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(57) Abstract: Personalized search based on similarity, or
searcher interest, or using searcher features may include ob-
taining a search term from a member of a social network at a
user device via the network interface. An initial result may
be generated based on the search term, including a first
group of content items from a social network and stored in a
content database, the content items including member pro-
files of members of the social network. Each of the content
items of the first group may be ranked based on information
from an activity database storing the information related to
the social network, the activities including interactions with
search results that include ones of the member profiles. A
second group of the content items may be displayed, includ-
ing at least some of the first group of the content items,
based on the rank of the first group of the content items.
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PERSONALIZED SEARCH BASED ON SIMILARITY

RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Patent
Application Serial No. 62/031,732, filed July 31, 2014, U.S. Patent
Application No. 14/539,624, filed November 12, 2014, U.S. Patent
Application No. 14/539,688, filed November 12, 2014, and U.S. Patent
Application No. 14/539,792, filed November 12, 2014, which are

incorporated herein by reference in their entirety.

TECHNICAL FIELD

[0002] The subject matter disclosed herein generally relates to the use of
personalized searches based on similarity, or searcher interest, or using

searcher features.

BACKGROUND

[0003] Online search engines conventionally utilize factors such as
keywords, the density of links to a website or content item, and
sponsorship to variously rank, organize, and/or display search results.
Thus, a website or content item that has a relatively large number of
keyword matches as well as a relatively large number of other websites
that link thereto may be positioned on a list of search results ahead of a
website that has relatively fewer keyword matches or relatively fewer links
thereto. The use of sponsorship of a link may be utilized to adjust results

or prioritize particular links.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Some embodiments are illustrated by way of example and not

limitation in the figures of the accompanying drawings.
1
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[0005] FIG. 1 is a block diagram illustrating various components or

functional modules of a social network, in an example embodiment.

[0006] FIG. 2 is an abstract image of a search user interface of a search

engine as provided by a search module, in an example embodiment.

[0007] FIG. 3 is a flowchart for determining similarity between a first
member profile of a searcher and second member profiles of other

members of the social network, in an example embodiment.

[0008] FIG. 4 is a flowchart for determining behavior interest of a first

member, in an example embodiment.

[0009] FIG. 5 is a flowchart for performing a search using a search

module, in an example embodiment.

[0010] FIGs. 6A-6C is an illustration of the forming of first and second

groups of profiles, in an example embodiment.

[0011] FIG. 7 is a flowchart for personalized search based on searcher

interest, in an example embodiment.

[0012] FIG. 8 is a block diagram illustrating components of a machine able

to read instructions from a machine-readable medium.

DETAILED DESCRIPTION

[0013] Example methods and systems are directed to the use of
personalized search based on similarity, or searcher interest or using
searcher features. Examples merely typify possible variations. Unless
explicitly stated otherwise, components and functions are optional and may
be combined or subdivided, and operations may vary in sequence or be
combined or subdivided. In the following description, for purposes of
explanation, numerous specific details are set forth to provide a thorough
understanding of example embodiments. It will be evident to one skilled in
the art, however, that the present subject matter may be practiced without

these specific details.

[0014] Conventional web searches may lack sensitivity to various aspects

of information that may be gleaned from factors external to the search
2
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itself. Factors from both the searcher and the content to be searched may
be utilized to improve the search technology. In particular, search results
may be made more pertinent than conventional searches by considering
factors from the who is doing the searching rather than focusing on what
the searcher entered into a search query. Further, search results may be
made more pertinent than conventional searches by factoring in aspects of
content to be searched that may be more substantive than simple keywords

and a number of links to the content.

[0015] Such additional information may be particularly or even uniquely
applicable to social networks. Social networks may include member
profiles of the users created, at least in part, by the users themselves. Thus,
a social network may have a relatively rich information set to analyze to
understand what the searcher may be interested in and what kind of
searcher may be interested in a particular type of content. Moreover, both
within the context of a social network and outside of the social network,
search engines may obtain information related to past activities, behaviors,
habits, likes, dislikes, and so on of their users and may utilize such

information to improve the relevance of their search results.

[0016] A search function has been developed that that utilizes information
from the searcher as well as the content to be searched to generate search
results. In various examples, the search engine may utilize member profile
data and user interests based on past searches to inform results of current
searches. In various examples, the search engine may utilize behavioral
factors based on past activities by the searcher as well as activities by other
previous searchers. In various examples, the search engine may utilize a
similarity of the searcher’s member profile with that of other the member
profiles of other searchers to anticipate what the searcher may find
interesting or relevant to their search. Such factors may be utilized

separately or in combination.

[0017] FIG. 1 is a block diagram illustrating various components or
functional modules of a social network 100, consistent with some
examples. The social network 100 may be utilized to provide treaded

electronic messages within the user interface of the social network 100.

3
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While the threading of electronic messages are described with particular
respect to the social network 100, it is to be recognized and understood that
the principles described with respect to threaded electronic messages may
be applied to any of a variety of platforms and electronic messages beyond

those directly applicable to a social network generally.

[0018] A front end 101 consists of a user interface module (e.g., a web
server) 102, which receives requests from various client-computing
devices, and communicates appropriate responses to the requesting client
devices. For example, the user interface module(s) 102 may receive
requests in the form of Hypertext Transport Protocol (HTTP) requests, or
other web-based, application programming interface (API) requests. An
application logic layer 103 includes various application server modules
104, which, in conjunction with the user interface module(s) 102, may
generate various user interfaces (e.g., web pages, applications, etc.) with
data retrieved from various data sources in a data layer 105. In some
examples, individual application server modules 104 may be used to
implement the functionality associated with various services and features
of the social network service. For instance, the ability of an organization to
establish a presence in the social graph of the social network 100, including
the ability to establish a customized web page on behalf of an organization,
and to publish messages or status updates on behalf of an organization,
may be services implemented in independent application server modules
104. Similarly, a variety of other applications or services that are made
available to members of the social network service may be embodied in
their own application server modules 104. Alternatively, various
applications may be embodied in a single application server module 104.
In some examples, the social network 100 includes a content item
publishing module 106, such as may be utilized to receive content, such as
electronic messages, posts, links, images, videos, and the like, and publish

the content to the social network.

[0019] One or more of the application server modules 104, the content
item publishing module 106, or the social network 100 generally may

include a search module 108. As will be disclosed in detail herein, the

4
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search module 108 may identify websites or content items for display
based on a search term as entered by a searcher. The search module 108
may utilize member profiles and user activities in the generation of search
results. Such member profiles and activities may be from the searcher
making a present search or by searches performed by the same or other
users in the past. The search module 108 may generate results for a search
based on the member profiles and activities as well as conventional search
factors, such as keywords and link density. It is to be understood that
while the search module 108 is described as an integral component of a
social network, the principles described herein may be applied without the
search module 108 being an integral part of a social network or even
necessarily utilizing data from a social network if behavior information of

searchers is available from alternative sources.

[0020] As illustrated, the data layer 105 includes, but is not necessarily
limited to, several databases 110, 112, 114, such as a database 110 for
storing profile data 116, including both member profile data as well as
profile data for various organizations. Consistent with some examples,
when a person initially registers to become a member of the social network
service, the person may be prompted to provide some personal
information, such as his or her name, age (e.g., birthdate), gender, interests,
contact information, home town, address, the names of the member’s
spouse and/or family members, educational background (e.g., schools,
majors, matriculation and/or graduation dates, etc.), employment history,
skills, professional organizations, and so on. This information is stored, for
example, in the database 110. Similarly, when a representative of an
organization initially registers the organization with the social network
service, the representative may be prompted to provide certain information
about the organization. This information may be stored, for example, in
the database 110, or another database (not shown). With some examples,
the profile data may be processed (e.g., in the background or offline) to
generate various derived profile data. For example, if a member has
provided information about various job titles the member has held with the

same or different companies, and for how long, this information can be
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used to infer or derive a member profile attribute indicating the member’s
overall seniority level, or seniority level within a particular company. With
some examples, importing or otherwise accessing data from one or more
externally hosted data sources may enhance profile data for both members
and organizations. For instance, with companies in particular, financial
data may be imported from one or more external data sources, and made

part of a company’s profile.

[0021] Once registered, a member may invite other members, or be invited
by other members, to connect via the social network service. A
“connection” may require a bi-lateral agreement by the members, such that
both members acknowledge the establishment of the connection.

Similarly, with some examples, a member may elect to “follow” another
member. In contrast to establishing a connection, the concept of
“following” another member typically is a unilateral operation, and at least
with some examples, does not require acknowledgement or approval by the
member that is being followed. When one member follows another, the
member who is following may receive status updates or other messages
published by the member being followed, or relating to various activities
undertaken by the member being followed. Similarly, when a member
follows an organization, the member becomes eligible to receive messages
or status updates published on behalf of the organization. For instance,
messages or status updates published on behalf of an organization that a
member is following will appear in the member’s personalized data feed or
content stream. In any case, the various associations and relationships that
the members establish with other members, or with other entities and

objects, are stored and maintained within the social graph database 112.

