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TARGETING STORIES BASED ON INFLUENCER SCORES
BACKGROUND

[0001] This mvention generally pertains to social networking, and more specifically to
computing influencer scores for users of a social networking system and targeting stories
describing a user activity based on influencer scores.
[0002] Social networks, or social utilities that track and enable connections between users
(including people, businesses, and other entities), have become prevalent in recent years. In
particular, social networking systems allow users to communicate information more
ctficiently. For example, a user may post contact information, background information, job
information, hobbies, and/or other user-specific data to a location associated with the user on
a social networking system. Other users can then review the posted data by browsing user
profiles or searching for profiles including specific data. The social networking systems also
allow users to associate themselves with other users, thus creating a web of connections
among the users of the social networking system. These connections among the users can be
exploited by the social networking system to offer more relevant information to each user in
view of the users’ own stated interests.
[0003] Social networking systems typically incorporate a system for connecting users to
content that 1s most likely to be relevant to each user. For example, users may be grouped
according to on¢ or more common attributes in their profiles, such as geographic location,
employer, job type, age, music preferences, interests, or other attributes. Users of the social
networking system or external parties can then use these groups to customize or target
information delivery so that information that might be of particular interest to a group can be
communicated to that group.
[0004] Advertisers have attempted to leverage this information about members by
targeting their ads to members whose interests best align with the ads. For example, a social
networking system may display banner ads for a concert to members who 1include an affinity
for the performing band 1n their social networking system profile and live near a concert
venue where that band might be performing. However, these attempts are no different than
targeting of ads that exist in many other contexts. Advertisers have not yet been able to
exploit the relationships and connections among members of a social networking system 1n a

meaningful way to increase user engagement with an advertisement, advertised product, or

brand.
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SUMMARY
[0005] Embodiments of the invention are related to the determination of influencer scores
for a plurality of users of a social networking system. In one embodiment, an influencer
score 18 based at least 1n part on the influence of a first user on one or more users connected
to the first user, and influencer scores for the one or more users. For example, an influencer
score for a user John can be based on the influence of John on another user Bob, and on the
influencer score for the user Bob. The influencer score for Bob may, in turn, be based on the
influence of Bob on the users Joanne and Roger, and the influencer scores for Joanne and
Roger. In one embodiment, the influence of the first user on a user connected to the first user
can be based on the number and types of interactions performed by the connected user on
content of the first user. For example, a first user may share a link to a web page over the
social networking system. A user connected to the first user may thereafter comment on the
sharing of the link. The connected user’s comment may be used to determine the influence of
the first user on the connected user.
[0006] In one embodiment, a story describing an activity performed by an interacting
user 18 distributed to one or more viewing users according to a set of influencer scores for the
viewing users. In the embodiment, each influencer score can be associated with a category
assigned to the activity performed by the interacting user. For example, an interacting user
may share a link to an article posted on an investment website. Because the link 1s associated
with an article from the investment website, the interacting user’s activity may be assigned to
a finance category. An influencer score for a viewing user may thus be based on the viewing
user’s influence on each of his or her connections for the finance category, and on each
connection’s influencer score for the same finance category. Based on the influencer score
for the viewing user and also, in some 1nstances, on the influence of the interacting user on
the viewing user, a story describing the activity performed by the interacting user can be
provided to the viewing user.
[0007] By sending a story to a viewing user based 1n part on influencer scores,
embodiments can improve the overall effectiveness of the story. More specifically, because a
viewing user 1s presented with a story based on the viewing user’s influence with respect to
other users for a certain category, a subsequent interaction by the viewing user with the story
(¢.g., sharing the story) may enable the effective targeting of the story to other users who

would also likely be interested 1n and interact with the story.
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[0008] The features and advantages described 1n this summary and the following detailed

description are not all-inclusive. Many additional features and advantages will be apparent to

one¢ of ordinary skill 1n the art in view of the drawings, specification, and claims hereof.
BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 1s a diagram of a process for providing a story based on an influencer

score, 1n accordance with an embodiment of the invention.

[0010] FIG. 2A 1s a high level block diagram illustrating a system environment suitable

for operation of a social networking system, 1n accordance with an embodiment of the

invention.

[0011] FIG. 2B 1s a block diagram of various components of a social networking system,

in accordance with an embodiment of the invention.

[0012] FIG. 3 1s a flow chart of a process for providing a story to a viewing user based on

an ifluencer score, 1n accordance with an embodiment of the invention.

