, statistics for
both the target country and the similar country could be used to generate the country-specific
channel 497 for the target country, rather than relying solely on the (sparse) statistics for the
target country.

[0054] As a specific example, if the content server system 100 had been providing
content to Germany for a considerable period of time, but had just begun to provide content
to Austria, the country-specific selection module 546 might select Germany as being a

country similar to Austria (due, e.g., to its similarity in national language and geographic
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location). Then, when generating the country-specific playlist for Austria (e.g., for a user
located in Austria), the country-specific selection module 546 could either use the country-
specific playlist for Germany or combine statistics from Germany with those from Austria
when generating the country-specific channel 497 for Austria. If the combined statistics from
both Germany and Austria were not sufficiently large, then the country-specific selection
module 546 could further combine the country-specific channel 497 for Austria with the non-
country-specific playlist, using a blending factor reflecting the amount of combined statistics
for Austria and Germany.

[0055] FIG. 6 is a flowchart that illustrates operations involved in the generation of a
country-specific playlist for a target country, according to one embodiment.

[0056] The content server system 100 collects 610 statistics on the provision of media
content items to users, and any feedback obtained from the users, as discussed above with
respect to the statistics module 520 of FIG. 5. The collected statistics may involve users with
many different country attributes, and are stored in the play statistics history 515.

[0057] The content server system 100 generates 620 a non-country-specific playlist
based on statistics from the play statistics history 515 that are not specific to any particular
country. That is, the statistics used when deriving the non-country-specific playlist may be
obtained from users in any country, and not just the country for which a country-specific
playlist is to be generated. In one embodiment, the generation of the non-country-specific
playlist comprises generation 622 of a set of non-country-specific channels (e.g., the example
channels of FIGS. 4A-4C), and the combination 624 of those channels, as described above in
more detail with respect to the channel formation module 542 and channel combination
module 544.

[0058] The content server system 100 also generates 630 a country channel for the
target country, as discussed above with respect to the channel formation module 542 and FIG.
4D.

[0059] The content server system 100 generates a country-specific playlist for the target
country by combining the non-country specific playlist and the country channel for the target
country, as discussed above with respect to the country-specific selection module 546. For
example, a blending factor representing the relative reliability of the country-specific
recommendations (measured as, ¢.g., the amount of country-specific statistics available) may
be used to effect the combination.

[0060] FIG. 7 is a high-level block diagram illustrating physical components of a

computer 700 used as part or all of the content server system 100 or client device 110 from

15



WO 2016/053888 PCT/US2015/052690

FIG. 1, according to one embodiment. Illustrated are at least one processor 702 coupled to a
chipset 704. Also coupled to the chipset 704 are a memory 706, a storage device 708, a
keyboard 710, a graphics adapter 712, a pointing device 714, and a network adapter 716. A
display 718 is coupled to the graphics adapter 712. In one embodiment, the functionality of
the chipset 704 is provided by a memory controller hub 720 and an 1/0 controller hub 722.
In another embodiment, the memory 706 is coupled directly to the processor 702 instead of
the chipset 704.

[0061] The storage device 708 is any non-transitory computer-readable storage
medium, such as a hard drive, compact disk read-only memory (CD-ROM), DVD, or a solid-
state memory device. The memory 706 holds instructions and data used by the processor
702. The pointing device 714 may be a mouse, track ball, or other type of pointing device,
and is used in combination with the keyboard 710 to input data into the computer 700. The
graphics adapter 712 displays images and other information on the display 718. The network
adapter 716 couples the computer 700 to a local or wide area network.

[0062] As is known in the art, a computer 700 can have different and/or other
components than those shown in FIG. 7. In addition, the computer 700 can lack certain
illustrated components. In one embodiment, a computer 700 acting as a server may lack a
keyboard 710, pointing device 714, graphics adapter 712, and/or display 718; similarly, a
computer 700 acting as a smartphone may lack a keyboard 710 or external pointing device
714, for example. Moreover, the storage device 708 can be local and/or remote from the
computer 700 (such as embodied within a storage area network (SAN)).

[0063] As is known in the art, the computer 700 is adapted to execute computer
program modules for providing functionality described herein. As used herein, the term
“module” refers to computer program logic utilized to provide the specified functionality.
Thus, a module can be implemented in hardware, firmware, and/or software. In one
embodiment, program modules are stored on the storage device 708, loaded into the memory
706, and executed by the processor 702.