[0022] Activities by users of the social network 100, including past
searches that have been conducted by the search module 108, may be
logged as activities 118 in the activity and behavior database 114. Such
activities may include search terms, interactions with search results and
subsequent engagement with the subject of search results, scores assigned

to such search terms, as disclosed herein, communication with others via



WO 2016/018471

10

15

20

25

30

the social network, engagement with content items posted on the social

network, joining groups, following entities, and so forth.

[0023] The data layer 105 collectively may be considered a content item
database, in that content items 120, including but not limited to member
profiles 116, may be stored therein. The data layer 105 may include
further databases for the storage of other content items 120, such as posts
to a newsfeed, articles or links to websites, images, sounds, event
notifications and reminders, and so forth. Additionally or alternatively,
content items other than member profiles 116 may be stored in a dedicated
content item database or may be stored in the member profiles database

110.

[0024] The social network service may provide a broad range of other
applications and services that allow members the opportunity to share and
receive information, often customized to the interests of the member. For
example, with some examples, the social network service may include a
photo sharing application that allows members to upload and share photos
with other members. With some examples, members may be able to self-
organize into groups, or interest groups, organized around a subject matter
or topic of interest. With some examples, the social network service may
host various job listings providing details of job openings with various

organizations.

[0025] Although not shown, with some examples, the social network 100
provides an application programming interface (API) module via which
third-party applications can access various services and data provided by
the social network service. For example, using an API, a third-party
application may provide a user interface and logic that enables an
authorized representative of an organization to publish messages from a
third-party application to various content streams maintained by the social
network service. Such third-party applications may be browser-based
applications, or may be operating system-specific. In particular, some
third-party applications may reside and execute on one or more mobile
devices (e.g., phone, or tablet computing devices) having a mobile

operating system.

PCT/US2015/023116
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[0026] FIG. 2 is an abstract image of a search user interface 200 of a
search engine as provided by the search module 108, in an example
embodiment. The user interface 200 includes a search term entry line 202
and a search results window 204 displaying individual search results 206.
5 In various illustrative examples utilized herein, searches will be discussed
with respect to a search by a recruiter of candidates for a job. However, it
is to be understood that the principles described herein may be readily
applicable to searches of a variety of different types of content, including

webpages.

10 [0027] The search module 108 may apply mechanisms described herein to
both the searcher as well as the content that is the subject of the search.
The search module 108 may utilize factors related to the searcher or other
users of the social network 100 to determine what the searcher is likely to
want to access. The search module 108 may further utilize factors related
15 to the content to be searched to determine what kind of searcher would

want to view that content.

BEHAVIOR - SEARCHER INTEREST

[0028] In various examples, past activities 118 of the searcher may be

20 utilized to identify content that the searcher may be interested in. The use
of activities 118 stand in contrast to the use of member profile 116
information and characteristics. By analyzing what content the searcher
has found useful in the past, the search module 108 may infer what content
the searcher might find useful to display based on the instant search term

25 208. In an illustrative example, if the searcher has made past searches in
which the selections of the results have focused on software engineering
job postings, then an instant search term 208 of “Company X may favor
results for job postings in software engineering at Company X over general

information for or other content about Company X.

30 [0029] A given first member, i.e., a searcher, may have more than one
activities history for the purposes of determining a first member’s likely

interest. For instance, if the first member is a recruiter the first member

8
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may have an activities history in the activities database 114 for different
recruiting objectives and/or different jobs. Thus, the recruiter may have a
first activities history related to searching for candidates for a first job and
a second activities history related to searching for candidates for a second
job, and so forth. The different activities histories may be applied
depending on the job for which the recruiter is searching for candidates; if
the recruiter is searching for candidates for the first job then the activities
history for the second job may not necessarily be utilized to inform the
results. The search history for the second job may be utilized when the
recruiter is searching for the first job if the second job is related to the first
job, particularly if the first and second jobs are the same or similar to one
another (e.g., if the first job and second jobs are both “software engineers”
or the first job is an “electrical engineer” and the second job is a “computer

engineer”, and so forth).

[0030] A searcher interest score may be determined or otherwise obtained
based on an analysis of activities 118 by the searcher, including but not
limited to activities stemming from previous searches. The activities 118
may be given a decaying significance over time. Thus, relatively recent
activities 118 may be weighted more heavily than activities 118 that have
occurred farther in the past. The decay may be an exponential decay; in an
example, a weight of activities 118 may be reduced by half for every day in
the past in which the activity occurred from the time of the entry of the

instant search term 208.

[0031] An activity 118 may include viewing content 206, messaging a user
associated with the content 206, sending an invitation to a user associated
with the content 206, such as to connect or interview, recommending the
content 206 to other users of the social network 100, and so forth. In
various examples, activities 118 may be given an equal score; for instance,
a number of activities 118 may simply be added up without respect to what
the activity 118 is. In various examples, activities 118 may be given
different scores to reflect different levels of engagement with the
associated content 206. Thus, for instance, viewing the content 206 may

be given a score of “1”, communicating with a user associated with the

9
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content 206 may be given a score of “2”, sending an invitation to the user

associated with the content 206 may be given a score of “3”, and so forth.

[0032] Each activity 118 may include metadata concerning the content or
type of content the activity 118 was directed toward. For instance, an
activity 118 may have metadata indicating that the activity concerned a job
posting for a software engineer position with an experience requirement of
three to five years at Company Y in location Z. Each of those metadata
may be assigned a score for the activity 118 as disclosed above. Thus, in
an example, if the searcher performed a search that turned up the above job
profile sixty (60) hours earlier and the searcher sent an electronic message
to a contact person, then the score for the activity 118 may be 2 * 0.25 =
0.5 (e.g., two points for being a communication activity and a weight of
0.25 for being more than two days prior) and may be assigned to each of
the following metadata factors: job posting; software engineer; 3-5 years’
experience; Company Y; location Z. In an example, each metadata point
of each activity 118 the searcher has conducted over the predetermined

time period may be similarly scored.

[0033] The weighted score for each metadata point that is the same or
similar to other metadata points may be summed together to obtain a score
for each metadata point. Thus, the first member may have a score for “job
posting” based on the weighted activity score for each activity 118 related
to a job posting over the predetermined time period along with a score for
“software engineer”, “Company Y”, and so forth. Thus, if the first
member had four (4) activities 118 having “job posting” as metadata, and
those activities had scores of 0.5, 0.75, 0.4 and 0.5, then the “job posting”
score for the first member may be 2.15 while if the first member had five
(5) activities 118 having “software engineer” as metadata, and those
activities had scores of 1.5, 0.9, 0.4, 1.0, and 0.8, then the “software

engineer score for the searcher may be 4.6.

[0034] Upon obtaining the scores for the metadata of the relevant activities
118, the search module 108 may compare the metadata scores against
metadata for each of a first group of search results 206. The first group of

search results may be obtained according to conventional search

10
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techniques, including but not limited to keyword searching and the like.
For instance, if a search result 206 includes metadata for “job posting” and
“software engineer” then, in the above example, the search result 206 may

be given a score of 2.15 + 4.6, or 6.75.

[0035] In an example, each search result 206 in the first group may be
given a score in the same way. The search results 206 may then be ranked
according to their score. A second group of search results 206 may be
formed according to the rank of the search results 206 of the first group.
The second group may include some or all of the search results 206 of the
first group. In various examples, the second group may include only those
search results 206 that exceed a predetermined threshold score or may
include only a predetermined number of the search results 206 with the

highest scores.

[0036] As such, the ordering of the search results 206 may favor metadata
characteristics of previous activities 118 with which the searcher has been
particularly active. As described above, if the searcher has been
particularly interested in job postings for software engineers in location 7,
then a search for Company X may result in search results 206 that include
job postings for software engineers in location 7 for Company X to be
displayed relatively high on the search results window 204 because the
metadata for job postings, software engineers, and location 7 may have

relatively high scores.

SIMILARITY

[0037] In various examples, the member profile 116 of the searcher may
be utilized to find other member profiles 116 that are similar to the member
profile 116 of the searcher. Two member profiles 116 may, for the
purposes of the search module 108, be similar if the members associated
with the member profiles 116 would find or be expected to find the same
or similar search results 206 relevant to the same or similar search term
208. On the basis of similar member profiles 116, a searcher who has

relatively few activities 118 (for instance, if the searcher is relatively new

11
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to the social network 100 or has been inactive recently) have search results
modified based on activities 118 that have been done by other members

with similar member profiles 116 to the searchers.

[0038] Similarity may be identified based on similar member profile
characteristics of the member profiles 116. Thus, two member profiles 116
that each have an employment characteristic of “software engineer” may
have greater similarity in employment than two member profiles 116
where one has an employment characteristic of “software engineer” and
the other has an employment characteristic of “author”. Characteristics
need not necessarily be identical to promote similarity. For instance, while
member profiles 116 that are both “software engineers” may have a
similarity of 1.0 for an employment member profile characteristic, member
profiles 116 where one is a “software engineer” and the other is a
“mechanical engineer” may have a similarity of 0.8 while a “software
engineer” may have a similarity of 0.3 with a member profile 116 that is an
“electrician” in an employment member profile characteristic. These
principles may be extended through a variety of member profile
characteristics, including, but not limited to, age, gender, education,
employer, experience, school, languages, skills, groups, interests, location,
and the like. The total similarity score may be based on a sum, average, or

other combination of individual member profile characteristic scores.

