US 20140040370A1
a9 United States

a2y Patent Application Publication o) Pub. No.: US 2014/0040370 A1

Buhr 43) Pub. Date: Feb. 6, 2014
(54) CONTENT FEED FOR FACILITATING TOPIC (52) US.CL

DISCOVERY IN SOCIAL NETWORKING CPC ..ot HO04L 67/306 (2013.01)
ENVIRONMENTS USPC ottt 709/204

(71) Applicant: Tagged, Inc., San Francisco, CA (US) 57 ABSTRACT
(72) Tnventor: Maria Helena Buhr, Menlo Park, CA The disclosed techniques provide systems and methods for
’ (US) ’ ’ generating content feeds with topic discovery capabilities.
More specifically, various procedures are described for gen-
(21)  Appl. No.: 13/833,287 erating content feeds by selecting at least one of two of'a first
ppl. O ’ quantity of content items, a second quantity of content items,
(22) Filed: Mar. 15. 2013 and a third quantity of content items. The first quantity of

: . 15,

content items is selected based on a dynamically generated
user interest profile associated with a particular user. The user
interest profile can include a subset of first interest categories
(60) Provisional application No. 61/678,586, filed on Aug. in which a specific user of a social networking system has

Related U.S. Application Data

1,2012. indicated an interest. The second quantity of content items is

selected based on a interest categories in which other users of

Publication Classification the social networking system, having one or more character-

istics that are the same or similar to the specific user, have

(51) Int.ClL indicated an interest. The third quantity of content items is
HO4L 29/08 (2006.01) selected randomly.

1440

USERS 105A-N

USER INTERFACE
104N

USER INTERFACE
048

USER INTERFACE
104A

12N

HOST SERVER
14

DaTA
REPOSITORY
128




Feb. 6,2014 Sheet1 of 11 US 2014/0040370 A1

Patent Application Publication

B
er AUOLISOAEY
MIAHIC 1SOH wIvQ

a0t
SRICMLAN

Nyt
FOV-RIZING HASA

Yyl
ADVAMELNG H3SN

F0VANALN WSO FOVHTING HISA

N-¥SG0L S¥ZSh

964



US 2014/0040370 A1

Feb. 6,2014 Sheet2 of 11

Patent Application Publication

¢ DA

INIONT NOUDITIS 0334

{344
INONT
ISTHILNE WOANVY

52
IONT
NOHYONINNOOT

15¢
INENT
LSTTN GISSTUAXT

{4
FIAOW

NOILYHENIO) Q334 INJINDSD

a4
SN
SNUHSIIM, LSTHILNG —
ol
FINACH
573 NOILYINIOTE
ANONT NOILYOIALINITE
1STHRING ALY g7

AINGOW INFHIOYNYA
FS04d L83

JWIOW ININTOYNTN
HveD) LSIMEL

iz
e {SHH08d
Ghe 15343IN]
Hdvdg HA3N
183M3LNE

T v (%4
NOILCY H35T TINGOK INTHAOVNCN
TOHA ¥
FIGOW m;,w,w\mﬁ
GNISSIC0HS WIL| HNALNOD NOULYHNTHLY

_ T07 300N HITYRYA NOLLDINNCNOLOYHILN; _

MHOMEIN

V/ 602



Patent Application Publication Feb. 6,2014 Sheet 3 of 11 US 2014/0040370 A1

300
\‘

SNoaea
LATA

REPOSITORY

CONTENT CONTENT CONTENT
ems A ITEMS B rrems C
IDENTIFY CONTENT BASED ON IDENTIFY CONTENT BASED ON - YR AR
KNOWN USER PREFERENCES SIMILAR USERS' FREFERENCES GE"C'*’?Z%@;;? xﬁowzm
{CONTENT #1} {CONTENT 42) R A
310 320 =

IDENTIFY OPTIMAL PROPORTIONS
OF CONTENT #1, #2, & #3
340

PRESENT CONTENT FOR
DISPLAY TO USER
350

UPDATE INFORMATION ABOUT USER

PREFERENCES BASED ON USERS

ENGAGEMENT WITH CONTENT
360

FiG. 3



US 2014/0040370 A1

Feb. 6,2014 Sheet4 of 11

Patent Application Publication

G#
{OIMOMAD)
AHODILYD

1S3MTING

v OIAd

# CH#
{quomAEM) {GuOMATY)
AMODRIVD AHODALYD

LSTUFUIN] LSTEEING

ZH
{OMATH)
AMODTLYD

L#
{OIMOMADA)
AHCOHILYD

ASFAAFAUN] RESE =R

<

.