[0013] The figures depict various embodiments of the present invention for purposes of

illustration only. One skilled 1n the art will readily recognize from the following discussion

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

Overview

[0014] A social networking system offers 1ts users the ability to communicate and
interact with other users of the system. In use, users join the social networking system and
then add connections to a number of other users to whom they desire to be connected. As
used herein, the term “friend,” “follower,” and “fan” refers to any other user to whom a user
has formed a connection, association, or relationship via the system. Connections may be
added explicitly by a user, for example, the user may select a particular other user to be a
friend, or may be automatically created by the social networking site based on common
characteristics of the users (€.g., users who are alumni of the same educational 1nstitution).
Connections 1n social networking systems are usually 1n both directions, but need not be, so
the terms “user’” and “friend” depend on the frame of reference. For example, 1f Bob and Joe
arc both users and connected to each other 1n the system, Bob and Joe¢ are also each other’s
friends. The connection between users may be a direct connection; however, some
embodiments of a social networking system allow the connection to be indirect via one or
more¢ levels of connections. Also, the term friend need not require that users actually be

friends 1 real life, (which would generally be the case when one of the users 1s a business or

_3 -
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other entity); 1t simply implies a connection in the social networking system. As used herein,
the term connection may also be used to generally refer to a friend, follower, or fan of a user.
[0015] In addition to interactions with other users, the social networking system provides
users with the ability to interact with or perform activities relating to various types of social
networking objects supported by the system. A social networking object can represent a
variety of things, including, without limitation, profiles, applications (¢.g., games playable
within the social networking system), events (¢.g., a page representative of a concert that
users may attend), groups (e.g., a page to which user may belong), entity based pages or hubs
(¢.g., a page constituting a particular entity’s presence on the social networking system),
locations associated with a user (e.g., “Palo Alto, California, USA”), advertisements (e.g., a
page including advertising content), user-generated content items (€.g., user posts),
representations of physical or digital items, concepts, etc. A user can interact with a social
networking object by associating with the object or interacting with the object. For example,
a user can interact with an object by joining a group, attending an event, checking-in to a
location, becoming a fan of an organization’s fan page, liking a fan page, posting to a fan
page, etc. These are just a few examples of the objects upon which a user may act on in a
social networking system, and many others are possible. A user interaction can also include
an 1tem of user generated content. For example, a user can interact with a company’s fan
page by posting on the page. The post can include a user generated comment providing the
user’s opinion of the company’s products.

[0016] In one embodiment, influencer scores are determined for one or more viewing
users, and a story describing an activity performed by an interacting user 1s provided to the
viewing users based on the influencer scores. As used herein, an influencer score for a
viewing user can refer to a value representative of the viewing user’s mfluence on his or her
connections, and the connections’ own influencer scores. For example, an influencer score
can account for how influential a viewing user 1s with one of his friends, and also the friend’s
influencer scores with respect to her own friends.

[0017] By providing a story to a viewing user based on an influencer score for the
viewing user, embodiments can improve the overall effectiveness of the story. More
specifically, because a viewing user 1s presented with a story based on the viewing user’s
influence with respect to other users, a subsequent interaction by the viewing user with the
story (e.g., sharing the story) may enable the effective targeting of the story to other users

who would also likely be interested 1n and interact with the story.
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[0018] In one embodiment, the set of influencer scores for the viewing users may be
associated with a particular category assigned to the activity performed by the interacting
user. For example, an interacting user may share a link to a comment posted on a baseball
themed website. Because the link 1s associated with the aforementioned website, the
interacting user’s activity may be assigned to a sports category. Each determined influencer
score for the viewing users may also be associated with the sports category. As a result, the
influencer scores can more accurately reflect the influence that the interacting user’s
performance of the activity 1s likely to have on other users.

[0019] In one embodiment, each influencer score for a viewing user can be a function of
the influence values for the viewing user with respect to his or her connections, and the
influencer scores for the connections. In such an embodiment, an influencer score for the

viewing user may be calculated using the following equation:
F) =2, GoF(c)

[0020] In the equation shown above, F(v) 1s representative of the influencer score for a
ogrven viewing user (v). G(v,c) 1s representative of the influence value for the viewing user
(v) with respect to a connection (¢), where the viewing user (v) 1s associated with 7
connections. F(c¢) 1s representative of the influencer score for the connection (¢).

[0021] The influence value G(v,c), in general, indicates the amount of influence the
viewing user has on a connection. In one embodiment, the influence value can be calculated
based on the number and types of interactions performed by the connection on the content of
the viewing user (¢.g., content generated by the viewing user, stories describing activities
performed by the viewing user, etc.). In one aspect, the influence value may have a relatively
high value 1f the number of interactions performed by the connection on the content of the
viewing user 18 also relatively high. In another aspect, the influence value may be
determined according to weights for the types of interactions performed by the connection,
where different types of interactions are weighted differently. For example, an influence
value may be higher 1f a connection comments on an activity performed by the viewing user
rather than liking the activity. In one embodiment, the influence value may also be
calculated based on the type of relationship between the viewing user and the connection.
For example, an influence value may be higher 1f the connection 1s a friend of the viewing
user rather than a fan of the viewing user. In one aspect, the content of the viewing user that
1s considered 1n calculating the influence value may be limited to those associated with the

same category as the activity performed by the interacting user.
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[0022] The mnfluencer score F(c) for a connection of the viewing user can be based 1n part
on an influence value G(c,k) for the connection with respect to a user connected to the
connection, and an influencer score F(k) for the user connected to the connection. The
influence value for the connection can be determined in a manner similar to the determination
of the influence value G(v,c) for the viewing user.

