wo 2012/109487 A2 I}/ 0000 0O A

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2012/109487 A2

(51

eay)

(22)

(25)
(26)
(30)

1

(72

16 August 2012 (16.08.2012) WIPO I PCT
International Patent Classification:
G060 50/30 (2012.01)
International Application Number:
PCT/US2012/024550
International Filing Date:
9 February 2012 (09.02.2012)
Filing Language: English
.. (8D
Publication Language: English
Priority Data:
61/441,542 10 February 2011 (10.02.2011) US
13/042,460 8 March 2011 (08.03.2011) US
Applicant (for all designated States except US): MI-
CROSOFT CORPORATION [US/US]; One Microsoft
Way, Redmond, Washington 98052-6399 (US).
Inventors: NEYSTADT, Eugene (John); c¢/o Microsott
Corporation, LCA - International Patents, One Microsoft
Way, Redmond, Washington 98052-6399 (US). KARIDL, (84)

Ron; c¢/o Microsoft Corporation, LCA - International Pat-
ents, One Microsoft Way, Redmond, Washington 98052-
6399 (US). WEISFELD, Yitzhak Tzahi; ¢/o Microsoft
Corporation, LCA - International Patents, One Microsott
Way, Redmond, Washington 98052-6399 (US). VAR-

SHAVSKY, Roy; ¢/0 Microsott Corporation, LCA - Inter-
national Patents, One Microsoft Way, Redmond, Washing-
ton 98052-6399 (US). ORON, Avigad; ¢/o Microsoft Cor-
poration, LCA - International Patents, One Microsoft Way,
Redmond, Washington 98052-6399 (US). RADINSKY,
Kira; c/o Microsoft Corporation, LCA - International Pat-
ents, One Microsoft Way, Redmond, Washington 98052-
6399 (US).

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

[Continued on next page]

(54) Title: SOCIAL NETWORK BASED CONTEXTUAL RANKING

(57) Abstract: A ranked set of users may be calculated from an expertise

CATEGORY
DATABASE

EXPERTISE
SCORER

EXPERT
DATABASE

130
SOCIAL
MARKETING
SYSTEM
132
CONSUMING
APPLICATIONS

102 DEVICE

RS

100
SYSTEM FOR RANKING
INFORMATION

10{ T T
SOFTWARE
COMPONENTS |

1
1 108

FIG. 1
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recommendations, social marketing, or other uses. A person's reputation
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other person may be related to their proximity and activity in one or more
social networks.
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Social Network Based Contextual Ranking
Background

[0001] Not everybody’s opinion matters. Some people are more trusted than
others, and some people have more expertise than others. Each person may be trusted
differently by different people, and one person may be trusted by a first person but
distrusted by a second person.

Summary

[0002] A ranked set of people may be calculated from a reputation or influence
rating for specific categories. The ranked set of people may be tailored for a specific user
by selecting those people from a user’s social network that have influence in a given
category. The group of people may be ranked based on the user’s trust in the people, as

well as the people’s expertise or influence in the category. The ranked set of people may

be consumed by various applications that may personalize information based on the user’s

social network.

[0003] This Summary is provided to introduce a sclection of concepts in a
simplified form that are further described below in the Detailed Description. This
Summary is not intended to identify key features or essential features of the claimed
subject matter, nor is it intended to be used to limit the scope of the claimed subject
matter.

Brief Description of the Drawings

[0004] In the drawings,

[0005] FIGURE 1 is a diagram of an embodiment showing a network
environment with a system or ranking information.

[0006] FIGURE 2 is a flowchart of an embodiment showing a method for
identifying potential influencers.

[0007] FIGURE 3 is a flowchart of an embodiment showing a method for
analyzing influence factors.

[0008] FIGURE 4 is a flowchart of an embodiment showing a method for

processing a request.

Detailed Description

[0009] A system for evaluating and presenting information combines people’s
influence or reputation with a level of trust. A person’s reputation or influence may be

determined through the person’s online presence, and the level of trust may be derived
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from a user’s social network. For each person, their specific social network may cause the
system to yield different, personalized results.

[0010] The system may create different results for different contexts or
categories. Each context may be a different subject matter, use scenario, topic, or area for
which the system may operate. Each person may have a reputation or expertise in
different topics, each of which may be a different level of expertise. The system may
return different results for a particular user based on the context of a query. For example,
a query relating to photography may return a different ranked list of people than the same
query but relating to nutrition. The differences may be in part related to the people’s
expertise or reputation in the various fields.

[0011] The ranked list of people may be used to find connections into a set of
information objects. The information objects may be ranked according to the ranked list
of people and presented to a user in some form. The information objects may be search
results from a keyword search, documents from a document repository, reviews or other
information about retail products for purchase, or any other type of information.