00r



US 2014/0040370 A1

Feb. 6,2014 Sheet S of11

Patent Application Publication

§ OIAd

{15043y “23)

4 i 30030 ¥ EXi

L ¥4 = 7 31vQ T 000 A NOLLIVEN HAG

¢L 4 £ HA £ 3V T O3ddSNE | £ 180d SIS

7L 74 7 7 31v0 7S AddvH 7V Aaw%\.ﬁ_m& HOOULND

1L i 4 L { 3ivQ LEM avs LM AHIS ONDIH
THGEA —

FH03S THOEM  |siisemy |  NOLLOY TPOEM | e | LHOIAM 3dAL : R
NYAT = AN 505 | AHODALYO 83930

IO | AON3NDIE i S0FW] | INGRIERES NSRS NOIOY | NOEOY ¥3SN UHE80T | AHODILYO IS3U2IN
YOO

V/ 06%




Patent Application Publication

800 \‘

Feb. 6,2014 Sheet 6 of 11

Sentiment Pleasant /

Unpleasant

Artieation f
Dearthmtion

Waight

Hat
EO3E
Wowt

Happy
rspired
Hungry

ool
WTEY

Chillin'

Lamae
Hgh
Tirpd
Boread
Gadd

L
0
10G

5
EREE]

S

&
<5

5

g
5
58

US 2014/0040370 A1



Patent Application Publication

700

F}

—

Feb. 6,2014 Sheet 7 of 11

0

A SPECGIFIC USER OF A SOCIAL NETWORKING SYSTEM

RECEIVE AN INDICATION TO GENERATE A CONTENT FEED FOR

74
v f‘j

i2

ACCESS/URDATE/GENERATE LSER INTEREST PROFILE

THAT A USER HAS EXPRESSED AN INTEREST IN
(£G, 56 11,10

INCLUDING A SUBSET OF THE MOST RELEVANT INTEREST
CATEGORIES OF A FIRST SET OF INTEREST CATEGORIES

ADECUATE
USER INTEREST
INFORMATION?

730

f./

US 2014/0040370 A1

GENERATE CONTENT FEED USING
CONTENT {TEMS ASSOCIATED
WITH OTHER USERS {£.3.,
CONTENT ITEMS HAVING THE

MOST ASSCCIATED ACTIONS)

716
r_J

IDENTIFY A FIRST QUANTITY OF CONTENT ITEMS BASED ON
THE USER INTEREST PROFILE

7i8

b 4

IDENTIFY A SECOND QUANTITY OF CONTENT ITEMS BASED ON
A SECOND SET OF INTERESY CATEGORIES THAT THAT

SIMILAR USERS HAVE EXPRESSED AN INTEREST IN

o~y
e
<

A 4

IDENTIFY A THIRE QUANTITY OF CONTENT ITEMS RANDOMLY

~
2]
b3

h 4

SELECT AT LEASY ONE OF EACH OF THE FIRST, SECOND, AND
THIRD PREDETERMINED QUANTITIES GF CONTENT {TEMS

724

v ~

GENERATE A CONTENT FEED USING THE SELECTED CONTENT

726

y ~

PROVIDE THE CONTENT FEED FOR PRESENTATION TO THE

A

SPECIFIC USER

FiG. 7



Patent Application Publication Feb. 6,2014 Sheet 8 of 11 US 2014/0040370 A1

START

800

USER ACTION
ASSUCIATED W/

CONTENT ITEM
CAPTURED?