[0023] In one embodiment, the influencer score for the viewing user can be calculated as
the summation of a set of influencer score components for the viewing user, where each
influencer score component is based on an influence value G(v,c¢) weighted against a
corresponding influencer score F(c). In onec embodiment, at least one viewing user may be
provided with a story describing the activity performed by the interacting user, where the
story 1s provided based on an influencer score component for the interacting user with respect
to the at least one viewing user. The influencer score component for the interacting user can
be based on the computed influencer score F(v) for the viewing user and an influence value
for the interacting user with respect to the viewing user. The influence value for the
interacting user can generally represent the amount of influence the interacting user has on
the at least one viewing user.

[0024] In one embodiment, the at least one viewing user may be provided with a story if
the influencer score component for the interacting user with respect to the viewing user
exceeds a predefined threshold value. In another embodiment, the at Ieast one viewing user
may be provided with the story 1f the influencer score component corresponding to the
viewling user 18 greater than other mfluencer score components corresponding to the viewing
user. For example, a first interacting friend of a viewing user may have liked an article
posted on a sports web page. A second mteracting friend of the viewing user may have
shared an article posted on a cooking blog. A story describing the activity of the first
interacting friend may thereafter be provided to the viewing user because the influencer score
component associated with the activity of the first friend 1s greater than the influencer score
component associated with the activity of the second friend.

[0025] FIG. 1 1llustrates a process for providing a story 190 to one or more viewing users
120 based on influencer scores. The process begins with an influence targeting engine 1735
identifying an activity 112 performed by the interacting user 110 on an object 130. The
object 130 may be, for example, an article posted on a particular web page. The interacting
user 110 may have performed an activity on the object by sharing a link to the article. Upon
identifying the activity 112 performed by the interacting user 110, the influence targeting

engine 175 1dentifies one or more viewing users connected to the interacting user 110. In
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FIG. 1, the influence targeting engine 175 1dentifies the viewing users 120a and 120b. Upon
identifying the one or more viewing users, the influence targeting engine 175 determines
influencer scores for the viewing users 120, and the influence of the interacting user 110 on
the viewing users 120. The influencer scores may be associated with a category assigned to
the activity 112. In one embodiment, an influencer score can be based on the influence of the
viewing user 120 on those users connected to the viewing user, and the influencer scores for
the users connected to the viewing user. In FIG. 1, for example, an influencer score for the
viewing user 120a can be based on the influence of the viewing user 120a on the users 122a
and 122b, and on the influencer scores for the users 122a and 122b. Based on the calculated
influencer scores for the viewing users 120 and the influence of the interacting user 110, one
or more of the viewing users 120 are selected and provided with the story 190 describing the
activity performed by the interacting user 110.

[0026] In one embodiment, the selection of the one or more of the viewing users 120 may
be based on a threshold influencer score. In particular, a viewing user 120 may be selected
only 1f the influencer score for the user exceeds a certain threshold influencer score. In this
way, the influencer threshold score may act as a hard filter in the distribution of stories. The
threshold influencer score may be automatically set by the social networking system or
received from an advertiser or system operator.

[0027] In another embodiment, the selection of the one or more viewing users 120 may
be based on the influencer score for the viewing users and/or other criteria. For example, in
selecting the one or more viewing users, the influencer scores for the viewing users may be
considered along with the ages, genders, interests, click through rates (CTR), and/or other
criteria associated with the viewing users. In contrast to filtering viewing users based on a
threshold influencer score, the embodiment considers the threshold scores as one of several
inputs 1n the selection process. For example, the influencer score may be one of several
features used to compute a score for ranking candidate stories or advertisements. In the
embodiment, the higher the influencer score for a viewing user, the more likely the viewing
user 18 selected to be provided with the story 190. However, a story need not meet a
particular threshold influencer score to be selected for a viewing user.

[0028] In one embodiment, the viewing users 120 that are provided with the story 190
can interact with the story such that the story 190 can be presented to one or more users 122
connected to the viewing users. In such an embodiment, influencer scores are determined for
the users connected to the viewing users 120. Thereafter, the influence targeting engine 1735

can determine which users 122 to present with the story 190.
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System Architecture

[0029] FIG. 2A 1s a high level block diagram illustrating a system environment suitable
for operation of a social networking system 100. The system environment includes one or
more client devices 202, one or more third-party websites 203, a social networking system
100, and a network 204. While only three client devices and one third-party website are
shown 1n FIG. 2A, 1t should be appreciated that any number of these entities (including
millions) can be included. In alternative configurations, different entities can also be
included 1n the system.

[0030] The network 204, 1in general, can be any network, including but not limited to any
combination of the Internet, a mobile network, a LAN, a wired or wireless network, a private
network, and/or a virtual private network.