[0012] A use scenario may be to retrieve recommendations for the purchase of an
item. The system may receive the query context and a user identification, then return a
ranked list of persons based on the user’s trust in people who wrote the reviews. An
application may receive the ranked list, determine connections between the ranked list and
product reviews, then present a list of reviews of the product that are organized according
to the level of trust the user has in the people who created the reviews.

[0013] A person’s reputation in a context may be determined through the person’s
online activity and reputation within the context. A person who has a high degree of
activity in the context and/or enjoys a quality reputation in the context can be considered
an influencer in the field. The person’s activity may be determined through many
different online activities, including blog postings, comments left on other blogs, activity
on public forums, conference attendance, and other public activities. In cases where a
person’s permission is obtained, the person’s activities may be determined through private
correspondence, including email communications, instant messages, or other information.

[0014] People may have different types of influence or reputation. In some cases,
a person may have a high level of expertise in a category. In other cases, a person may

communicate with or otherwise influence other people on the same category without
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having a measurable level of expertise. Some embodiments may use one or both types of
influencers to determine a ranking.

[0015] Throughout this specification, the terms “user” and “person” or “people”
are used in a specific manner. The term “user” relates to the person at the center of the
social network. The user is the one for whom a ranked list may be generated, whereas the
“people” are other people that may or may not be in the user’s social network. The terms
are used to help identify the user for whom any customization may be performed.

[0016] For the purposes of this specification and claims, the term “person” or
“user” may refer to both natural people and other entities that operate as a “person”. A
non-natural person may be a corporation, organization, enterprise, team, or other group of
natural people.

[0017] For the purposes of this specification and claims, the term “social
network” or “online social network” may relate to any type of computerized mechanism
through which persons may connect or communicate with each other. Some social
networks may be formal systems that facilitate end-to-end communications between
people in a social network. Other social networks may be less formal, and may consist of
a person’s email contact list, phone list, mailing list, or other database from which a
person may initiate or receive communication. In some embodiments, a social network
may be inferred from a call log, instant messaging log, email log, or any other
communications between people. In many cases, the social network may be inferred
without examining or identifying the content of the communications between people.

[0018] In some cases, a social network may facilitate one-way relationships. In
such a social network, a first person may establish a relationship with a second person
without having the second person’s permission or even making the second person aware of
the relationship. A simple example may be an informal email contact list where a person
may store contact information for other people. Another example may be a social network
where a first person “follows” a second person to receive content from the second person
or where the person subscribes to a syndicated feed. The second person may or may not
be made aware of the relationship.

[0019] In some cases, a social network may facilitate two-way relationships. In
such a social network, a first person may request a relationship with a second person and
the second person may approve or acknowledge the relationship so that the two-way

relationship may be established. In some social networks, each relationship within the
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social network may be a two-way relationship. Some social networks may support both
one-way and two-way relationships.

[0020] Throughout this specification, like reference numbers signify the same
elements throughout the description of the figures.

[0021] When clements are referred to as being “connected” or “coupled,” the
elements can be directly connected or coupled together or one or more intervening
elements may also be present. In contrast, when elements are referred to as being “directly
connected” or “directly coupled,” there are no intervening elements present.

[0022] The subject matter may be embodied as devices, systems, methods, and/or
computer program products. Accordingly, some or all of the subject matter may be
embodied in hardware and/or in software (including firmware, resident software, micro-
code, state machines, gate arrays, etc.) Furthermore, the subject matter may take the form
of a computer program product on a computer-usable or computer-readable storage
medium having computer-usable or computer-readable program code embodied in the
medium for use by or in connection with an instruction execution system. In the context
of this document, a computer-usable or computer-readable medium may be any medium
that can contain, store, communicate, propagate, or transport the program for use by or in
connection with the instruction execution system, apparatus, or device.

[0023] The computer-usable or computer-readable medium may be, for example
but not limited to, an electronic, magnetic, optical, electromagnetic, infrared, or
semiconductor system, apparatus, device, or propagation medium. By way of example,
and not limitation, computer readable media may comprise computer storage media and
communication media.

[0024] Computer storage media includes volatile and nonvolatile, removable and
non-removable media implemented in any method or technology for storage of
information such as computer readable instructions, data structures, program modules or
other data. Computer storage media includes, but is not limited to, RAM, ROM,
EEPROM, flash memory or other memory technology, CD-ROM, digital versatile disks
(DVD) or other optical storage, magnetic cassettes, magnetic tape, magnetic disk storage
or other magnetic storage devices, or any other medium which can be used to store the
desired information and which can accessed by an instruction execution system. Note that
the computer-usable or computer-readable medium could be paper or another suitable

medium upon which the program is printed, as the program can be electronically captured,
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via, for instance, optical scanning of the paper or other medium, then compiled,
interpreted, of otherwise processed in a suitable manner, if necessary, and then stored in a
computer memory.