NG

Y

PROCESS CONTENT ITEM TO IDENTIFY INTEREST CATEGORES
ASSOCIATEDR WITH THE CONTENT ITEM
{E.G., FIG. 9}

—
xS

v

) 4

DETERMINE ONE OR MORE WEIGHTS FOR EACH INTEREST CATEGORY
(£.6., A6 10}

Py
o

.

A 4

ASSOCIATE THE ONE OR MORE WEIGHTS WiTH THE CORRESPONDING
INTEREST CATEGORIES

s
[oe]

v

\ 4

URDATE THE FIRST SET OF INTEREST CATEGORIES
{£.6., UPDATE INTEREST GRAPH)

820
A4 f'/

UPDATE/GENERATE USER INTEREST PROFILE INCLUDING THE SUBSET
OF MOST RELEVANT INTEREST CATEGORIES OF THE FIRST SET OF
INTEREST CATEGORIES
(£.0, Fio. 14,12)

Y

{ END )

FIG. 8



Patent Application Publication Feb. 6,2014 Sheet9 of 11

0%

91

PROCERS COMTENT TO EXTRACT KEYWORDS ASSQCIATED WiTH THE
CONTENT [TEM, WHEREIN EACH INTEREST CATEGORY iN THE SCCIAL
NETWORKING SYSTEM 13 REPRESENTED BY A KEYWORD

a1z

\ 4 /f/

IDENTIFY EXISTING KEYWORDS REPRESENTING BEXISTING INTEREST
CATEGORIES IN WHICH THE SPECIFIC USER HAS INDICATED AN
INTEREST

914

A 4 /J

COMPARE THE EXTRACTED KEYWORDS 7O THE EXISTING KEYWORDS
TO IDENTIFY NEW KEYWORDS IN WHICH THE SPECIFIC USER HAS
INDICATED AN INTEREST

316

A 4 /—/

DETERMINE ONE OR MORE ADDITIONAL KEYWORDS RELATED TO THE
NEW KEYWORDS

FiG. 9

1010

\

DETERMINE AN ACTION TYPE WEIGHT FOR THE INTEREST CATEGORY
BASED ON A TYPE OF USER ACTION TAKEN BY THE SPECIFIC USER

4

law)