OTHER CONSIDERATIONS

[0064] The present invention has been described in particular detail with respect to one
possible embodiment. Those of skill in the art will appreciate that the invention may be
practiced in other embodiments. First, the particular naming of the components and
variables, capitalization of terms, the attributes, data structures, or any other programming or
structural aspect is not mandatory or significant, and the mechanisms that implement the

invention or its features may have different names, formats, or protocols. Also, the particular
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division of functionality between the various system components described herein is merely
for purposes of example, and is not mandatory; functions performed by a single system
component may instead be performed by multiple components, and functions performed by
multiple components may instead performed by a single component.

[0065] Some portions of above description present the features of the present invention
in terms of algorithms and symbolic representations of operations on information. These
algorithmic descriptions and representations are the means used by those skilled in the data
processing arts to most effectively convey the substance of their work to others skilled in the
art. These operations, while described functionally or logically, are understood to be
implemented by computer programs. Furthermore, it has also proven convenient at times, to
refer to these arrangements of operations as modules or by functional names, without loss of
generality.

[0066] Unless specifically stated otherwise as apparent from the above discussion, it is
appreciated that throughout the description, discussions utilizing terms such as “determining”
or “displaying” or the like, refer to the action and processes of a computer system, or similar
electronic computing device, that manipulates and transforms data represented as physical
(electronic) quantities within the computer system memories or registers or other such
information storage, transmission or display devices.

[0067] Certain aspects of the present invention include process steps and instructions
described herein in the form of an algorithm. It should be noted that the process steps and
instructions of the present invention could be embodied in software, firmware or hardware,
and when embodied in software, could be downloaded to reside on and be operated from
different platforms used by real time network operating systems.

[0068] The present invention also relates to an apparatus for performing the operations
herein. This apparatus may be specially constructed for the required purposes, or it may
comprise a general-purpose computer selectively activated or reconfigured by a computer
program stored on a computer readable medium that can be accessed by the computer. Such
a computer program may be stored in a non-transitory computer readable storage medium,
such as, but is not limited to, any type of disk including floppy disks, optical disks, CD-
ROMs, magnetic-optical disks, read-only memories (ROMs), random access memories
(RAMs), EPROMs, EEPROMSs, magnetic or optical cards, application specific integrated
circuits (ASICs), or any type of computer-readable storage medium suitable for storing
electronic instructions, and each coupled to a computer system bus. Furthermore, the

computers referred to in the specification may include a single processor or may be
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architectures employing multiple processor designs for increased computing capability.
[0069] The algorithms and operations presented herein are not inherently related to any
particular computer or other apparatus. Various general-purpose systems may also be used
with programs in accordance with the teachings herein, or it may prove convenient to
construct more specialized apparatus to perform the required method steps. The required
structure for a variety of these systems will be apparent to those of skill in the art, along with
equivalent variations. In addition, the present invention is not described with reference to any
particular programming language. It is appreciated that a variety of programming languages
may be used to implement the teachings of the present invention as described herein, and any
references to specific languages are provided for invention of enablement and best mode of
the present invention.

[0070] The present invention is well suited to a wide variety of computer network
systems over numerous topologies. Within this field, the configuration and management of
large networks comprise storage devices and computers that are communicatively coupled to
dissimilar computers and storage devices over a network, such as the Internet.

[0071] Finally, it should be noted that the language used in the specification has been
principally selected for readability and instructional purposes, and may not have been
selected to delineate or circumscribe the inventive subject matter. Accordingly, the disclosure
of the present invention is intended to be illustrative, but not limiting, of the scope of the

invention, which is set forth in the following claims.
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What is claimed is:
1. A computer-implemented method, comprising:
identifying a client device of a user, the client device receiving streamed audio
objects and associated with a first country;
identifying an input seed associated with the client device;
generating a non-country-specific playlist of audio objects based on the user and
on the input seed;
generating a country-specific channel corresponding to the first country, the
country channel comprising audio objects;
generating a country-specific playlist of audio objects by combining the non-
country specific playlist with the country channel based on a blending
factor; and
selecting an audio object from the country-specific playlist for transmission to the
client device.
2. The computer-implemented method of claim 1, further comprising computing
the blending factor based on an amount of audio object statistics stored for the first country.
3. The computer-implemented method of claim 1, wherein generating the
country-specific channel comprises:
identifying a second country as being similar to the country of the first user; and
using content statistics associated with the second country to generate the country-
specific channel.
4. The computer-implemented method of claim 1, wherein generating the non-
country-specific playlist comprises:
generating a plurality of non-country-specific channels specifying audio objects,
at least one of the non-country-specific channels being based on the input
seed; and
combining the non-country-specific channels.
5. The computer-implemented method of claim 1, wherein the non-country-
specific channels have corresponding weighting factors, the method further comprising
generating playlist scores for the audio objects using the weighting factors of the non-

country-specific channels, the selecting of the audio object using the playlist scores.
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6. The computer-implemented method of claim 1, wherein the audio objects have
channel-specific scores on the channels that specify the audio objects, the method further
comprising generating playlist scores for the audio objects using the channel-specific scores
of the audio objects on the channels that specify the audio objects, the selecting of the audio
object using the playlist scores.