[0025] Communication media typically embodies computer readable instructions,
data structures, program modules or other data in a modulated data signal such as a carrier
wave or other transport mechanism and includes any information delivery media. The
term “modulated data signal” means a signal that has one or more of its characteristics set
or changed in such a manner as to encode information in the signal. By way of example,
and not limitation, communication media includes wired media such as a wired network or
direct-wired connection, and wireless media such as acoustic, RF, infrared and other
wireless media. Combinations of the any of the above should also be included within the
scope of computer readable media.

[0026] When the subject matter is embodied in the general context of computer-
executable instructions, the embodiment may comprise program modules, executed by one
or more systems, computers, or other devices. Generally, program modules include
routines, programs, objects, components, data structures, etc. that perform particular tasks
or implement particular abstract data types. Typically, the functionality of the program
modules may be combined or distributed as desired in various embodiments.

[0027] Figure 1 is a diagram of an embodiment 100, showing an environment in
which a system may rank and present information. Embodiment 100 is a simplified
example of a network environment in which a ranking system may operate with various
social networks, the World Wide Web, and consuming applications.

[0028] The diagram of Figure 1 illustrates functional components of a system. In
some cases, the component may be a hardware component, a software component, or a
combination of hardware and software. Some of the components may be application level
software, while other components may be operating system level components. In some
cases, the connection of one component to another may be a close connection where two
or more components are operating on a single hardware platform. In other cases, the
connections may be made over network connections spanning long distances. Each
embodiment may use different hardware, software, and interconnection architectures to
achieve the described functions.

[0029] Embodiment 100 illustrates a simplified system that may create

customized or specific ranking of information based on relationships in a user’s social
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networks. The system may identify experts or influencers in specific categories, and apply
a user’s specific trust factors from their social networks to determine a ranked list of
people. The ranked list of people may be used to filter and sort information such as
product reviews, web page search results, or other uses.

[0030] Influencers may be persons whose reputation and influence may be valued
by the user. The influence may be based on the person’s activities on the world wide web,
various databases, as well as activities in various social network. For example, a person
who writes articles for weblogs or other publications, or a person who comments or
participates in online discussions may be considered to have expertise in certain categories
or contexts. Various metric may include the number of publications on the topic, the
frequency of publication, the frequency of publication compared to other people in the
same or different categories, or other metrics.

[0031] Other metrics may include the importance or influence of the person’s
publications. The metrics may include how many times the person’s works are referenced,
how many subscribers may receive the person’s works, the number of page views for the
person’s works, feedback or comments regarding the person’s works, or other types of
metrics.

[0032] The person’s publications may be publically available publications, such
as weblog postings, comments, or participation in public forums. In some embodiments,
the person’s publications may be private or semi-private publications, such as email
messages, instant messenger messages, message transmitted within the confines of a social
network, or other such messages.

[0033] In some embodiments, a person may authorize or permit access for an
evaluation system to determine the person’s influence or reputation. In such
embodiments, a person may sign up for an evaluation of the person’s relative expertise in
various categories, and the system may provide credentials, offers, or other items in
exchange as an enticement for the analysis.

[0034] In systems that may access information that may be considered private to
the person, the person may have to expressly authorize the system to access such
information. Without such access, the system may be limited to analyzing publically

available information to determine a person’s reputation.
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[0035] A person may also have influence through their social network activities.
A person who is actively involved in social networking may have more influence than
people who are not involved.

[0036] Various metrics from a social network may imply a person’s reputation or
influence. The sheer number of relationships may be a factor, and some embodiments
may analyze the type or nature of the relationships. Such embodiments may identify
relationships between experts in a field as an indicator that the person may also be an
expert. Such embodiments may, for example, analyze the frequency that two people
interact as an indicator of the strength of the relationship. In some embodiments, two
people may enjoy multiple relationships through multiple channels. In such embodiments,
the duplicative nature of the relationships may indicate a strong relationship.

[0037] For many applications, the actual propagation of a person’s content or
opinion through a chain of people may be a strong indicator of a person’s influence. An
example may be a success rate or conversion rate of a person’s offers to other people, such
as when the person offered a discount coupon or recommended a website, game, or other
item to people in their social network. The conversion rate may strongly correlate to the
person’s influence.

[0038] In some instances, a person’s comments or publications may start or may
be part of a larger conversation across multiple weblogs, chat rooms, social networks, or
other methods of communication. In such a case, the person’s comments may be tracked
or analyzed to determine what influence, if any, the person’s comments had in the overall
conversation. A person who produces commentary on a topic early and frequently in a
long conversation may be considered to have a higher reputation and influence that
someone who comments later in the conversation.

[0039] Embodiment 100 is an example of a ranking service that may identify a
ranked list of persons that may be consumed by one or more consuming applications.
Embodiment 100 is a simplified example of an architecture where all of the ranking
service components operate on a single hardware platform, such as a server computer.
Other embodiments may deploy the various components on multiple hardware platforms
that may operate in parallel to provide the ranking service at much higher volumes than a
single server could provide. In some such embodiments, each component of the ranking

service may operate on one or more hardware platforms.
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[0040] The device 102 may have a sct of hardware components 104 and software
components 106. The client device 102 may represent any type of device that may
communicate with a consuming application 132 as well as the World Wide Web 138 and
other components.