12

\

A 4

DETERMINE A SENTIMENT WEIGHT FOR THE INTEREST CATEGORY BASED
ON A SENTIMENT ASSOCIATED WITH WITH CONTENT TEM

14

s

A 4

DETERMINE A TEMPORAL RELEVANCE WEIGHT FOR THE INTEREST
CATEGORY BASED ON THE TIMING OF THE USER ACTION

18

o

Y

DETERMINE AN OCCURRENCE (OR FREQUENCY) WEIGHT FOR THE
INTEREST CATEGORY BASED ON # OF PAST TIMES KEYWORD OCCURRED

1020

\

\ 4

DETERMINE {OPTIONALLY) TOTAL SCORE FOR INTEREST CATEGORY BASED

ON WEIGHTS

FiG. 10

US 2014/0040370 A1

1000



Patent Application Publication

1100

e

,_/

Feb. 6,2014 Sheet 10 of 11

ACCESS INTEREST GRAPH TO IDENTIFY FIRST SEY
OF INTEREST CATEGORIES AND CORRESPONDING
EDGE INFORMATION

1112

v ~

PROCESS THE EDGE INFORMATION TO DETERMINE
SCORES FOR THE INTEREST CATEGORIES

{£5., F16. 12}

1114

v ~

DENTIFY THE MOET RELEVANT SUBSET OF THE
FIRST SEY OF INTEREST CATEGORIES BASED ON
THE SCORES

1118

v i

UPDATE/GENERATE THE USER INTEREST PROFILE
WITH THE MOST RELEVANT SUBSET OF THE FIRST
SET OF INTEREST CATEGORIES

FIG. 11

121G

—~

{DENTIFY AN ACTION TYPE WEIGHT FOR AN
INTEREST GATEGORY

1212

v ~

DENTIFY A SENTIMENT WEIGHT FOR THE INTEREST
CATEGORY

1214

v ~

IDENTIFY A TEMPORAL RELEVANCE WEIGHT FOR THE
INTEREST GATEGORY

1218

v ~

IDENTIFY AN OCCURRENCE {OR FREQUENCY)
WEIGHT FOR THE INTEREST CATEGORY

1218

A 4 f-J

DETERMINE TOTAL SCORE FOR INTEREST CATEGORY
BASED ON WEIGHTS

FiG. 12

US 2014/0040370 A1

1200



Patent Application Publication Feb. 6,2014 Sheet 11 of 11 US 2014/0040370 A1

1300

Processor

instructions

l Video Display

Alpha-numeric Input Device

Main Memory

Bus

instruclions

l Cursor Control Device

Drive Unit

Machine-readable
{Storage) Meadium

Non-volalile Memory

instructions

Network Interface Deavice

Signal Gensration Device

MNetwork

~_—

FIG. I3



US 2014/0040370 Al

CONTENT FEED FOR FACILITATING TOPIC
DISCOVERY IN SOCIAL NETWORKING
ENVIRONMENTS

CLAIM OF PRIORITY

[0001] This application claims priority to U.S. Provisional
Patent Application No. 61/678,586 entitled “Content Discov-
ery Feed for Social Networking Environments,” which was
filed on Aug. 10, 2012, Attorney Docket No. 58520-8014.
USO00, the contents of which are expressly incorporated by
reference herein.

FIELD OF THE INVENTION

[0002] The present invention generally relates to generat-
ing content feeds (or news feeds) for users of social network-
ing systems. More specifically, various embodiments of the
present invention relate to systems and methods for generat-
ing content feeds for facilitating topic (i.e., subject matter or
content) discovery in social networking environments.

BACKGROUND

[0003] Social networks in online environments are increas-
ingly relied upon by individuals to engage and participate in
various types of social activities and behaviors. Individuals
use online social networks to facilitate friendly, casual,
romantic, business relationships and to maintain connections
and initiate dialogues with others. With the prevalence of high
speed network connections to the Internet and the availability
of' mobile devices with wireless capabilities, the online envi-
ronment has become one of the dominating mechanisms
through which people communicate and connect with one
another.

[0004] A content feed (or news feed) includes aggregated
content items from a social networking system for display or
presentation to a user of the social networking system, typi-
cally, at the user’s home page. The content feed can be a
continuously updated list of content items that can include,
for example, stories from other users or pages that the user
follows within a social networking system, status updates,
photos, videos, links, application activities, and likes.
[0005] A content feed algorithm is responsible for selecting
the particular content items to be included in a content feed.
Today, social networking systems typically utilize one of two
content feed algorithms for generating content feeds: a chro-
nological feed algorithm or a discovery feed algorithm. Chro-
nological feed algorithms typically select content items for a
content feed based on a chronological order in which the
content items occur. However, the selected content items are
typically structured around topics that a user’s friends or
contacts are interested in rather than topics that the user is
interested in. Conversely, discovery feed algorithms typically
encourage content exploration based on a particular topic and
thus, discovery feed algorithms typically select only content
items for a content feed related to a particular topic.

[0006] Consequently, both chronological feed algorithms
and discovery feed algorithms have limitations on selection
of the optimal content for inclusion in a particular user’s
content feed.

[0007] Overall, the examples herein of some prior or
related systems and their associated limitations are intended
to be illustrative and not exclusive. Upon reading the follow-
ing, other limitations of existing or prior systems will become
apparent to those of skill in the art.
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SUMMARY

[0008] This summary is provided to introduce certain con-
cepts in a simplified form. The concepts are further described
in the Detailed Description below and the drawings. This
summary is not intended to identify essential features of the
claimed subject matter or to limit the scope of the claimed
subject matter.