[0039] Characteristics may be determined to be the same or similar based
on an analysis of content in the social network 100. For instance, the
social network 100 may note a prevalence of the same terms together or
used interchangeably. Thus, while an “electrical engineer” and an
“electronics engineer” may not necessarily be the same profession, the
social network 100 may determine, based on the uses of those terms, that
“electrical engineer” and “electronics engineer” are the same or essentially
the same for the purposes of comparing employment member profile

characteristics.

[0040] FIG. 3 is a flowchart for determining similarity between a first
member profile 116 of a searcher and second member profiles 116 of other

members of the social network, in an example embodiment.

12
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[0041] At 300, the searcher corresponding to the first member profile 116

enters a search term 208.

[0042] At 302, the search module 108 may generate an initial result
including a first group of content items 120 from the data layer 105. The
search module 108 may generate the initial result using conventional

search techniques, such as keyword matching and the like.

[0043] At 304, the search module 108 may access the member profile
database 110 for the first member profile 116 of the member who entered
the search term 208. The first member profile 116 includes member profile
characteristics as disclosed herein. While the first member profile 116 may
include space for various member profile characteristics for which data is
not available (e.g., the first member profile 116 may include member
profile characteristics for education and location but not gender), the first
member profile 116 and other member profiles 116 may, in various
examples, be deemed to only possess or otherwise have certain member
profile characteristic if the member profile characteristics are affirmatively
entered into the member profile 116 or there is an automatic default; no
data may be deemed to mean the member profile 116 does not possess the

associated member profile characteristic.

[0044] At 306, the search module 108 may compare the search term 208
with the member profile characteristics of the first member profile 116 to
identify member profile characteristics that are pertinent to the search term
208 to form a subset of the member profile characteristics. Thus, if the
search term is “software engineer Bay Area,” the search module 108 may
identify member profile characteristics for career (“software engineer”) and
location (“Bay Area”) as being pertinent and part of the subset of member

profile characteristics.

[0045] At 308, the search module 108 may accesses a second member
profile 116 from the member profile database 110 and compare the subset
of member profile characteristics of the second member profile 116 with
the subset of member profile characteristics of the first member profile 116
and assign a similarity score to each of the member profile characteristics

of the subset of the second member profile 116. The similarity score may
13
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be assigned in the manner described above to create a first similarity score
for the second member profile 116 based on the subset of member profile
characteristics. The first similarity scores may be based on a sum of the
similarity scores of the member profile characteristics, an average of the

similarity scores, or another suitable mathematical operation.

[0046] At 310, the search module 108 determines if member profiles 116
in the member profile database 110 have not yet been assigned a first
similarity score. If not, the search module returns to 308 to access a new
second member profile and determine and first similarity score. If not, the

search module proceeds to 312.

[0047] In various examples, the population of eligible member profiles 116
is all member profiles 116 in the member profile database 110. In various
examples, the population of eligible member profiles 116 is less than all of
the member profiles 116 in the member profile database 110. In an
example, only member profiles 116 that have been active during a
predetermined period of time, such as one year, are accessed. Additional
mechanisms may be utilized to reduce the population of eligible member

profiles 116.

[0048] At 312, the search module 108 selects some of the second member
profiles 116 based on the first similarity scores for the individual second
member profiles 116. In an example, a predetermined number of second
member profiles 116 having the highest first similarity scores are selected.
In an example, all second member profiles 116 having a first similarity
score higher than a threshold are selected. The selected second member
profiles 116 may be considered the subgroup of second member profiles

116.

[0049] At 314, the search module 108 determines a second similarity score
for a second member profile 116 of the subgroup. The second similarity
score may be computed based on all of the member profile characteristics
of the first member profile 116 in relation to the same member profile
characteristics that are possessed by the second member profile 116. Thus,
if the first member profile 116 has member profile characteristics for

gender, age, experience, education, and location, and the second member
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profile 116 has member profile characteristics for experience, education,
location, and employer, then the second similarity score would be based on
experience, education, and location, i.e., the member profile characteristics
of the first member profile 116 also possessed by the second member

profile 116.

[0050] At 316, the search module 108 determines if any second member
profiles 116 of the subgroup do not yet have a second similarity score. If
so, the search module 108 selects a new second member profile 116 of the

subgroup and returns to 314. If not, the search module 108 proceeds to

318.

[0051] At 318, the search module 108 may rank the content items of the
first group according to the second similarity scores. The search module
108 may weight the search results by multiplying or otherwise applying the
second similarity scores to the search results in a manner related to the
BEHAVIOR- INTEREST mechanism described herein, with the exception
that rather than interests and past behavior of the first member, i.e., the
searcher, the second similarity score may be utilized to weight search
results based on what second members similar to the first member found
interesting. Thus, activities 118 performed by the second members may be
accessed from the activities database 114 and may be utilized to identify
and weight search results 204 that the first member may thus be expected

to find interesting.

[0052] In various examples, the first similarity score is not computed and
the operations related to obtaining the first similarity score may be omitted
or skipped. In such examples, the search module 108 may obtain the
second similarity score for some or all of the second member profiles 116
without respect to which second member profiles 116 particularly relate to

the search term 208.

BEHAVIOR — CONTENT

[0053] In various examples, past activities 118 with content items by

members of the social network 100 who are not the searcher may influence
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search results. The content items 120 may be member profiles 116 or other
content items 120 as disclosed herein or as known in the art. The activities
118 may be with or without respect to a search that resulted in the activity

118 occurring.

[0054] As disclosed herein, an activity 118 may include viewing content
206, messaging a user associated with the content 206, sending an
invitation to a user associated with the content 206, such as to connect or
interview, recommending the content 206 to other users of the social
network 100, and so forth. In various examples, activities 118 may be
given an equal score; for instance, a number of activities 118 may simply
be added up without respect to what the activity 118 is. In various
examples, activities 118 may be given different scores to reflect different
levels of engagement or degrees of involvement with the associated
content 206. Thus, for instance, viewing the content 206 may be given a
score of “1”, communicating with a user associated with the content 206
may be given a score of “2”, sending an invitation to the user associated

with the content 206 may be given a score of “3”, and so forth.

[0055] The search module 108 may obtain a first group of search results
according to conventional search mechanisms, including keyword searches
and other mechanisms disclosed herein as known in the art. Activities 118
associated with those search results may be obtained and assigned scores as
above. Thus, if a search produces a member profile 116 for John Doe, and
the profile 116 had, in the last two weeks, been viewed ten times for one
point each, contacted six times for two points each, and invited to connect
three times for nine points, the John Doe member profile 116 may receive
a score of 10 + 12 + 9 for thirty-one (31). Some or all of the search results

of the first group may receive such scores.

[0056] The scores may be weighted or otherwise adjusted based on elapsed
time as described above with respect to searcher interest. Additionally, the
scores may be further weighted based on the search term by which the

activities 118 occurred in relation to the instant search term.

[0057] Thus, in an illustrative example, if the instant search term 208 is

“software engineer” and John Doe has a member profile characteristic of
16
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“software engineer” then the score for the John Doe member profile 116
may receive a weight of 1.0, while if John Doe had a member profile
characteristic of “electrical engineer” the score may be weighted with a 0.8
and a profile characteristic of “English teacher” the score may be weighted
with 0.0. The weight may be multiplied by the interaction score. Thus, if
John Doe were an electrical engineer the weighted interactions score may,

continuing with the above example, be 31 * 0.8 = 24.8.

[0058] The search results 206 of the first group may then be ranked
according to their resultant interaction scores. A second group of search
results 206 may be formed that includes some or all of the search results
206 of the first group. The second group may include a predetermined
number of search results 206 from the first group or some or all search
results 206 of the first group that have a score that exceeds a predetermined
threshold. The second group 206 may be displayed to the user in the

search result window 204.

[0059] FIG. 4 is a flowchart for determining behavior interest of a first

member, in an example embodiment.

[0060] At 400, the searcher corresponding to the first member profile 116

enters a search term 208.

[0061] At 402, the search module 108 may generate an initial result
including a first group of content items 120 from the data layer 105. The
search module 108 may generate the initial result using conventional

search techniques, such as keyword matching and the like.

[0062] At 404, the search module 108 may, for one of the content items
120 of the first group, access the activities database 114 for activities 118
related to that content item 120. The activities 118 may have been
performed at least by second members of the social network other than the
first member, though the first member may also have conducted at least

one or more of the activities 118.

[0063] At 406, the search module 108 may determine an interactions score
for each activity 118 associated with the content item 120. The interaction

score may be based on the degree of involvement with the content item 120
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represented by the activity 118, as described in detail above. The
interaction score may be weighted according to an elapsed time since the

interaction, as disclosed above.