[0041] The hardware components 104 may represent a typical architecture of a
computing device, such as a desktop or server computer. In some embodiments, the client
device 102 may be a personal computer, game console, network appliance, interactive
kiosk, or other device. The client device 102 may also be a portable device, such as a
laptop computer, netbook computer, personal digital assistant, mobile telephone, or other
mobile device.

[0042] The hardware components 104 may include a processor 108, random
access memory 110, and nonvolatile storage 112. The processor 108 may be a single
microprocessor, multi-core processor, or a group of processors. The random access
memory 110 may store executable code as well as data that may be immediately
accessible to the processor 108, while the nonvolatile storage 112 may store executable
code and data in a persistent state.

[0043] The hardware components 104 may also include one or more user
interface devices 114 and network interfaces 116. The user interface devices 114 may
include monitors, displays, keyboards, pointing devices, and any other type of user
interface device. The network interfaces 116 may include hardwired and wireless
interfaces through which the device 102 may communicate with other devices.

[0044] The software components 106 may include an operating system 118 on
which various applications may execute.

[0045] A reputation scorer 120 may analyze content from the World Wide Web
138, various databases 136, or other sources to generate a reputation database 122. The
reputation scorer 120 may crawl the World Wide Web 138 or any other source to identify
persons who have some connection to one of the categories in a category database 134.
The documents or activities of those persons may be analyzed by the reputation scorer 120
to determine if the persons meet some criteria for expertise in the category and may be
added to an reputation database 122.

[0046] The category database 134 may be a set of categorics, topics, areas of
interest, or other contexts for which an application may request a ranked list of people. In

some embodiments, the category database 134 may be a hierarchical structure of topics.
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Other embodiments may use various graphs or other organizations to structure the
categories.

[0047] In embodiments where the category database 134 has structure and
relationships between categories, a person’s reputation in a category close to a given
category may be considered, even if the person does not have a reputation in precisely the
same category as the one requested. In some embodiments, the reputation may be
adjusted to apply to other categories that may be close to the primary category for the
person.

[0048] An influencer analyzer 124 may assign an influencer score for each of the
people in the reputation database 122 and create entries in an influencer database 136 for
those persons who exhibit qualities of an influencer. In some embodiments, the influencer
analyzer 124 may also add persons who exhibit influencer characteristics in social
networks 126 who may not be considered experts in a specific category.

[0049] The influencer analyzer 124 may analyze the person’s activities in various
formal and informal social networks to determine whether or not the person actually
influences others or could influence others. The influencer analyzer may examine the size
of a person’s social network and the extent to which the person uses the social network as
indicators of influence. Some embodiments may examine the content and frequency of a
person’s activities to infer a level of influence.

[0050] Some embodiments may search for prior acts of influence. A prior act of
influence may be when a first user sends an invitation to perform an action, such as
purchase a product or join a group, and when other users accept the invitation and perform
the action. Some social marketing systems 130 may track such activities, and such
activities may be uncovered through analyzing the person’s activities and people’s
responses through formal or informal social networks 126.

[0051] In some embodiments, the influence analyzer 124 may be capable of
tracing communication between users across different social networks. For example, a
person may post an invitation on a weblog that may be downloaded by a second person,
passed by email to a third person, who posts the invitation on a social network site to be
redeemed by a fourth person. Such embodiments may be capable of detecting some or all
of the various transactions to identify influential people.

[0052] The reputation scorer 120 and influence analyzer 124 may have sets of

heuristics, algorithms, or other mechanisms for analyzing a person’s reputation or
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influence, respectively. In some embodiments, an reputation scorer 120 or an influence
analyzer 124 may have multiple analysis routines, each of which may attempt to identify a
specific type of influence. For example, one analysis routine may attempt to determine the
number of social network connections while another analysis routine may attempt to
determine the number of communications on a given category. Each analysis routine may
generate a ‘score’ that may be aggregated to determine an overall score for reputation or
influence.

[0053] In such an embodiment, the various analysis routines may be operated
independently of each other and may provide analyses from different aspects of a person’s
influence. In some embodiments, two or more analysis routines may be arranged in series
where the output of one or more analysis routines may be used as input to another analysis
routine.

[0054] In one embodiment, a person’s influence may be determined through
explicit voting by the user or other persons about the person’s activities, such as voting or
sentiment analysis on weblog postings, comments, or other activities for which feedback
may be collected.

[0055] The influencer analyzer 124 may be capable of responding to various
consuming applications 132 and may provide a ranked list of people that are found within
a user’s social network. The influencer analyzer 124 may provide a list of influencers that
are ranked in order of influence with respect to a specific user. The highest ranked person
may be a person in whom the user has a strong relationship and has a high influence score.
The influence score may be a general influence score that may be modified by a trust score
derived from the user’s social network.