[0031] The client devices 202 mclude one or more computing devices that can receive
user input and can transmit and receive data via the network 204. For example, the client
devices 202 may be desktop computers, laptop computers, tablet computers (pads), smart
phones, personal digital assistants (PDAS), or any other device including computing
functionality and data communication capabilities. The client devices 202 are configured to
communicate via network 204, which may include any combination of local arca and/or wide
arca networks, using both wired and wireless communication systems. The client devices
202 can provide a means by which various users can communicate with the social networking
system 100. The third party website 203 1s coupled to the network 204 1n order to
communicate with the social networking system 100.

[0032] The social networking system 100 includes a computing system that allows users
to communicate or otherwise interact with each other and access content as described herein.
In one embodiment, the social networking system 100 stores user profiles that describe the
users of a social network, including biographic, demographic, and other types of descriptive
information, such as work experience, educational history, hobbies or preferences, location,
and the like. The social networking system 100 additionally stores other objects, such as fan
pages, events, groups, advertisements, general postings, ctc.

[0033] FIG. 2B 1s an example block diagram of various components of the social
networking system 100. The social networking system 100 includes a web server 250, a data
logger 260, a influence targeting engine 173, a profile store 2035, a group store 210, an event
store 215, an application data store 220, a transaction store 225, a privacy data store 230,

relationship data store 240, an activity data store 2435, an ad store 246, and an influencer score
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store 248. In alternative configurations, different components can be included in the system
100.

[0034] In general, the web server 250 links the social networking system 100 via the
network 204 to one or more of the client devices 202, as well as to one or more third party
websites 203. The web server 250 may include a mail server or other messaging
functionality for receiving and routing messages between the social networking system 100
and the client devices 202 or third party websites 203. The messages can be 1nstant
messages, queued messages (¢€.g., email), text and SMS messages, or any other suitable
messaging technique. In one embodiment, the web server 250 can receive user requests for
content, where a story (¢.g., a newsfeed story, a sponsored story, etc.) 1s to be provided with
the content. In response, the web server 250 may send a request for a story to the influence
targeting engine 173.

[0035] The data logger 260 1s capable of receiving communications from the web server
250 regarding the different interactions users may have with a number of different types of
social networking objects 1n the social networking system 100. The social networking
system 100 can maintain such data in any suitable manner. In one embodiment, cach of the
profile store 203, the group store 210, the event store 215, the application data store 220, the
transaction store 225, the privacy data store 230, the relationship data store 240, the activity
data store 245, the ad store 246, and the influencer score store 248 store data structures to
manage the data for cach mstance of a corresponding type of social networking object
maintained by the system 100. The data structures include information ficlds that are suitable
for the corresponding type of object. (For example, the event store 215 contains data
structures that include the time and location for an event, whereas the profile store 205
contains data structures with fields suitable for describing a user’s profile.). When a new
object of a particular type 1s created, the system 100 1nitializes a new data structure of the
corresponding type, assigns a unique object identifier to 1t, and begins to add data to the
object as needed. This might occur, for example, when a new user activity 1s detected by the
system 100. In response, the system 100 would generate a new instance of an activity object
in the activity data store 2435, assign a unique 1dentifier to the activity object, and populate the
activity object with information describing the activity or interaction, etc.

[0036] The influence targeting engine 175 computes influencer scores for one or more
viewing users, and determines which of the viewing users are to be sent a story 190 based on
the influencer scores. In one embodiment, the influence targeting engine 175 can identify an

activity performed by the interacting user 110. For example, the influence targeting engine
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175 can retrieve information collected by the data logger 260 to determine that the interacting
user 110 has liked a particular movie, liked a fan page, shared a particular link, shared a
particular article, shared a photo album, etc. Upon 1dentifying the activity, the influence
targeting engine 175 determines a category for the activity performed by the interacting user
110. A category can be based on the content of the object involved 1n the activity (e.g., topic
of an article), metadata for the object involved in the activity, 1identification information for
the object (¢.g., a universal resource 1dentifier used to access article can be accessed), or any
combination thercof. For example, an interacting user 110 may indicate that he or she likes a
particular article discussing the sport of football. The influence targeting engine 175 can
thercafter process the text of the article to determine the subject of the article (1.¢., football)
using a natural language processing algorithm. As a result of such a determination, the
influence targeting engine 175 assigns the interacting user’s activity to a sports or football
category.

[0037] As another example, an interacting user 110 may indicate that he or she likes the
website of a particular electronics retailer. Based on the tags or other metadata embedded 1n
the website, the influence targeting engine 175 assigns the interacting user’s activity to an
clectronics category. In the example, the influence targeting engine 175 may reference a
suitable data structure (¢.g., a table) containing a correspondence between metadata and
categorics to determine the category for the activity.

[0038] As yet another example, an interacting user may share an article from a particular
finance website. Because the article 1s taken from the finance website, regardless of 1ts
content, the influence targeting engine 175 may assign the interacting user’s activity to a
finance category. In the example, the influence targeting engine 175 may reference a suitable
data structure (¢.g., a table) containing a correspondence between universal resource
identifiers (¢.g., URLS, etc.) and categories to determine the category for the activity.