[0064] At 408, an interaction score for the content item 120 may be
determined by combining the interaction scores for each of the associated
activities 118. The interaction score may be obtained by summing,
averaging, or otherwise merging the interaction scores for each of the

activities 118.

[0065] At 410, the search module 108 determines if any content items 120
of the first group have not received an interaction score. If so, the search
module 108 selects a different content item 120 from the first group and

returns to 404. If not, the search module 108 proceeds to 412.

[0066] At 412, the search module 108 may rank the content items 120 of
the first group according to their respective interaction scores. The content
items 120 may be ranked from lowest to highest according to their
interactions scores alone or according to their interactions scores and other
factors, such as a strength of the result of the conventional search. In such
an example, the interaction score may be combined with the other factor,

such as by summing, multiplying, or other operation as appropriate.

SEARCHER INTEREST AND PROFILE DATA

[0067] The search module 108 may further present search results 206
based on the comparison of the member profile 116 of the searcher against
the metadata of the search results 206. The search module 108 may obtain
a first group of search results 206 that may be compared against the
characteristics of the member profile 116 of the searcher in the manner
described herein with respect to other member profile 116 characteristics.
The first group of search results 206 may be ranked according to the scores
that may be generated in the manner described herein and the second group
formed from the first group based on a predetermined number or of scores
exceeding a predetermined threshold score. (See, e.g., U.S. Patent

Application Publication No. 2014/0129552, “LLEVERAGING
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HOMOPHILY IN RANKING SEARCH RESULTS”, which is

incorporated by reference herein in its entirety.)

[0068] FIG. 5 is a flowchart 500 for performing a search using the search
module 108, in an example embodiment. The search module 108 may
incorporate some or all of the similarity, behavior searcher interest,
behavior content, and searcher interest and profile data techniques

disclosed herein.

[0069] At 502 a search term 208 may be entered into the search term entry
line 202, such as by typing, copy-pasting, and the like. The search term
208 may include one or more clauses; for instance, a search term 208 may
be “engineer” or “software engineer” or “Hadoop software engineer,” and

so forth.

[0070] At 504, the search module 108 searches at least some of the profiles
116 to identify profiles 116 that meet the search term 208. The search may
proceed according to any of a variety of search criteria, such as keyword
searches, the density of a social graph 112 corresponding to each profile
116, and so forth. The search may compare the search term against
characteristics of the user from the profiles 116, the characteristics
including at least some of the profile data, such as profession, current
employment, previous employment, education, location, experience, and so
forth, including various characteristics and profile data disclosed herein.
The search may return an initial result having a predetermined number of
the best results according to the basic search criteria. The predetermined
number of initial results may be greater than a predetermined number of
profiles 116 that may be part of the final result, for instance to allow for the
selection of a subset of the initial results as the final result based on scores

for the profiles 116 of the initial result.

[0071] At 506, upon receiving the initial results the search module 108
obtains a score for at least some, and in an example embodiment each of
the profiles 116 of the initial results in relation to the search term 208. The
scores may be obtained according to any one or more of the techniques
disclosed herein. The scores may be cumulative of multiple techniques.

The scores of the various techniques may be normalized or may be taken
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without normalizing. As such, in an example, if the results are normalized
then each of the techniques may produce a top score that may be reduced
to 1.0 with the rest of the scores provided by the technique reduced
proportionally. Thus, if the behavior — content technique produces scores
of 6, 3, and 2, those scores may be normalized to 1.0, 0.5, and 0.333.
Alternatively, if the scores are not normalized then certain techniques may
be allowed to create relatively large influence over the resultant ordering of

the search results.

[0072] At 508, upon receiving the cumulative score for each profile 116 as
identified in the initial search results, the profiles 116 are optionally ranked
according to their cumulative scores across the multiple techniques. In an
example, the ranking is from highest to lowest cumulative score. As such,
the mathematical operation by which the cumulative scores were obtained

may define the nature of the subsequent rankings.

[0073] At 510, at least some of the initial group of profiles 116 are selected
as the final group of profiles 116. In an example, a predetermined number
of the highest-ranked profiles 116 are selected for the final group. In an
example, any profile 116 with a cumulative score higher than a

predetermined threshold is selected for the final group.

[0074] At 512, at least some of the profiles 116 of the final group of
profiles are displayed in the search results window 204. The profiles 116
may be displayed according to their rank within the final group of profiles.
The search results window 204 may scroll to display more profiles 116

than may be displayed at any one time in the window 204.

[0075] FIGs. 6A-4C is an illustration of the forming of the first and second
groups of profiles 116, in an example embodiment. In FIG. 6A, the first
group 600 includes profiles 116A-116G that match the search term 208
according to various search criteria. The search criteria may be
conventional search criteria as described herein, such as keywords. In FIG.
6A the first group 600 may be essentially unordered or may be ordered
according to a relevance to the search term 208 or other conventional

search factor.
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[0076] In FIG. 6B, following the search module 108 obtaining scores for
each of the profiles 116 of the first group 600, the profiles 116 of the first
group are ordered according to the rank of the scores of each of the profiles
116. The scores may be obtained according to any of the mechanisms
described herein. In FIG. 6C, a subset of the profiles 116 of the first group
600 are formed into the second group 602. As noted herein, the second
group 602 may be formed by taking the highest-scored profiles 116 up to a
predetermined maximum or by taking some or all of the profiles 116
having a score higher than a predetermined threshold score. The profiles
116 of the second group 602 may then be displayed on the search interface
200.

FLOWCHART

[0077] FIG. 7 is a flowchart for personalized search based on searcher
interest, in an example embodiment. The operations of the flowchart may
be implemented on the social network 100 or any suitable equipment or

system.

[0078] At operation 700, a search term is obtained, via a network interface,
from a member of a social network at a user device via the network

interface.

[0079] At operation 702, an initial result is generated, based on the search
term, the initial result including a first group of content items from a social
network and stored in a content database, the content items including

member profiles of members of the social network.

[0080] At operation 704, a searcher interest score for each of the activities
is individually determined. In an example, determining the searcher
interest score further includes determining the search interest score for at
least some of the activities based, at least in part, on a degree of interaction
by the member with an associated content item as indicated by an
associated activity. In an example, the degree of interaction is based, at
least in part, on the member viewing the content item, positing a

communication with respect to the content item, and providing an
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invitation to a user associated with the content item. In an example, the

searcher interest score is equal among the activities.

[0081] In an example, the information indicative of the activities include
metadata points and the content items of the first group include metadata
points. In an example, the metadata points correspond to metadata point
categories including common metadata points among the activities. In an
example, each metadata point category has a metadata score based on a
cumulative total of the searcher interest scores of each metadata point

within the metadata point category.

[0082] At operation 706, individual searcher interest scores are applied for

each of the activities to metadata points of the individual activities.

[0083] At operation 708, the searcher interest score are weighted based on

an elapsed time since the activity.

[0084] At operation 710, each of the content items of the first group is
ranked based, at least in part, on information indicative of activities from
an activity database, the activity database storing the information indicative
of activities related to the social network, the activities including
interactions, via a user interface, with search results that include ones of
the member profiles. In an example, activities are by the member with at
least some content items not included in the first group, and the activities
database further includes search histories by the member, each search
history including a previous search term and search results for the search
term, wherein at least some of the activities from the activity database
correspond to content items from the search results included in the search

histories.

[0085] In an example, ranking the content items of the first group is further
based, at least in part, on the searcher interest score for each of the
activities in relation to the content items of the first group. In an example,
ranking the content items of the first group is further based on the metadata
points of the activities in relation to the metadata points of the content
items. In an example, ranking the content items of the first group is further

based on the metadata score of each metadata point category that
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corresponds to a metadata point of each of the content items of the first
group. Inan example, ranking the content items of the first group is
further based on combining the metadata score of each metadata point
category to which each individual content item of the first group
corresponds and ranking the content items of the first group according to
the metadata score as combined for each content item of the first group. In
an example, ranking the content items of the first group is further based, at

least in part, on the searcher interest score as weighted.

[0086] At operation 712, the user device is caused to display a second
group of the content items, including at least some of the first group of the
content items, based, at least in part, on the rank of the first group of the

content items.

SYSTEM

[0087] FIG. 8 is a block diagram illustrating components of a machine
800, according to some example embodiments, able to read instructions
from a machine-readable medium (e.g., a machine-readable storage
medium) and perform any one or more of the methodologies discussed
herein. Specifically, the machine 800 may implement the social network
100 and the features included and described therein. The machine 800 thus
describes specific hardware configurations on which the social network

100 may be implemented and provided to users of the social network 100.