[0056] The ranked list of persons may indicate the people within a user’s social
network that the user trusts or is likely to trust. The ranked list may be consumed by
various consuming applications 132 for various use scenarios.

[0057] 1In one use scenario, a user may be browsing an online retail store. While
browsing to a specific camera, the system of embodiment 100 may be queried to return a
ranked list of people within the user’s social network who have commented or reviewed
the specific camera. The ranking may be customized to the user and may show only those
reviews that are likely to be trusted by the user.

[0058] When the ranked list may be used to show various information items, such

as product reviews, a connection may be identified between the people in the ranked list
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and the items such as the product reviews. Those items with a connection may be sorted
by the ranking and presented to the user.

[0059] In another use scenario, a user may be searching the World Wide Web for
some information. A search engine may gather some search results, but may filter and
organize the search results with the ranked list of people to present results that are
customized or relevant to the user.

[0060] The search results may be customized for a particular user by identifying
connections between the people in the ranked list and the items in the search result. Those
items not having connections to items in the ranked list may be filtered out, then organized
using the ranking from the list.

[0061] In some uses of the ranked list, the items being filtered and ranked may by
themselves have a ranking associated with them. For example, search results from a
search engine typically have a search ranking factor. The ranked list may also have a
ranking factor. In such cases, a unified score may be created by aggregating the two
ranking factors by addition, multiplication, or some other algorithm or heuristic.In still
another use scenario, a user may search a document repository, such as a shared
workspace or a social network forum that may contain many thousands of documents.

The search system may customize a search in the document repository with filtered and
ranked results from people related to and trusted by the user.

[0062] In such ause scenario, the documents may be filtered to include only those
documents associated with people in a user’s social network. The documents may then be
ranked using the ranked list and presented to the user.

[0063] In yet another use scenario, a user may wish to browse a movie database
in order to select a movie to view. A ranked list of people within the user’s social network
may be received and connections established between the people on the list and their
corresponding movie choices. The movie choices for each person may be determined
through collaborative filtering based on the people’s likes and dislikes for various movies.
The ranked list may be used to aggregate and sort the preferred movies for each of the
people in the user’s social network and present some suggested movies to the user.

[0064] The embodiment 100 illustrates a system where the reputation database
122 and influencer database 128 may be created prior to receiving a request from a

consuming application 132. Other embodiments may operate by generating the ranked list
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on the fly or on demand by searching the World Wide Web 138, databases 136, or other
sources of information for each person in a user’s social network.

[0065] 1In order to determine a ranked list of persons on demand, a search may be
for persons who have some reputation or social network activity relating to a specific
category. The persons identified during the search may be classified according to the
influencer score and the relationships to the user may be given a trust score. The
combined influencer score and trust score may be used to generate the ranked list of
persons.

[0066] Figure 2 is a flowchart illustration of an embodiment 200 showing a
method for identifying potential people with a reputation in certain categories.
Embodiment 200 is a simplified example of a method that may be performed by a
reputation scorer, such as the reputation scorer 120 of embodiment 100.

[0067] Other embodiments may use different sequencing, additional or fewer
steps, and different nomenclature or terminology to accomplish similar functions. In some
embodiments, various operations or set of operations may be performed in parallel with
other operations, either in a synchronous or asynchronous manner. The steps selected here
were chosen to illustrate some principles of operations in a simplified form.

[0068] Embodiment 200 illustrates a simplified example of a method by which
experts may be identified and analyzed. The people may be identified and analyzed per
category according to a category database. In many cases, a person’s reputation in one
category may be substantially different from the same person’s reputation in another
category.

[0069] For example, a person may be an expert in photography and may have
weblog postings, social network interactions, and other items that may relate to
photography. However, the same person may not have much involvement or interest in
political matters. The person may be classified as having a strong reputation in the
classification of photography but a weak or no reputation in politics.

[0070] There may be several types of people. In some cases, a person may be an
expert on the basis of displayed knowledge in category. Such an expert may have a body
of work, credentials, or other information that may imply the person’s expertise in the
field.

[0071] In other cases, a person with high reputation may be those people who

successfully connect and communicate with other people. Such people may or may not
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have much expertise in a certain category, but may be successful in making contact with
other people about the category and facilitating communication. In some cases, such
people may be successful in establishing relationships between experts in the field and
other people who wish to know more about a category. Other embodiments may
determine expertise or reputation through other methods or analyses.

[0072] Embodiment 200 illustrates a method that may be performed prior to
ranking people in a user’s social network. The method of embodiment 200 may be
performed as a background process any may create a database of people and assign
various reputation levels and reputation scores for each category. Such an embodiment
may generate and maintain a large database that may include people in any category found
anywhere on the World Wide Web.