[0039] After 1dentifying the category for the activity performed by the interacting user
110, the influence targeting engine 175 1dentifies one or more viewing users 120. Each
viewing user can be a user connected to the interacting user 110 over the social networking
system 100. For example, a viewing user can be a friend, follower, fan, etc. of the interacting
user 110. After identifying the one or more viewing users 120, an influencer score
component for the interacting user 110 with respect to each of the viewing users can be
calculated. As will be described below, the calculated influencer score components can be
used to determine which of the viewing users 120 to send the story 190. In one embodiment,

an 1nfluencer score component can be computed as a function of an influence value for the
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interacting user 110 with respect to a given viewing user 120, and the influencer score for the
viIewing user.

[0040] In one embodiment, the influence targeting engine 175 may recursively calculate
the influencer scores for the viewing users 120. In such an embodiment, the influence
targeting engine 175 may calculate the influencer scores for the connections 122 of the
viewing users, the influencer scores for a set of users connected to the connections 122, and
so on. In other embodiments, the influencer scores for the viewing users 120 may have been
previously calculated. In particular, the influence targeting engine 175 may periodically
calculate and store, 1n the influencer score store 248, influencer scores for various categories
for the users of the social networking system 100. In such an embodiment, the influence
targeting engine 175 can retrieve the influencer scores for the viewing users 120 from the
store 248, where cach influencer score 18 associated with the category associated with the
activity performed by the interacting user 110.

[0041] In one embodiment, the influencer score for each given viewing user 120 can be
calculated based on a set of influencer score components for the viewing user 120. Each
influencer score component for the given viewing user 120 can be computed as a function of
the influence value for the viewing user with respect to one of his or her connections 122
weighted against the influencer score for the connection 122,

[0042] In one embodiment, cach influence value for the viewing user 120 with respect to
one¢ of his or her connections 122 can be based on the number and types of interactions
performed by the connection 122 on the content of the viewing user 120. In particular, the
influence targeting engine 175 can 1dentify one or more items of content associated with the
viewing user 120. Each content item can be content generated by the viewing user, a story
describing an activity performed by the viewing user, etc. For example, a content item may
be a comment posted by the viewing user 120 to a fan page of a particular company. As
another example, a content 1item may be a story indicating that the viewing user 120 has liked
a particular movie. In one embodiment, the influence targeting engine 175 may 1dentify the
on¢ or more 1tems of content by referencing the various stores of the social networking
system 100.

[0043] Upon 1dentifying the one or more items of content, the influence targeting engine
175 determines a category for cach item. The influence targeting engine 175 can determine
the category for an item 1n any suitable manner. For example, the influence targeting engine
175 can determine the category for an item based on the information included 1n the item of

content (e.g., the text, audio, and/or video of the item), metadata associated with the item of
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content (¢.g., tags), and/or 1dentification information (¢.g., URLS) associated with the 1tem of
content.

[0044] After determining the categories for the items of content, the influence targeting
engine 175 determines a set of candidate content items. In one embodiment, for each content
item, the influence targeting engine 175 determines whether the category assigned to the
content item matches the category assigned to the activity performed by the interacting user
110. If a match 1s determined, the item of content 1s included in the set of candidate content
items. In other embodiments, determination of the influencer score for the viewing user may
not be 1n association with a particular user activity. For example, influencer scores for the
viewing user may be periodically computed by the influence targeting engine 175 for various
categories. In such embodiments, the influence targeting engine 175 determines whether the
category assigned to the content item matches the category with which the influencer score to
be computed 1s to be associated.

[0045] Upon 1dentifying the set of candidate content items, the influence targeting engine
175 1dentifies a subset of the candidate content items, where each 1tem 1n the subset 1s a
content item with which a given connection 122 of the viewing user 120 has interacted. For
example, the influence targeting engine 175 may include a content item 1n the subset 1f a
connection 122 has liked, shared, reviewed, and/or commented on the content 1item.

[0046] Upon 1dentifying the subset of candidate content items, the influence targeting
engine 175 determines the number of 1nteractions performed by the connection 122 on the
content items in the subset. For example, the subset may include two content items. The
connection 122 may have interacted with a first content item twice. The connection 122 may
have additionally interacted with a second content item three times. As such, the number of
interactions performed by the connection 122 would be five. In addition to determining the
number of interactions performed by the connection 122, the influence targeting engine 175
determines a type for each interaction performed by the connection 122. Based on the
determined type for each interaction, the influence targeting engine 175 assigns a specific
weilght to the interaction. In one embodiment, interactions that are more indicative of the
influence of the viewing user 120 may be weighted higher. For example, an interaction
where the connection 122 has commented on a particular content item may have a greater
weilght than an interaction where connection 122 has liked a particular content item. In one
embodiment, the influence targeting engine 175 further determines a relationship type for the

viewing user 120 and the connection 122. For example, the influence targeting engine 175
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can determine that the relationship between the viewing user 120 and the connection 122 18
of a friend type.