[0009] The techniques introduced herein provide systems
and methods for generating content feeds with topic discov-
ery capabilities. More specifically, various procedures are
described for generating content feeds (or news feed) by
selecting at least one content item of two of a first quantity of
content items, a second quantity of content items, and a third
quantity of content items. The first quantity of content items
is identified or otherwise selected based on a dynamically
generated user interest profile associated with a specific user.
The user interest profile can include a subset of a first plurality
of interest categories in which a specific user of a social
networking system has indicated an interest. The second
quantity of content items is identified or otherwise selected
based on a second plurality of interest categories in which
other users of the social networking system, having one or
more characteristics that are the same or similar to the specific
user, have indicated an interest. The third quantity of content
items is identified or otherwise selected randomly (including
pseudo-randomly).

[0010] Accordingly, the content feed procedures described
herein overcome the issues of the prior art by selecting opti-
mal proportions of content items for a content feed associated
with a particular user. The generated content feed provides the
specific user with relevant content, enables the user to dis-
cover new content, and dynamically adapts to reflect the
user’s evolving topic preferences.

[0011] While multiple embodiments are disclosed, still
other embodiments of the present invention will become
apparent to those skilled in the art from the following detailed
description, which shows and describes illustrative embodi-
ments of the invention. As will be realized, the invention is
capable of modifications in various aspects, all without
departing from the scope of the present invention. Accord-
ingly, the drawings and detailed description are to be regarded
as illustrative in nature and not restrictive.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] One or more embodiments of the present invention
are illustrated by way of example and not limitation in the
figures of the accompanying drawings, in which like refer-
ences indicate similar elements.

[0013] FIG. 1 depicts a block diagram illustrating an
example of a networked-based environment in which some
embodiments of the present invention may be utilized.
[0014] FIG. 2 depicts a block diagram illustrating example
components of a host server configured to generate a news
feed for facilitating content discovery in a web-based social
networking environment.

[0015] FIG. 3 depicts a diagram illustrating content data
flow for updating information about a user’s preferences in
web-based social networking environment.

[0016] FIG. 4 depicts a diagram illustrating an example
bipartite user-topic (or content) graph used by the system to
model and/or track social networking system user’s dynamic
and/or evolving content preferences.
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[0017] FIG. 5 depicts an example user interest profile for a
particular user of a social networking system.

[0018] FIG. 6 depicts an example illustrating various
weights corresponding to sentiments that can be associated
with particular content items.

[0019] FIG. 7 depicts a flowchart illustrating an example
process for selecting content items to be included in a content
feed for a particular user.

[0020] FIG. 8 depicts a flowchart illustrating an example
process for updating or generating a set of interest categories
in which a specific user has expressed an interest.

[0021] FIG. 9 depicts a flowchart illustrating an example
process for processing a content item to identify one or more
associated interest categories.

[0022] FIG. 10 depicts a flowchart illustrating an example
process for determining one or more weights associated with
an interest category.

[0023] FIG. 11 depicts a flowchart illustrating an example
process for updating or generating a user interest profile.

[0024] FIG. 12 depicts a flowchart illustrating an example
process for processing edge information to identify weights
and/or determine total scores for interest categories associ-
ated with particular users.

[0025] FIG. 13 depicts a diagrammatic representation of a
machine in the example form of a computer system within
which a set of instructions, for causing the machine to per-
form any one or more of the methodologies discussed herein.

[0026] The drawings have not necessarily been drawn to
scale. For example, the dimensions of some of the elements in
the figures may be expanded or reduced to help improve the
understanding of the embodiments of the present invention.
Similarly, some components and/or operations may be sepa-
rated into different blocks or combined into a single block for
the purposes of discussion of some of the embodiments of the
present invention. Moreover, while the invention is amenable
to various modifications and alternative forms, specific
embodiments have been shown by way of example in the
drawings and are described in detail below. The intention,
however, is not to limit the invention to the particular embodi-
ments described. On the contrary, the invention is intended to
cover all modifications, equivalents, and alternatives falling
within the scope of the invention as defined by the appended
claims.

DETAILED DESCRIPTION

[0027] The various embodiments of the present invention
generally relate to generating content feeds (or news feeds)
for users of social networking systems. More specifically,
embodiments of the present invention relate to systems and
methods for generating a content feed for facilitating discov-
ery of a user’s topic (or content) preferences in a web-based
social networking environment. The content discovery feed
provides a user with content known to be relevant to the user,
enables the user to discover new content, and dynamically
adapts to reflect the user’s evolving topic preferences.