[0073] In some embodiments, some of the operations of embodiment 200 may be
performed in response to a query. Such embodiments may be performed “on the fly” or
“on demand” as opposed to a background process. Such embodiments may maintain a
database of people that are analyzed whenever a new request is received. Such
embodiments may only analyze a set of people taken from a user’s social network or for a
small number of categories.

[0074] A category database may be received in block 202. The category database
may be a list of topics, hierarchical database of categories, graph of related areas of
interest, or some other database or organization of categories.

[0075] For cach category in block 204, a set of information sources may be
identified that are applicable to the category in block 206. The information sources may
be databases, websites on the World Wide Web, or other repositories of information that
may be pertinent to the specific category.

[0076] The information sources may be searched in block 208 to identify people
related to the category.

[0077] For each person identified in block 210, the person’s relative expertise
may be determined in block 212 and the person’s relative extent of involvement in the
category may be determined in block 214. The person’s profile may be stored in an
reputation database in block 216.

[0078] A person may be considered as an ‘expert’ in a field by either or both of
having displayed actual expertise or by being involved in the field. Such criteria may

include both people who publish papers, weblog entries, comments, postings, or other
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information about a topic, as well as people who communicate about the category in
general.

[0079] The extent of involvement in a category may be determined by a person’s
involvement in social networks and specifically their involvement regarding a specific
category. A person who creates social media messages that relate to baseball, for
example, may show their involvement in the category of baseball without showing much
content that may indicate that the person is a traditional ‘expert’ in the field.

[0080] In some embodiments, a person’s expertise may be increased or decreased
based on positive or negative affiliations or feedback. Some such embodiments may
update a person’s expertise level over time.

[0081] Figure 3 is a flowchart illustration of an embodiment 300 showing a
method for analyzing influencers. Embodiment 300 is a simplified example of a method
that may be performed by an influence analyzer, such as the influence manager 124 of
embodiment 100.

[0082] Other embodiments may use different sequencing, additional or fewer
steps, and different nomenclature or terminology to accomplish similar functions. In some
embodiments, various operations or set of operations may be performed in parallel with
other operations, either in a synchronous or asynchronous manner. The steps selected here
were chosen to illustrate some principles of operations in a simplified form.

[0083] Embodiment 300 illustrates a simplified method by which a person may
be analyzed and scored as an influencer. An influencer may be representation a person’s
previous or likely success at exerting influence over other people in a specific category.
The concept of influence may be different from that of expertise or reputation in that
influence represents a person’s ability to operate within a social network in a particular
category. In some cases, a person’s reputation may increase their influence, but in other
cases, a person may be an influencer without having high reputation.

[0084] The concept of influence may imply a degree of trust between people.

The trust may be implied by expertise in a field, as well as through interactions in various
formal or informal social networks. In some social networks, one person may be able to
expressly declare a certain degree of trust in another person, however many social network
may not have such a declaration.

[0085] A person’s influence may be measured or implied by their presence and

activities within various social networks. A person’s presence in a social network,

14



10

15

20

25

30

WO 2012/109487 PCT/US2012/024550

including how connected the person may be along with the nature of the connections, may
imply the degree to which a person is influential. A person’s involvement in the social
network may be a measurable influence factor when the person’s communications
generate responses in other people.

[0086] Embodiment 300 illustrates a method that may be performed prior to
ranking people in a user’s social network. The method of embodiment 300 may be
performed as a background process any may process the reputation database created in
embodiment 200 to create an influencer database. Such an embodiment may generate and
maintain a large database that may include any expert in any category found anywhere on
the World Wide Web.

[0087] Insome embodiments, some of the operations of embodiment 300 may be
performed in response to a query. Such embodiments may be performed “on the fly” or
“on demand” as opposed to a background process. Such embodiments may add the results
of the analysis in to an influencer database as new requests are received. Such
embodiments may only analyze a set of people taken from a user’s social network or for a
small number of categories.

[0088] In block 301, the process may be performed for each category. In many
cases, a single person may be analyzed in different categories and be determined to be a
different type or different degree of an influencer in several different categories.

[0089] Each person in the reputation database in block 302 may be analyzed. The
reputation database as discussed in embodiment 200 may include both people with
demonstrated interest or expertise in a category along with people who have actively
communicated within a social network concerning the category.

[0090] 1In block 304, the person’s social network presence may be analyzed. The
person’s social network may be considered by the number of connections within a
person’s social network, which may include the number of one-way and two-way
relationships in both formal and informal social networks.

[0091] Some social networks allow a person to ‘follow’ or receive messages from
another person. Such social networks may allow the receiving person to monitor the
publishing person’s activities and do not involve a two-way relationship to be formed.
One example may be a social network where each user transmits a short message, such as
a message of 140 characters, that may be received and viewed by whoever happens to be

following the transmitting person. Another example may be a website, weblog, or
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application that may use RSS (Really Simple Syndication) or other publication
technologies to transmit updates to various followers. Still other examples may include
email distribution list subscribers or other distribution lists.