[0047] Based on the number of interactions performed by the connection 122, the weights
for the interactions, and the relationship type for the viewing user and the connection, the
influence targeting engine 175 calculates an influence value for the viewing user 120 with
respect to the connection 122, The influence value can be calculated in any suitable manner.
In one embodiment, the weights of each interaction can be summed and thereafter multiplied
by a relationship constant (a constant representative of the type of relationship between the
viewing user and the connection) 1n order to obtain the mfluence value. As an example, a
first interaction may have a weight of 1 and a second interaction may have a weight of 2.
The values may be summed and multiplied by a relationship constant of 1. As a result, the
influence value for the viewing user may be calculated to be a value of 3. In such an
embodiment, the higher the weights, the greater the number of interactions, and the higher the
relationship constant, the higher the influence value calculated by the influence targeting
engine 175. Other calculations for determining an mfluence value may also be used.

[0048] After determining the influence value for each of the connections 122, the
influence targeting engine 175 determines a set of influencer scores for the connections 122.
In one embodiment, the influence targeting engine 175 may recursively calculate the
influencer scores for the connections 122. In other embodiments, the influencer scores for
the connections may have been previously calculated. In particular, the influence targeting
engine 175 may periodically calculate and store, 1in the influencer score store 248, influencer
scores for various categories for the users of the social networking system 100. In such an
embodiment, the influence targeting engine 175 can retrieve the influencer score for the
given connections 122 from the store 248.

[0049] Upon obtaining the influence values and influencer scores corresponding to the
connections 122, an influencer score for the viewing user 120 can be calculated. In one
embodiment, a set of influencer score components for the viewing user can be first computed.
Each influencer score can be a function of the influence value corresponding to a particular
connection 122 weighted against the influencer score for the same connection 122, In one
embodiment, the influencer score component may be calculated by multiplying the influence
value corresponding to a connection 122 with the influencer score for the connection 122.
After calculating the set of influencer score components, the influence targeting engine 175

sums the components 1n order to determine the influencer score for the viewing user 120. In
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on¢ embodiment, the influencer score for the viewing user 120 can be stored 1n, for example,
the influencer score store 248.

[0050] As discussed, the influencer score components for the interacting user 110 can
additionally be based on the influence values for the interacting user 110 with respect to the
identified viewing users. Determination of each influence value for the interacting user 110
with respect to a given viewing user can be performed in a manner similar to the
determination of an influence value for a viewing user with respect to a connection, as
described above.

[0051] Based on the influencer scores for the viewing users 120 and the influence values
for the mteracting user 110, the influence targeting engine 175 calculates an influencer score
component for the interacting user 110 with respect to each viewing user 120. Upon
calculating each of the mfluencer score components for the interacting user 110, the score
components can be summed to determine an influencer score for the interacting user 110.
The mnfluencer score components and/or the influencer score for the interacting user 110 can
thereafter be stored, for example, 1n the influencer score store 248. In one embodiment, the
influencer score components and/or influencer score can be stored 1n a suitable data structure,
such as a database. The stored scores/components may be used to later distribute the story
describing the activity performed by the interacting user 110. The stored scores/components
can additionally be later referenced during, for example, the calculating of influencer score
components for other users that are connected to (either directly or indirectly) to the
interacting user 110.

[0052] In one embodiment, the influence targeting engine 175 determines one or more of
the viewing users to provide the story 190 describing the user’s activities. In one
embodiment, such a determination 1s not made for ecach viewing user until a request for
content including one or more stories 1s recerved from a viewing user. For example, the
determination may not be performed for a given viewing user until the viewing user has
requested a page that includes a newsfeed, sponsored stories, etc.

[0053] Determination of whether a viewing user 18 to be provided with the story 190 can
be performed 1n any suitable manner. In one embodiment, the influence targeting engine 1735
can compare an influencer score component for the interacting user 110 corresponding to the
viewing user to a predefined threshold value. If the influencer score component exceeds the
threshold, the story can be provided to the viewing user. The threshold value may have been
previously received via an input provided by, for example, an operator of the social

networking system 100. In another embodiment, the influence targeting engine 175 can

- 14 -



CA 02865749 2014-08-27

WO 2013/142311 PCT/US2013/031931

compare the influencer score component corresponding to the viewing user with other
influencer score components corresponding to the same viewing user, where the other
influencer score components are associated with other activities performed by users
connected to the viewing user. If the influencer score component associated with the activity
of the interacting user 110 exceeds the other influencer score components, the story can be
provided to the viewing user. For example, a first interacting user connected to a viewing
user may like a particular movie. A second interacting user connected to the viewing user
may share a particular article posted on a website. Two separate influencer score
components with respect to the viewing user may be calculated. The influencer score
components may be compared, and the activity associated with the higher influencer score
component may be selected to have a story describing the activity provided to the viewing
user. In still another embodiment, the influence targeting engine 175 may consider the
influencer score component along with other criteria associated with the viewing user 1n
determining whether the user 1s to be provided with a story.