[0088] FIG. 8 shows a diagrammatic representation of the machine 800 in
the example form of a computer system and within which instructions 824
(e.g., software) for causing the machine 800 to perform any one or more of
the methodologies discussed herein may be executed. In alternative
embodiments, the machine 800 operates as a standalone device or may be
connected (e.g., networked) to other machines. In a networked
deployment, the machine 800 may operate in the capacity of a server
machine or a client machine in a server-client network environment, or as a
peer machine in a peer-to-peer (or distributed) network environment. The

machine 800 may be a server computer, a client computer, a personal
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computer (PC), a tablet computer, a laptop computer, a netbook, a set-top
box (STB), a personal digital assistant (PDA), a cellular telephone, a
smartphone, a web appliance, a network router, a network switch, a
network bridge, or any machine capable of executing the instructions 824,
sequentially or otherwise, that specify actions to be taken by that machine.
Further, while only a single machine is illustrated, the term “machine”
shall also be taken to include a collection of machines that individually or
jointly execute the instructions 824 to perform any one or more of the

methodologies discussed herein.

[0089] The machine 800 includes a processor 802 (e.g., a central
processing unit (CPU), a graphics processing unit (GPU), a digital signal
processor (DSP), an application specific integrated circuit (ASIC), a radio-
frequency integrated circuit (RFIC), or any suitable combination thereof), a
main memory 804, and a static memory 806, which are configured to
communicate with each other via a bus 808. The machine 800 may further
include a graphics display 810 (e.g., a plasma display panel (PDP), a light
emitting diode (ILED) display, a liquid crystal display (I.CD), a projector,
or a cathode ray tube (CRT)). The machine 800 may also include an
alphanumeric input device 812 (e.g., a keyboard), a cursor control device
814 (e.g., a mouse, a touchpad, a trackball, a joystick, a motion sensor, or
other pointing instrument), a storage unit 816, a signal generation device

818 (e.g., a speaker), and a network interface device 820.

[0090] The storage unit 816 includes a machine-readable medium 822 on
which is stored the instructions 824 (e.g., software) embodying any one or
more of the methodologies or functions described herein. The instructions
824 may also reside, completely or at least partially, within the main
memory 804, within the processor 802 (e.g., within the processor’s cache
memory), or both, during execution thereof by the machine 800.
Accordingly, the main memory 804 and the processor 802 may be
considered as machine-readable media. The instructions 824 may be
transmitted or received over a network 826 via the network interface

device 820.
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[0091] As used herein, the term “memory” refers to a machine-readable
medium able to store data temporarily or permanently and may be taken to
include, but not be limited to, random-access memory (RAM), read-only
memory (ROM), buffer memory, flash memory, and cache memory.
While the machine-readable medium 822 is shown in an example
embodiment to be a single medium, the term “machine-readable medium”
should be taken to include a single medium or multiple media (e.g., a
centralized or distributed database, or associated caches and servers) able
to store instructions. The term “machine-readable medium” shall also be
taken to include any medium, or combination of multiple media, that is
capable of storing instructions (e.g., software) for execution by a machine
(e.g., machine 800), such that the instructions, when executed by one or
more processors of the machine (e.g., processor 802), cause the machine to
perform any one or more of the methodologies described herein.
Accordingly, a “machine-readable medium” refers to a single storage
apparatus or device, as well as “cloud-based” storage systems or storage
networks that include multiple storage apparatus or devices. The term
“machine-readable medium” shall accordingly be taken to include, but not
be limited to, one or more data repositories in the form of a solid-state
memory, an optical medium, a magnetic medium, or any suitable

combination thereof.

[0092] Throughout this specification, plural instances may implement
components, operations, or structures described as a single instance.
Although individual operations of one or more methods are illustrated and
described as separate operations, one or more of the individual operations
may be performed concurrently, and nothing requires that the operations be
performed in the order illustrated. Structures and functionality presented
as separate components in example configurations may be implemented as
a combined structure or component. Similarly, structures and functionality
presented as a single component may be implemented as separate
components. These and other variations, modifications, additions, and

improvements fall within the scope of the subject matter herein.

25



WO 2016/018471 PCT/US2015/023116

10

15

20

25

30

[0093] Certain embodiments are described herein as including logic or a
number of components, modules, or mechanisms. Modules may constitute
either software modules (e.g., code embodied on a machine-readable
medium or in a transmission signal) or hardware modules. A “hardware
module” is a tangible unit capable of performing certain operations and
may be configured or arranged in a certain physical manner. In various
example embodiments, one or more computer systems (e.g., a standalone
computer system, a client computer system, or a server computer system)
or one or more hardware modules of a computer system (e.g., a processor
or a group of processors) may be configured by software (e.g., an
application or application portion) as a hardware module that operates to

perform certain operations as described herein.

[0094] In some embodiments, a hardware module may be implemented
mechanically, electronically, or any suitable combination thereof. For
example, a hardware module may include dedicated circuitry or logic that
is permanently configured to perform certain operations. For example, a
hardware module may be a special-purpose processor, such as a field
programmable gate array (FPGA) or an ASIC. A hardware module may
also include programmable logic or circuitry that is temporarily configured
by software to perform certain operations. For example, a hardware
module may include software encompassed within a general-purpose
processor or other programmable processor. It will be appreciated that the
decision to implement a hardware module mechanically, in dedicated and
permanently configured circuitry, or in temporarily configured circuitry
(e.g., configured by software) may be driven by cost and time

considerations.

[0095] Accordingly, the phrase “hardware module” should be understood
to encompass a tangible entity, be that an entity that is physically
constructed, permanently configured (e.g., hardwired), or temporarily
configured (e.g., programmed) to operate in a certain manner or to perform
certain operations described herein. As used herein, “hardware-
implemented module” refers to a hardware module. Considering

embodiments in which hardware modules are temporarily configured (e.g.,
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programmed), each of the hardware modules need not be configured or
instantiated at any one instance in time. For example, where a hardware
module comprises a general-purpose processor configured by software to
become a special-purpose processor, the general-purpose processor may be
configured as respectively different special-purpose processors (e.g.,
comprising different hardware modules) at different times. Software may
accordingly configure a processor, for example, to constitute a particular
hardware module at one instance of time and to constitute a different

hardware module at a different instance of time.

[0096] Hardware modules can provide information to, and receive
information from, other hardware modules. Accordingly, the described
hardware modules may be regarded as being communicatively coupled.
Where multiple hardware modules exist contemporaneously,
communications may be achieved through signal transmission (e.g., over
appropriate circuits and buses) between or among two or more of the
hardware modules. In embodiments in which multiple hardware modules
are configured or instantiated at different times, communications between
such hardware modules may be achieved, for example, through the storage
and retrieval of information in memory structures to which the multiple
hardware modules have access. For example, one hardware module may
perform an operation and store the output of that operation in a memory
device to which it is communicatively coupled. A further hardware
module may then, at a later time, access the memory device to retrieve and
process the stored output. Hardware modules may also initiate
communications with input or output devices, and can operate on a

resource (e.g., a collection of information).

[0097] The various operations of example methods described herein may
be performed, at least partially, by one or more processors that are
temporarily configured (e.g., by software) or permanently configured to
perform the relevant operations. Whether temporarily or permanently
configured, such processors may constitute processor-implemented

modules that operate to perform one or more operations or functions
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described herein. As used herein, “processor-implemented module” refers

to a hardware module implemented using one or more processors.

[0098] Similarly, the methods described herein may be at least partially
processor-implemented, a processor being an example of hardware. For
example, at least some of the operations of a method may be performed by
one or more processors or processor-implemented modules. Moreover, the
one or more processors may also operate to support performance of the
relevant operations in a “cloud computing” environment or as a “software
as a service” (SaaS). For example, at least some of the operations may be
performed by a group of computers (as examples of machines including
processors), with these operations being accessible via a network (e.g., the
Internet) and via one or more appropriate interfaces (e.g., an application

program interface (API)).

[0099] The performance of certain of the operations may be distributed
among the one or more processors, not only residing within a single
machine, but deployed across a number of machines. In some example
embodiments, the one or more processors or processor-implemented
modules may be located in a single geographic location (e.g., within a
home environment, an office environment, or a server farm). In other
example embodiments, the one or more processors or processor-
implemented modules may be distributed across a number of geographic

locations.

[00100] Some portions of this specification are presented in terms of
algorithms or symbolic representations of operations on data stored as bits
or binary digital signals within a machine memory (e.g., a computer
memory). These algorithms or symbolic representations are examples of
techniques used by those of ordinary skill in the data processing arts to
convey the substance of their work to others skilled in the art. As used
herein, an “algorithm” is a self-consistent sequence of operations or similar
processing leading to a desired result. In this context, algorithms and
operations involve physical manipulation of physical quantities. Typically,
but not necessarily, such quantities may take the form of electrical,

magnetic, or optical signals capable of being stored, accessed, transferred,
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combined, compared, or otherwise manipulated by a machine. It is
convenient at times, principally for reasons of common usage, to refer to

29 L&

such signals using words such as “data,” “content,” “bits,” “values,”

29 ¢ 29 ¢ 2% CC 29 < 29 C¢

“elements,” “symbols,” “characters,” “terms,” “numbers,” “numerals,” or
the like. These words, however, are merely convenient labels and are to be

associated with appropriate physical quantities.