[0092] Another example of a one-way relationship in an informal social network
may be through a person’s contact list. Many people maintain lists of phone numbers,
email addresses, postal addresses, instant messenger contacts, or other information about
various people. Some people maintain lists of favorite websites, which may be formal
lists where the person keeps a set of shortcuts to the websites, or informal lists such as a
history of often-viewed websites.

[0093] Some formal social networks utilize two-way relationships. In a two-way
relationship, both parties to a relationship acknowledge acceptance prior to forming the
two-way relationship. In some such social networks, a one-way relationship may be
established first with limited communication by a first party, then a full two-way
relationship may be established when the second party accepts or acknowledges the
relationship.

[0094] In some embodiments, a person may give permission to a system to
analyze the person’s influence. In such embodiments, the system may be given limited or
full access to the person’s social networks, both formal and informal, in order to evaluate
the person’s influence. In such embodiments where the person may not give permission,
the system may still be able to perform an influence analysis but with publically available
data.

[0095] 1In block 306, the other people in a person’s social network may be
analyzed. The nature of the people and the relationships within the social network may
indicate the person’s expertise and influence in a group.

[0096] Consider two example cases: in the first case, a published expert in
photography may maintain many contacts with other experts in photography. In such an
example, the person’s reputation may be raised because of the technical contacts in the
photography field but the person’s influence in the social network may be minimal
because the person may not enjoy ‘expert’ status in the eyes of the people in the network.

[0097] 1In another example case, the same expert in photography may have many
contacts for people who are not experts in photography. In such an example, the person’s

expertise plus the difference in expertise between the person and other people in the social
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network may indicate that the person may be a greater influence in the category of
photography, since the person has a superior knowledge base.

[0098] In block 308, the person’s involvement in the social network may be
analyzed. A person who is actively involved in various social networks, both formal and
informal, may indicate the person’s relative influence. For example, if a person has many
contacts but seldom communicates with those contacts, the person’s influence may be
minimal. The more a person uses a specific social network, the person may be considered
more influential in that social network.

[0099] The communications within the social network may be analyzed with
respect to different categories. An expert in photography who actively discusses
photography topics within the social network may be a high influencer in photography. A
similar expert in photography who discusses politics or religion in the social networks may
be considered to have much less influence in the social networks with respect to
photography.

[00100] The person’s effects of their actions in a social network may be analyzed
in some embodiments. The effects of a person’s email or weblog posting may be traced
by how the recipients react to the person’s actions. In some embodiments, the mere fact
that someone responded to an email or commented on a weblog posting may be sufficient
to establish the person as an influencer.

[00101] In other embodiments, the quality of the response may be considered. For
example, a positive response may be treated differently than a negative or neutral
response. Some social networks may have a mechanism for users to vote or indicate their
approval of certain content. Such information may be used to determine the extent and
quality of the influence a person may have exhibited.

[00102] Inblock 312, the type of influencer may be determined. In some
embodiments, different influencer types may be identified. For example, a “maven” may
be an influencer type that exhibits an expertise in a category and tends to spread the word
about new developments in the category. In another example, a “connector” may be an
influencer that may or may not exhibit expertise in a category, but facilitates
communication about the category within the person’s social network. A connector may
be able to link a person seeking information with an expert or maven who may provide the
information. In some embodiments, a person may act as one or more types of influencers

for a given category.
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[00103] An influencer factor may be determined in block 314. The influencer
factor may be a rating that indicates the relative strength of the influencer within the
category. In some embodiments, a person may be given different influencer strengths for
each of the various influencer types.

[00104] Once the influencer types and strengths have been determined, the
influencer may be stored in an influencer database in block 314. In many embodiments, a
single person may have multiple entries that identify the person as an influencer in several
different categories.

[00105] Figure 4 is a flowchart illustration of an embodiment 400 showing a
method for processing requests for ranked lists of people. Embodiment 400 is a simplified
example of a method that may be performed by an influence analyzer, such as the
influence manager 124 of embodiment 100.

[00106] Other embodiments may use different sequencing, additional or fewer
steps, and different nomenclature or terminology to accomplish similar functions. In some
embodiments, various operations or set of operations may be performed in parallel with
other operations, either in a synchronous or asynchronous manner. The steps selected here
were chosen to illustrate some principles of operations in a simplified form.

[00107] Embodiment 400 represents a simplified example of a method that
generates a ranked list of people according to a user and category. The ranked list may be
consumed by various applications, such as a search engines, retail sales sites, or other
applications to present information to a specific user according to the user’s contacts and
trust in their social network.

[00108] In block 402, a request may be received with a category and a user
identifier. The request may be for a ranked list of influencers that may have influence for
a specific user. Each user may have different levels of trust and different relationships, so
the ranked list may be different for each user.