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

identifying recommendation pairs for pairs of the plurality of non-country-specific
channels that have been observed to produce consistent user feedback
when the recommendation pair occurs for an audio object; and

responsive to the recommendation pair occurring for an audio object, adjusting the
playlist score for the audio object.

8. A computer-readable storage medium comprising computer program
instructions executable by a processor, the instructions comprising;:

instructions for identifying a client device of a user, the client device receiving
streamed audio objects and associated with a first country;

instructions for identifying an input seed associated with the client device;

instructions for generating a non-country-specific playlist of audio objects based
on the user and on the input seed;

instructions for generating a country-specific channel corresponding to the first
country, the country channel comprising audio objects;

instructions for generating a country-specific playlist of audio objects by
combining the non-country specific playlist with the country channel
based on a blending factor; and

instructions for selecting an audio object from the country-specific playlist for
transmission to the client device.

9. The computer-readable storage medium of claim &, the instructions further
comprising instructions for computing the blending factor based on an amount of audio
object statistics stored for the first country.

10.  The computer-readable storage medium of claim 8§, wherein generating the
country-specific channel comprises:

identifying a second country as being similar to the country of the first user; and
using content statistics associated with the second country to generate the country-

specific channel.
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11.  The computer-readable storage medium of claim 8§, wherein generating the
non-country-specific playlist comprises:
generating a plurality of non-country-specific channels specifying audio objects,
at least one of the non-country-specific channels being based on the input
seed; and
combining the non-country-specific channels.

12.  The computer-readable storage method of claim 8, wherein the non-country-
specific channels have corresponding weighting factors, the method further comprising
generating playlist scores for the audio objects using the weighting factors of the non-
country-specific channels, the selecting of the audio object using the playlist scores.

13.  The computer-readable storage medium of claim §, wherein the audio objects
have channel-specific scores on the channels that specify the audio objects, the instructions
further comprising instructions for generating playlist scores for the audio objects using the
channel-specific scores of the audio objects on the channels that specify the audio objects.

14. The computer-readable storage medium of claim &, the instructions further
comprising:

instructions for identifying recommendation pairs for pairs of the plurality of non-
country-specific channels that have been observed to produce consistent
user feedback when the recommendation pair occurs for an audio object;
and

instructions for, responsive to the recommendation pair occurring for an audio
object, adjusting the playlist score for the audio object.

15. A computer system comprising:

a processor; and
computer program instructions executable by the processor, the instructions
comprising:
instructions for identifying a client device of a user, the client device receiving
streamed audio objects and associated with a first country;
instructions for identifying an input seed associated with the client device;
instructions for generating a non-country-specific playlist of audio objects
based on the user and on the input seed;
instructions for generating a country-specific channel corresponding to the

first country, the country channel comprising audio objects;
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instructions for generating a country-specific playlist of audio objects by
combining the non-country specific playlist with the country channel
based on a blending factor; and

instructions for selecting an audio object from the country-specific playlist for
transmission to the client device.

16.  The computer system of claim 15, the instructions further comprising
instructions for computing the blending factor based on an amount of audio object statistics
stored for the first country.

17.  The computer system of claim 15, wherein generating the country-specific
channel comprises:

identifying a second country as being similar to the country of the first user; and
using content statistics associated with the second country to generate the country-
specific channel.

18.  The computer system of claim 15, wherein generating the non-country-
specific playlist comprises:

generating a plurality of non-country-specific channels specifying audio objects,
at least one of the non-country-specific channels being based on the input
seed; and

combining the non-country-specific channels.

19.  The computer system of claim 15, wherein the audio objects have channel-
specific scores on the channels that specify the audio objects, the instructions further
comprising instructions for generating playlist scores for the audio objects using the channel-
specific scores of the audio objects on the channels that specify the audio objects.

20.  The computer system of claim 15, the instructions further comprising:

instructions for identifying recommendation pairs for pairs of the plurality of non-
country-specific channels that have been observed to produce consistent
user feedback when the recommendation pair occurs for an audio object;
and

instructions for, responsive to the recommendation pair occurring for an audio

object, adjusting the playlist score for the audio object.
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