[00101] Unless specifically stated otherwise, discussions herein using

29 ¢ 29 <

words such as “processing,” “computing,” “calculating,” “determining,”
“presenting,” “displaying,” or the like may refer to actions or processes of
a machine (e.g., a computer) that manipulates or transforms data
represented as physical (e.g., electronic, magnetic, or optical) quantities
within one or more memories (e.g., volatile memory, non-volatile memory,
or any suitable combination thereof), registers, or other machine
components that receive, store, transmit, or display information.
Furthermore, unless specifically stated otherwise, the terms “a” or “an” are
herein used, as is common in patent documents, to include one or more
than one instance. Finally, as used herein, the conjunction “or” refers to a

non-exclusive “or,” unless specifically stated otherwise.

[00102] Embodiments will now be described in the following

numbered examples.
[00103] 1. A computer implemented method, comprising:

obtaining, with a processor, a search term from a first user at a

user device via a network interface;

generating, with the processor, based on the search term, an
initial result including a first group of content items as stored in a content

database;

ranking, with the processor, each of the content items of the
first group based, at least in part, on similarity scores, each of the similarity
scores individually based on a first member profile relative to individual
ones of second member profiles to which an activity related to a content

item of the first group corresponds, wherein:
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the first member profile and the second member profiles
being member profiles of members of a social network and stored in a

profile database; and

the activity being one of activities related to the social
network, information indicative of the activities being stored an activity
database, the activities including interactions, via a user interface, with

search results that include ones of the content items; and

causing the user device to display a second group of the
content items, including at least some of the first group of the content

items, according to the rank of the first group of the content items.

[00104] 2. The method of example 1, wherein the similarity scores are
based, at least in part, on member profile characteristics possessed by the

first and second members.

[00105] 3. The method of example 2, wherein the member profile
characteristics include two or more of age, gender, education, employer,

experience, school, languages, skills, groups, interests, and location.

[00106] 4. The method of example 2, wherein each individual one of
the member profile characteristics possessed by the first and second

members has an individual characteristic score;

wherein a first member profile score for the first member
based on the individual characteristic score of each of the member profile

characteristics possessed by the first member; and

wherein a second member profile score for each of the second
members based on the individual characteristic score of the member profile
characteristics possessed by each of the second members; and further

comprising:

determining, with the processor, the similarity scores between
the first member and each of the second members based, at least in part, on

the first and second member profile scores.

[00107] 5. The method of example 4, wherein determining the

similarity scores is based on one of a sum and an average of the individual

30



WO 2016/018471

10

15

20

25

30

characteristic score possessed by each of the member profile characteristics

corresponding to the first and second member profiles, respectively.

[00108] 6. The method of example 2, further comprising selecting,
with the processor, a subset of the member profile characteristics possessed
by the first and second members based, at least in part, on the search term
and wherein the similarity score is based on the subset of the member

profile characteristics.

[00109] 7. The method of example 6, wherein selecting the subset of
the member profile characteristics is based, at least in part, on a

relationship of the member profile characteristics to the search term.

[00110] 8. The method of example 6, wherein the similarity score is a
second similarity score, and further comprising determining, with the
processor, a first similarity score for each of the second member profiles
based on the subset of the member profile characteristics, wherein the
second similarity score is determined based on all of the member profile
characteristics possessed by the first member and a subset of individual
ones of the second members, the subset of member individual ones of the

second members selected based on the first similarity score.

[00111] 9. The method of example 8, wherein the individual ones of
the second members are selected based, at least in part, on the first

similarity score in comparison with a threshold score.

[00112] 10. The method of any preceding example, wherein the

content items of the first group are ranked based on an individual result
score for each content item of the first group indicative of a relationship
with the search term and weighted by an individual one of the similarity

scores corresponding to the individual one of the content items.

[00113] 11. A computer readable medium carrying instructions which,
when implemented by a processor, cause the processor to carry out the

method of any preceding example.

[00114] 12. A computer system, comprising:
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a network interface for obtaining a search term from a first

user at a user device;

a processor for generating based on the search term, an initial
result including a first group of content items as stored in a content
database, and ranking each of the content items of the first group based, at
least in part, on similarity scores, each of the similarity scores individually
based on a first member profile relative to individual ones of second
member profiles to which an activity related to a content item of the first

group corresponds;
wherein:

the first member profile and the second member profiles are
member profiles of members of a social network and stored in a profile

database; and

the activity is one of activities related to the social network,
information indicative of the activities being stored an activity database,
the activities including interactions, via a user interface, with search results

that include ones of the content items;

wherein the processor is adapted to generate an output to
cause the user device to display a second group of the content items,
including at least some of the first group of the content items, according to

the rank of the first group of the content items.
[00115] 13. A computer implemented method, comprising:

obtaining, with a processor via a network interface, a search
term from a member of a social network at a user device via the network

interface;

generating, with the processor, based on the search term, an
initial result including a first group of content items from a social network
and stored in a content database, the content items including member

profiles of members of the social network;

ranking, with the processor, each of the content items of the

first group based, at least in part, on information indicative of activities
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from an activity database, the activity database storing the information
indicative of activities related to the social network, the activities including
interactions, via a user interface, with search results that include ones of

the member profiles; and

causing the user device to display a second group of the
content items, including at least some of the first group of the content
items, based, at least in part, on the rank of the first group of the content

items.

[00116] 14. The method of example 13, wherein the activities are by
the member with at least some content items not included in the first group,
and wherein the activities database further includes search histories by the
member, each search history including a previous search term and search
results for the search term, wherein at least some of the activities from the
activity database correspond to content items from the search results

included in the search histories.

[00117] 15. The method of example 13 or example 14, further

comprising:

individually determining, with the processor, a searcher

interest score for each of the activities; and

wherein ranking the content items of the first group is further
based, at least in part, on the searcher interest score for each of the

activities in relation to the content items of the first group.

[00118] 16. The method of example 15, wherein determining the
searcher interest score further comprises determining the search interest
score for at least some of the activities based, at least in part, on a degree of
interaction by the member with an associated content item as indicated by

an associated activity.

[00119] 17. The method of example 16, wherein the degree of
interaction is based, at least in part, on the member viewing the content
item, positing a communication with respect to the content item, and

providing an invitation to a user associated with the content item.
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[00120] 18. The method of example 15, wherein the searcher interest

score is equal among the activities.

[00121] 19. The method of example 15, wherein the information
indicative of the activities include metadata points and the content items of

the first group include metadata points, and further comprising:

applying, with the processor, individual searcher interest
scores for each of the activities to metadata points of the individual

activities; and

wherein ranking the content items of the first group is further
based on the metadata points of the activities in relation to the metadata

points of the content items.

[00122] 20. The method of example 19, wherein the metadata points
correspond to metadata point categories including common metadata

points among the activities;

wherein each metadata point category has a metadata score
based on a cumulative total of the searcher interest scores of each metadata

point within the metadata point category; and

wherein ranking the content items of the first group is further
based on the metadata score of each metadata point category that
corresponds to a metadata point of each of the content items of the first
group.
[00123] 21. The method of example 20, wherein ranking the content
items of the first group is further based on combining the metadata score of
each metadata point category to which each individual content item of the
first group corresponds and ranking the content items of the first group
according to the metadata score as combined for each content item of the

first group.

[00124] 22. The method of example 15, further comprising weighting

the searcher interest score based on an elapsed time since the activity; and

wherein ranking the content items of the first group is further

based, at least in part, on the searcher interest score as weighted.
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[00125] 23. A computer readable medium carrying instructions that,
when executed on a processor, cause the processor to carry out the method

of any one of examples 13 to 22.
[00126] 24. A computer system, comprising:

a network interface for obtaining a search term from a

member of a social network at a user device via the network interface; and
a processor for:

generating, based on the search term, an initial result
including a first group of content items from a social network and stored in
a content database, the content items including member profiles of

members of the social network;

ranking each of the content items of the first group based, at
least in part, on information indicative of activities from an activity
database, the activity database storing the information indicative of
activities related to the social network, the activities including interactions,
via a user interface, with search results that include ones of the member

profiles; and

causing the user device to display a second group of the
content items, including at least some of the first group of the content
items, based, at least in part, on the rank of the first group of the content

items.
[00127] 25. A computer implemented method, comprising:

obtaining, with a processor, a search term from a first user at a

user device via a network interface;

generating, based on the search term, an initial result
including a first group of content items as stored in a content database, the
content items from a social network, the content items including member

profiles of members of the social network;

ranking, with the processor, each of the content items of the
first group based, at least in part, on information indicative of interactions

from an activity database with the content items of the first group, the

35



WO 2016/018471 PCT/US2015/023116

10

15

20

25

interactions being by at least a second user of the social network different
than the first user, the activity database storing the information indicative
of the interactions related to the social network with search results that

include ones of the content items; and

causing the user device to display a second group of the
content items, including at least some of the first group of the content

items, according to the rank of the first group of the content items.

[00128] 26. The method of example 25, further comprising
determining an interaction score for each of the content times of the first

group based on the interactions associated with the content items; and

wherein ranking the content items of the first group is based,
at least in part, on the interactions score for each of the content items of the

first group.