[00109] The category definition in the request may identify the scope of the topics
for which the request applies. In some cases, the category definition may be broad, such
as the general topic of photography, while in other cases, the category definition may be
more narrow, such as a specific brand and model of a digital camera.

[00110] Using the category and user identifier, the user’s social networks may be

searched for people who have influence in the category. Some embodiments may include
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a user’s public and private social networks. When a user’s private social networks are
accessed, the user may give permission for the private social networks to be accessed.

[00111] Each person identified in block 404 may be analyzed in block 406. For
each person, the relationship to the user may be identified in block 408. In some cases,
two people may share relationships in two or more social networks.

[00112] The relationships may be analyzed in block 410 to determine a user’s trust
with the analyzed person. For example, a relationship that has endured for many years,
such as classmates from grade school or family relationships may be considered to have a
much higher degree of trust than other relationships. The user’s trust may be implied from
the frequency of communication with the analyzed person, the topics discussed in the
communication, and any actions that the user performed in response to the person’s
actions.

[00113] The person’s influence value that may have been determined in
embodiment 300 may be modified by the trust factor for the specific relationship between
the user and the person. In one embodiment, the trust factor and the influence factor may
be multiplied and the product of the two factors may be used as a ranking value.

[00114] The ranking value may be stored in a temporary list in block 414.

[00115] After each person has been analyzed, the list of persons may be analyzed
in block 416. The list may be analyzed to determine if the number of persons or the
ranking values of the persons on the list meets a set of predefined criteria. If there are not
enough people in block 418, the scope of the social network may be expanded in block
420 and another search may be performed in block 404.

[00116] In some embodiments, a search may be initially performed using a small
scope of a social network. The initial search may be, for example, the direct relationships
or first degree connections of the user. An iterative process may expand the search to
include second and third degree connections of the user.

[00117] When multiple degrees of connection exist between the user and a person,
the level of trust of the user to that person may be decreased because of the degrees of
separation to the person.

[00118] Ifthe list passes the analysis in block 418, the list may be sorted by the
modified influence value also referred to as the ranking value in block 422 and the sorted

list may be transmitted to the consuming application in block 424.
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[00119] The foregoing description of the subject matter has been presented for
purposes of illustration and description. It is not intended to be exhaustive or to limit the
subject matter to the precise form disclosed, and other modifications and variations may
be possible in light of the above teachings. The embodiment was chosen and described in
order to best explain the principles of the invention and its practical application to thereby
enable others skilled in the art to best utilize the invention in various embodiments and
various modifications as are suited to the particular use contemplated. It is intended that
the appended claims be construed to include other alternative embodiments except insofar

as limited by the prior art.
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Claims
What is claimed is:

1. A method performed on a computer processor, said method comprising:

receiving a plurality of usage context;

receiving a request comprising a first category and a first user;

searching a social network comprising said first user to identify a first set of persons
having a reputation level associated with said first category;

for each person in said first set of persons:

determining a influence factor for said first category based at least in part on
relationships within said social network between said first user and said person in said first
set of persons;

ranking said first set of persons based at least in part on said influence factor.
2. The method of claim 1, said ranking being further calculated as a product of said
reputation level and said influence factor for each of said persons in said first set of
persons.
3. The method of claim 2, said determining a reputation level being performed prior to
said receiving a request.
4. The method of claim 1 further comprising:

searching a second social network for said first user to identify a second set of
persons associated with said first category;

for each person in said second set of persons:

determining a influence factor based at least in part on relationships within said
second social network between said first person and said person in said first set of persons;

said ranking being based on said trust factor determined from said second social
network.
5. The method of claim 1, said first set of persons comprising a plurality of levels of said
social network.
6. The method of claim 5, said method being performed in an iterative fashion
comprising expanding said first set of persons.
7. The method of claim 1 further comprising:

for each of said plurality of usage context:

searching a set of documents for a usage context to identify a plurality of persons

associated with said usage context;
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for each of said plurality of persons, determining an reputation level for a person
based on said sct of documents; and

storing said reputation level in a reputation database;

said first set of persons being selected from said reputation database.
8. A system comprising:

an reputation scorer that searches for a first category to identify persons related to said
first category and determines a reputation rating for said persons relating to said first
category;

an influencer analyzer that:

searches a social network for persons having said reputation rating for said first
category;

determines an influence score for said persons; and

ranks said persons based in part on said influence score.
9. The system of claim 8, said social network aggregator that further ranks said persons
based at least in part on said reputation rating.
10. The system of claim 9, said reputation scorer that determines a reputation rating based
on express actions performed by said persons.
11. The system of claim 10, said reputation scorer that further determines a reputation
rating based on a reputation determination.
12. The system of claim 11, said reputation determination being determined by actions
performed by other persons relating to said person for whom a reputation determination is
being made.
13. The system of claim 12, said actions being feedback.
14. The system of claim 12, said actions comprising social network connections.
15. The system of claim 8, said social network aggregator that searches said social

network to identify a minimum number of said persons.
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