[0054] After determining the viewing users to be provided with the story, the influence
targeting engine 175 generates the story describing the activity performed by the interacting
user 110. For example, the generated story may indicate that the interacting user has liked
the fan page of a certain company. In one embodiment, the story can optionally include an
input element. The mput clement enables a viewing user to interact with the story. For
example, a viewing user 120 can use an input element to share a story with users connected
to the viewing user. The imnput element can include any suitable mechanism for enabling an
input to be recerved from a viewing user. For example, the input element can include a text
field, a set of radio buttons, a set of checkboxes, a dropdown menu, a button or set of buttons,
ctcC.

[0055] After generating the story, the influence targeting engine 175 sends, for display,
the story to the viewing users 120 determined to be sent the story. In particular, a client 202
of the viewing users 120 can be configured to display the story to the viewing users. The
generated story can be displayed to each selected viewing user 120 as a newsteed story, a
banner, an interactive pop-up, a sponsored story, or 1n association with an application
associated with the social networking system executing on the client 202.

[0056] In one embodiment, after providing the story to a viewing user 120, the social
networking system 100 can receive information from the viewing user 120 via the optional
input element of the story. In one embodiment, the viewing user’s interaction with the input

clement and the received information can be used to distribute the story and/or information
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regarding the viewing user’s interaction to the connections 122 of the viewing user. For
example, the viewing user 120 may share a story that includes a link posted by the interacting
user 110. In response to the sharing, the social networking system 100 may provide the story
to the connections 122 of the viewing user 120. In one embodiment, the story can be
provided, for display, to the connections 122 based on influencer scores for the connections.
Method for Providing Stories Based on Influencer Scores

[0057] FIG. 3 illustrates one embodiment of a process for providing a story based on an
influencer score. In one embodiment, the process identifies 315 an activity performed by the
interacting user 110. For example, the process can identify that the interacting user 110 has
read a particular news article. The process determines 320 a category for the activity
performed by the interacting user 110. For example, the interacting user 110 may share a
link to an article posted on an investment blog. As such, the category for the activity may be
considered to be finance. The process 1dentifies 325 one or more viewing users connected to
the interacting user 110. For example, each of the one or more viewing users may be a friend
of the interacting user 110, a follower of the interacting user, a fan of the interacting user, etc.
The process determines 330 influencer scores for the one or more viewing users 120. Each
influencer score may be a function of the influence values for viewing user with respect to
on¢ or more connections of the viewing user, and the influencer scores for connections. After
determining the influencer scores, the process determines 3335, based on the calculated
influencer scores, at least one viewing user to be provided with the story. In one
embodiment, the process additionally determines the at least one viewing user based on an
influence value for the interacting user with respect to the at least one viewing user. The
process generates 340 the story describing the activity performed by the interacting user 110.
The process provides 345 the story, for display, to the at least one viewing user.

Summary

[0058] The foregoing description of the embodiments of the invention has been presented
for the purpose of 1llustration; it 1s not intended to be exhaustive or to limit the invention to
the precise forms disclosed. Persons skilled 1n the relevant art can appreciate that many
modifications and variations are possible 1n light of the above disclosure.

[0059] Some portions of this description describe the embodiments of the invention in
terms of algorithms and symbolic representations of operations on information. These
algorithmic descriptions and representations are commonly used by those skilled in the data
processing arts to convey the substance of their work effectively to others skilled 1n the art.

These operations, while described functionally, computationally, or logically, are understood
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to be implemented by computer programs or equivalent electrical circuits, microcode, or the
like. Furthermore, 1t has also proven convenient at times, to refer to these arrangements of
opcrations as modules, without loss of generality. The described operations and their
assoclated modules may be embodied 1n software, firmware, hardware, or any combinations
thereof.

[0060] Any of the steps, operations, or processes described herein may be performed or
implemented with one or more hardware or software modules, alone or in combination with
other devices. In one embodiment, a software module 1s implemented with a computer
program product comprising a computer-readable medium containing computer program
code, which can be executed by a computer processor for performing any or all of the steps,
operations, or processes described.

[0061] Embodiments of the invention may also relate to an apparatus for performing the
operations herein. This apparatus may be specially constructed for the required purposes,
and/or 1t may include a general-purpose computing device selectively activated or
reconfigured by a computer program stored in the computer. Such a computer program may
be stored 1n a tangible computer readable storage medium or any type of media suitable for
storing clectronic instructions, and coupled to a computer system bus. Furthermore, any
computing systems referred to in the specification may include a single processor or may be
architectures employing multiple processor designs for increased computing capability.
[0062] Embodiments of the invention may also relate to a computer data signal embodied
in a carrier wave, where the computer data signal includes any embodiment of a computer
program product or other data combination described herein. The computer data signal 1s a
product that 1s presented 1n a tangible medium or carrier wave and modulated or otherwise
encoded 1n the carrier wave, which 1s tangible, and transmitted according to any suitable
transmission method.