[00129] 27. The method of example 26, wherein determining the
interaction score for the content items of the first group is based, at least in
part, on a number of interactions with a content item of the first group and
a degree of involvement with the content item of the first group indicated

by the interactions with the content item of the first group.

[00130] 28. The method of example 27, wherein the degree of
involvement provides a higher score for interactions indicative of high
involvement with an associated content item than interactions indicative of

low involvement with an associated content item.

[00131] 29. The method of example 26, wherein the interaction score
is weighted based on at least one of an elapsed time since an interaction
with the content item of the first group occurred and a pervious search term

that produced the interaction.

[00132] 30. The method of example 29, wherein each interaction of an
interaction score for an associated content item is separately weighted

based on the elapsed time since the interaction occurred.
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[00133] 31. The method of example 29, wherein the interaction score
is weighted based on a relationship of the previous search term to the

search term as obtained from the user device.

[00134] 32. The method of example 7, wherein the relationship of the
previous search term to the search term as obtained from the user device is
based on a degree to which the previous search term and the search term as

obtained from the user device produce similar search results.

[00135] 33. The method of example 32, wherein the interaction score
is weighted higher for previous search terms that produce more search

results the same as the search result as obtained.

[00136] 34. The method of example 32, further comprising obtaining,
with the processor, current search results based on the previous search term
and compare search results obtained by the previous search term with the
initial result and wherein the interaction score is weighted based on a
number of common search results between the initial result and the search

results obtained by the previous search term.

[00137] 35. A computer readable medium carrying instructions that,
when executed on a processor, cause the processor to carry out the method

of any one of examples 25 to 34.
[00138] 36. A computer system, comprising:

a network interface for obtaining a search term from a first

user at a user device; and
a processor for:

generating, based on the search term, an initial result
including a first group of content items as stored in a content database, the
content items from a social network, the content items including member

profiles of members of the social network;

ranking each of the content items of the first group based, at
least in part, on information indicative of interactions from an activity
database with the content items of the first group, the interactions being by

at least a second user of the social network different than the first user, the
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activity database storing the information indicative of the interactions
related to the social network with search results that include ones of the

content items; and

causing the user device to display a second group of the
5 content items, including at least some of the first group of the content

items, according to the rank of the first group of the content items.
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CLAIMS

1. A computer implemented method, comprising:

obtaining, with a processor, a search term from a first user at a
user device via a network interface;

generating, with the processor, based on the search term, an initial
result including a first group of content items as stored in a content
database;

ranking, with the processor, each of the content items of the first
group based, at least in part, on similarity scores, each of the similarity
scores individually based on a first member profile relative to individual
ones of second member profiles to which an activity related to a content
item of the first group corresponds, wherein:

the first member profile and the second member profiles
being member profiles of members of a social network and stored
in a profile database; and
the activity being one of activities related to the social

network, information indicative of the activities being stored an

activity database, the activities including interactions, via a user

interface, with search results that include ones of the content

items; and

causing the user device to display a second group of the content
items, including at least some of the first group of the content items,

according to the rank of the first group of the content items.

2. The method of claim 1, wherein the similarity scores are based, at least in
part, on member profile characteristics possessed by the first and second

members.
3. The method of claim 2, wherein the member profile characteristics include

two or more of age, gender, education, employer, experience, school,

languages, skills, groups, interests, and location.
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4. The method of claim 2, wherein each individual one of the member profile
characteristics possessed by the first and second members has an individual
characteristic score;

wherein a first member profile score for the first member based on the
individual characteristic score of each of the member profile characteristics
possessed by the first member; and

wherein a second member profile score for each of the second members
based on the individual characteristic score of the member profile
characteristics possessed by each of the second members; and further
comprising:

determining, with the processor, the similarity scores between the first
member and each of the second members based, at least in part, on the first

and second member profile scores.

5. The method of claim 4, wherein determining the similarity scores is based
on one of a sum and an average of the individual characteristic score
possessed by each of the member profile characteristics corresponding to the

first and second member profiles, respectively.

6. The method of claim 2, further comprising selecting, with the processor, a
subset of the member profile characteristics possessed by the first and second
members based, at least in part, on the search term and wherein the similarity

score is based on the subset of the member profile characteristics.

7. The method of claim 6, wherein selecting the subset of the member profile
characteristics is based, at least in part, on a relationship of the member

profile characteristics to the search term.

8. The method of claim 6, wherein the similarity score is a second similarity
score, and further comprising determining, with the processor, a first
similarity score for each of the second member profiles based on the subset
of the member profile characteristics, wherein the second similarity score is
determined based on all of the member profile characteristics possessed by

the first member and a subset of individual ones of the second members, the
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subset of member individual ones of the second members selected based on

the first similarity score.

9. The method of claim &, wherein the individual ones of the second
members are selected based, at least in part, on the first similarity score in

comparison with a threshold score.

10. The method of any preceding claim, wherein the content items of the first
group are ranked based on an individual result score for each content item of
the first group indicative of a relationship with the search term and weighted
by an individual one of the similarity scores corresponding to the individual

one of the content items.

11. A computer readable medium carrying instructions which, when
implemented by a processor, cause the processor to carry out the method of

any preceding claim.

12. A computer system, comprising:

a network interface for obtaining a search term from a first user at
a user device;

a processor for generating based on the search term, an initial
result including a first group of content items as stored in a content
database, and ranking each of the content items of the first group based,
at least in part, on similarity scores, each of the similarity scores
individually based on a first member profile relative to individual ones of
second member profiles to which an activity related to a content item of
the first group corresponds;

wherein:

the first member profile and the second member profiles
are member profiles of members of a social network and stored in

a profile database; and

the activity is one of activities related to the social
network, information indicative of the activities being stored an

activity database, the activities including interactions, via a user
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13.

interface, with search results that include ones of the content

items;

wherein the processor is adapted to generate an output to cause
the user device to display a second group of the content items, including
at least some of the first group of the content items, according to the rank

of the first group of the content items.

A computer implemented method, comprising:

obtaining, with a processor via a network interface, a search term
from a member of a social network at a user device via the network
interface;

generating, with the processor, based on the search term, an initial
result including a first group of content items from a social network and
stored in a content database, the content items including member profiles
of members of the social network;

ranking, with the processor, each of the content items of the first
group based, at least in part, on information indicative of activities from
an activity database, the activity database storing the information
indicative of activities related to the social network, the activities
including interactions, via a user interface, with search results that
include ones of the member profiles; and

causing the user device to display a second group of the content
items, including at least some of the first group of the content items,

based, at least in part, on the rank of the first group of the content items.

14. The method of claim 13, wherein the activities are by the member with at

least some content items not included in the first group, and wherein the

activities database further includes search histories by the member, each

search history including a previous search term and search results for the

search term, wherein at least some of the activities from the activity database

correspond to content items from the search results included in the search

histories.

15. The method of claim 13 or claim 14, further comprising:
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individually determining, with the processor, a searcher interest score for
each of the activities; and

wherein ranking the content items of the first group is further based, at
least in part, on the searcher interest score for each of the activities in

relation to the content items of the first group.

16. The method of claim 15, wherein determining the searcher interest score
further comprises determining the search interest score for at least some of
the activities based, at least in part, on a degree of interaction by the member

with an associated content item as indicated by an associated activity.

17. The method of claim 16, wherein the degree of interaction is based, at
least in part, on the member viewing the content item, positing a
communication with respect to the content item, and providing an invitation

to a user associated with the content item.

18. The method of claim 15, wherein the searcher interest score is equal

among the activities.

19. The method of claim 15, wherein the information indicative of the
activities include metadata points and the content items of the first group
include metadata points, and further comprising:

applying, with the processor, individual searcher interest scores for each
of the activities to metadata points of the individual activities; and

wherein ranking the content items of the first group is further based on
the metadata points of the activities in relation to the metadata points of the

content items.

20. The method of claim 19, wherein the metadata points correspond to
metadata point categories including common metadata points among the
activities;

wherein each metadata point category has a metadata score based on a
cumulative total of the searcher interest scores of each metadata point within

the metadata point category; and
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wherein ranking the content items of the first group is further based on
the metadata score of each metadata point category that corresponds to a

metadata point of each of the content items of the first group.

21. The method of claim 20, wherein ranking the content items of the first
group is further based on combining the metadata score of each metadata
point category to which each individual content item of the first group
corresponds and ranking the content items of the first group according to the

metadata score as combined for each content item of the first group.

22. The method of claim 15, further comprising weighting the searcher
interest score based on an elapsed time since the activity; and
wherein ranking the content items of the first group is further based, at

least in part, on the searcher interest score as weighted.

23. A computer readable medium carrying instructions that, when executed
on a processor, cause the processor to carry out the method of any one of

claims 13 to 22.

24. A computer system, comprising:

a network interface for obtaining a search term from a member of
a social network at a user device via the network interface; and

a processor for:

generating, based on the search term, an initial result including a
first group of content items from a social network and stored in a content
database, the content items including member profiles of members of the
social network;

ranking each of the content items of the first group based, at least
in part, on information indicative of activities from an activity database,
the activity database storing the information indicative of activities
related to the social network, the activities including interactions, via a
user interface, with search results that include ones of the member

profiles; and
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causing the user device to display a second group of the content
items, including at least some of the first group of the content items,

based, at least in part, on the rank of the first group of the content items.

25. A computer implemented method, comprising:

obtaining, with a processor, a search term from a first user at a
user device via a network interface;

generating, based on the search term, an initial result including a
first group of content items as stored in a content database, the content
items from a social network, the content items including member profiles
of members of the social network;

ranking, with the processor, each of the content items of the first
group based, at least in part, on information indicative of interactions
from an activity database with the content items of the first group, the
interactions being by at least a second user of the social network different
than the first user, the activity database storing the information indicative
of the interactions related to the social network with search results that
include ones of the content items; and

causing the user device to display a second group of the content
items, including at least some of the first group of the content items,

according to the rank of the first group of the content items.

26. The method of claim 25, further comprising determining an interaction
score for each of the content times of the first group based on the interactions
associated with the content items; and

wherein ranking the content items of the first group is based, at least in

part, on the interactions score for each of the content items of the first group.

27. The method of claim 26, wherein determining the interaction score for
the content items of the first group is based, at least in part, on a number of
interactions with a content item of the first group and a degree of
involvement with the content item of the first group indicated by the

interactions with the content item of the first group.
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28. The method of claim 27, wherein the degree of involvement provides a
higher score for interactions indicative of high involvement with an
associated content item than interactions indicative of low involvement with

an associated content item.

29. The method of claim 26, wherein the interaction score is weighted based
on at least one of an elapsed time since an interaction with the content item
of the first group occurred and a pervious search term that produced the

interaction.

30. The method of claim 29, wherein each interaction of an interaction score
for an associated content item is separately weighted based on the elapsed

time since the interaction occurred.

31. The method of claim 29, wherein the interaction score is weighted based
on a relationship of the previous search term to the search term as obtained

from the user device.

32. The method of claim 7, wherein the relationship of the previous search
term to the search term as obtained from the user device is based on a degree
to which the previous search term and the search term as obtained from the

user device produce similar search results.

33. The method of claim 32, wherein the interaction score is weighted higher
for previous search terms that produce more search results the same as the

search result as obtained.

34. The method of claim 32, further comprising obtaining, with the
processor, current search results based on the previous search term and
compare search results obtained by the previous search term with the initial
result and wherein the interaction score is weighted based on a number of
common search results between the initial result and the search results

obtained by the previous search term.
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35. A computer readable medium carrying instructions that, when executed
on a processor, cause the processor to carry out the method of any one of

claims 25 to 34.

36. A computer system, comprising:

a network interface for obtaining a search term from a first user at
a user device; and

a processor for:

generating, based on the search term, an initial result including a
first group of content items as stored in a content database, the content
items from a social network, the content items including member profiles
of members of the social network;

ranking each of the content items of the first group based, at least
in part, on information indicative of interactions from an activity
database with the content items of the first group, the interactions being
by at least a second user of the social network different than the first
user, the activity database storing the information indicative of the
interactions related to the social network with search results that include
ones of the content items; and

causing the user device to display a second group of the content
items, including at least some of the first group of the content items,

according to the rank of the first group of the content items.

47



WO 2016/018471

FRONT
END
LAYER - USER INTERFACE (e.g., WEB SERVER)
101 MODULE(S)
102
( APPLICATION
SERVER MODULES
104
MESSAGE
APPLICATION P[ﬁé]g%{g(}
LOGIC SEARCH
LAYER - 103 MODULE
106
\ —_—
~~108
\_

DATA
LAYER - 105

J

17/8

PCT/US2015/023116

'/100

AT Y
N~

[ 116

116 120
PROFILE DATA
(e.2., MEMBER,
COMPANY,

o

SOCIAL GRAPH

DATA

N~

FIG. 1

11

MEMBER ACTIVITY
AND BEHAVIOR
DATA

N~



WO 2016/018471 PCT/US2015/023116

2 /8
/ 200
208 202
[SEARCH TERM]'—/
204

JOHN DOE 206
VIEW E-MESSAGE INVITE
JANE ROE 210

VIEW EMESSAGE  WVITE

ROBERT SMITH
VIEW E-MESSAGE INVITE

SUSAN JOHNSON

VIEW E-MESSAGE INVITE
SOPHIA WRIGHT
VIEW E-MESSAGE INVITE

WILLIAM WHITE
VIEW E-MESSAGE INVITE

FIG. 2



WO 2016/018471 PCT/US2015/023116

YES

YES

3/8

300

ENTER SEARCH
TERM

¢ 302
GENERATE INITIAL
RESULT

¢ 304
ACCESS MEMBER
PROFILE DATABASE

i 306
COMPARE SEARCH

TERM WITH
CHARACTERISTICS

¢ 308

ACCESS SECOND
MEMBER PROFILE

310

NOT YET
ASSIGNED?

312

SELECT SECOND
MEMBER PROFILES

| .. FIG.3

L
DETERMINE SECOND
SIMILARITY SCORE
o
316 318
SECOND RANK CONTENT
SIMILARITY ITEMS OF FIRST

SCORE? GROUP




WO 2016/018471

4 /8
400
ENTER SEARCH
TERM
¢ 402
GENERATE INITIAL
RESULT
¢ 404
ACCESS ACTIVITIES
DATABASE
l 406
DETERMINE SCORE
FOR ACTIVITY
¢ 408
DETERMINE SCORE
FOR ITEM
410
NOT YET
ASSIGNED?
412
L

RANK CONTENT
ITEMS

PCT/US2015/023116

FiG. 4



WO 2016/018471 PCT/US2015/023116

5/8
500 502
\;
ENTER SEARCH
TERM
¢ 504
-

SEARCH PROFILES

¢ 506

OBTAIN SCORE

l 508

RANK PROFILES

¢ 510

SELECT PROFILES
FOR SECOND
GROUP
¢ 512
S

DISPLAY PROFILES

FiIG. 5



WO 2016/018471 PCT/US2015/023116

6 /8
600
116D
116A
16C 116F
116B
116E
116G
FIG. 64
600
116F 116C 116B 116E 116G 116A 116D
FiIG. 6B
602
116F 116C 116B 116E 116G

FIG. 6C




WO 2016/018471

7 /8

700
S
OBTAIN SEARCH
TERM
¢ 702
«
GENERATE INITIAL
RESULT
¢ 704
«
DETERMINE
SIMILARITY SCORES
l 706
SELECT MEMBER
PROFILE
CHARACTERISTICS
¢ 708
DETERMINE —
ADDITIONAL
SIMILARITY SCORES
¢ 710
y
RANK CONTENT
ITEMS
l 712
DISPLAY SECOND +—
GROUP OF CONTENT
ITEMS

FiIG. 7

PCT/US2015/023116



WO 2016/018471 PCT/US2015/023116
8 /8
’/_ 800
810
802 —~ PROCESSOR VIDEO
< > < > DISPLAY
824 —{INSTRUCTIONS
/812
MAIN MEMORY
804 — ALPHA-NUMERIC
< > < * INPUT DEVICGE
824—INSTRUCTIONS
808 |
806\ 814
STATIC Ul NAVIGATION
MEMORY < >IN > DEVICE
820\ DRIVE UNIT__}816
MACHINE-
NETWORK READABLE
INTERFACE |je——> > 822
DEVICE MEDIUM |
INSTRUCTIONST 824
\
826 818
) SIGNAL
l«———»{ GENERATION
DEVICE

FiIG. 8




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2015/023116

A. CLASSIFICATION OF SUBJECT MATTER

INV. GO6F17/30 G06Q50/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPG

B. FIELDS SEARCHED

GO6F GO6Q

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

ERICK [US] ET AL)
28 June 2012 (2012-06-28)

7,8a-8d

DHIRENDRAJI [US] ET AL)

8 May 2014 (2014-05-08)
cited in the application
paragraphs [0025] - [0030]
abstract

paragraphs [0108] - [0126]; figures

X US 2014/129552 Al (SINHA SHAKTI

X US 2012/166530 Al (TSENG ERICK [US] TSENG 1-36

1-36

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"Q" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

16 June 2015

Date of mailing of the international search report

29/06/2015

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Gonzalez, Gonzalo

Form PCT/ISA/210 (second sheet) (April 2005)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2015/023116
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2012166530 Al 28-06-2012 US 2012166530 Al 28-06-2012
US 2013085853 Al 04-04-2013
US 2014136639 Al 15-05-2014
US 2014129552 Al 08-05-2014  NONE

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - claims
	Page 42 - claims
	Page 43 - claims
	Page 44 - claims
	Page 45 - claims
	Page 46 - claims
	Page 47 - claims
	Page 48 - claims
	Page 49 - claims
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - wo-search-report
	Page 59 - wo-search-report