[0063] Finally, the language used 1n the specification has been principally selected for
readability and instructional purposes, and 1t may not have been selected to delineate or
circumscribe the mventive subject matter. It is therefore intended that the scope of the
invention be limited not by this detailed description, but rather by any claims that 1ssue on an
application based herecon. Accordingly, the disclosure of the embodiments of the invention 1s
intended to be 1llustrative, but not limiting, of the scope of the invention, which is set forth in

the following claims.
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Claims
]. A computer-implemented method comprising:
identifying an activity performed by an interacting user of a social networking system;

determining an influencer score for a viewing user connected to the interacting user, wherein

determining the influencer score for the viewing user comprises:
determining an influencer score for each connection in a set of connections of the viewing user;

determining an influence value for the viewing user with respect to each connection in the set of
connections, the influence value with respect to each connection in the set of connections being

indicative of the viewing user’s influence on the connection; and

determining the influencer score for the viewing user based on the influencer scores for the set of
connections weighted by the influence values for the viewing user with respect to the set of

connections;

determining, based on the influencer score for the viewing user, to send a story describing the

activity to the viewing user; and

sending the story describing the activity to a client device for display to the viewing user.

2. The computer-implemented method of claim 1, wherein determining the influencer score
for viewing user further comprises assigning a category to the activity performed by the

interacting user, wherein the influence value for the viewing user and the influencer score for

each connection are associated with the assigned category.

3. The computer-implemented method of claim 2, wherein assigning a category to the

act1vity is based at least on one of the following: content associated with a social networking
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object involved 1n the activity, metadata associated with the activity, and 1dentitication

information for the activity.

4, The computer-implemented method of claim 1, wherein the influence value for the
viewing user with respect to a connection from the set of connections is based on one or more

interactions performed by the connection with content associated with the viewing user.

5. The computer-implemented method of claim 4, wherein the influence value for the
viewing user 1s based at least in part on a count for the one or more interactions performed by the

connection on the content of the viewing user.

6. The computer-implemented method of claim 4, wherein the influence value for the
viewing user 1s based at least in part on a weight for each interaction of the one or more

interactions, wherein the weight for the interaction is based on a type for the interaction.

7. The computer-implemented method of claim 6, wherein an interaction having a comment

type has a greater weight than an interaction having a like type.

8. The computer-implemented of claim I, further comprising determining an influence value
for the interacting user with respect to the viewing user, wherein determining to send the story to

the viewing user 1s based at least in part on the influence value for the interacting user.

9. The computer-implemented method of claim 8§, wherein determining to send the story to

the viewing user comprises:

determining an influencer score component for the interacting user based on the influence value

for the interacting user and the influencer score for the viewing user;

comparing the influencer score component against a threshold value; and
determining that the influencer score component is greater than the threshold value.
10. A computer-implemented method comprising:

determining an influencer scores for a first user, wherein determining the influencer score
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COMprises:

determining an influence value indicative of an amount that the first user influences a second

user connected to the first user;
determining an influencer score for the second user; and

generating an influencer score for the first user based on (1) the determined influence value and

(2) the determined influencer score for the second user; and
storing, in connection with a user profile of the first user, the influencer score for the first user.

11.  The computer-implemented method of claim 10, wherein the influencer score for the
second user is based on (1) an influence value indicative of an amount that the second user

influences a third user, and (2) an influencer score for the third user.

12.  The computer-implemented method of claim 10, wherein the influence value 1s based at
least 1n part on one more interactions performed by the second user with content associated with

the first user.

13.  The computer-implemented method of claim 10, wherein the influence value 1s based at
least in part on a number of instances the second user has interacted with social networking

system content generated by the first user.

14.  The computer-implemented method of claim 10, wherein determining the influence value

includes:

assigning an interaction type to each of a plurality of instances that which the second user has

interacted with social networking system content generated by the first user;

determining, for each instance in the plurality, a weight based on the assigned interaction type for

the 1instance; and

determining the influence value based at least in part on the determined weights for the plurality

of 1nstances.
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15.  The computer-implemented method of claim 10, further comprising:
identifying an activity performed by a third user connected to the first user;

selecting the first user to send a story describing the activity performed by the third user, wherein

the selecting is based on at least the influencer score determined for the first user; and
sending the story to the first user.

16. A computer-implemented method comprising:

identifying a viewing user connected to an interacting user of an online system:;

determining, for each connection in a set of connections of the viewing user, an influence value

indicative of the viewing user’s influence on the connection;

determining an influencer score for the viewing user based on the influence values determined

for the set of connections;

determining, based on the influencer score, to send a story to the viewing user describing an

activity performed by the interacting user; and
sending the story to a client device for display to the viewing user.

17.  The computer-implemented method of claim 16, wherein the influence value for a

connection from the set of connections 1s determined based at least in part on: (1) a count for a
plurality of interactions performed by the connection with social networking content of the

viewing user, and (2) an interaction type for each of the plurality of interactions.

18. The computer-implemented method of claim 16, wherein the influencer score is

associated with a particular category.

19.  The computer-implemented method of claim 16, wherein determining to send the story to

the viewing user comprises:

determining whether the determined influencer score exceeds a threshold influencer score value;
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and

determining to send the story to the viewing user based on the determined influencer score

exceeding the threshold influencer score value.
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