[0028] There are various existing content feed algorithms
for generating particular types of content feeds. Unfortu-
nately, the existing content feed algorithms have a number of
limitations on selection of the optimal content for inclusion in
a particular user’s content feed. The content feed procedures
described herein overcome the issues of the prior art by
selecting optimal proportions of content items for content
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feeds, including various new content items for facilitating
topic or interest category discovery within the social network-
ing environment.

[0029] In one embodiment, the content feed procedures
select at least one of each of a first quantity of content items,
a second quantity of content items, and a third quantity of
content items. The first quantity of content items is identified
or otherwise selected based on a user interest profile associ-
ated with a specific user. The user interest profile can include
a subset of a first plurality of interest categories in which a
specific user of a social networking system has indicated an
interest. The second quantity of content items is identified or
otherwise selected based on a second plurality of interest
categories in which other users of the social networking sys-
tem, having one or more characteristics that are the same or
similar to the specific user, have indicated an interest. The
third quantity of content items is identified or otherwise
selected randomly (or pseudo randomly).

[0030] The techniques introduced herein can be embodied
as special-purpose hardware (e.g., circuitry), as program-
mable circuitry appropriately programmed with software
and/or firmware, or as a combination of special-purpose and
programmable circuitry. Hence, embodiments may include a
machine-readable medium having stored thereon instructions
which may be used to program a computer (or other electronic
devices) to perform a process. The machine-readable medium
may include, but is not limited to, floppy diskettes, optical
disks, compact disc read-only memories (CD-ROMs), mag-
neto-optical disks, read-only memories (ROMs), random
access memories (RAMs), erasable programmable read-only
memories (EPROMs), electrically erasable programmable
read-only memories (EEPROMs), magnetic or optical cards,
flash memory, or other type of media/machine-readable
medium suitable for storing electronic instructions.

[0031] Although the techniques described herein are dis-
cussed with respect to a social networking system, the tech-
niques are equally applicable to any storage and/or access
system. Accordingly, the embodiments described herein are
not limited to social networking systems.

TERMINOLOGY

[0032] Brief definitions of terms, abbreviations, and
phrases used throughout this application are given below.
[0033] The terms “connected” or “coupled” and related
terms are used in an operational sense and are not necessarily
limited to a direct physical connection or coupling. Thus, for
example, two devices may be coupled directly, or via one or
more intermediary channels or devices. As another example,
devices may be coupled in such a way that information can be
passed there between, while not sharing any physical connec-
tion with one another. Based on the disclosure provided
herein, one of ordinary skill in the art will appreciate a variety
of'ways in which connection or coupling exists in accordance
with the aforementioned definition.

[0034] The phrases “in some embodiments,” “according to
various embodiments,” “in the embodiments shown,” “in
other embodiments,” and the like generally mean the particu-
lar feature, structure, or characteristic following the phrase is
included in at least one embodiment of the present invention
and may be included in more than one embodiment of the
present invention. In addition, such phrases do not necessarily
refer to the same embodiments or to different embodiments.
[0035] If the specification states a component or feature

“may,” “can,” “could,” or “might” be included or have a
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characteristic, that particular component or feature is not
required to be included or have the characteristic.

[0036] The term “module” or “engine” refers broadly to
software, hardware, or firmware components (or any combi-
nation thereof). Modules or engines are typically functional
components that can generate useful data or other output
using specified input(s). A module may or may not be self-
contained. An application program (also called an “applica-
tion”) may include one or more modules, or a module can
include one or more application programs.

[0037] The terms “herein,” “above,” “below,” and words of
similar import, when used in this application, shall refer to
this application as a whole and not to any particular portions
of this application. Where the context permits, words in the
above Detailed Description using the singular or plural num-
ber may also include the plural or singular number respec-
tively. The word “or,” in reference to a list of two or more
items, covers all of the following interpretations of the word:
any of the items in the list, all of the items in the list, and any
combination of the items in the list.

Environment

[0038] FIG. 1 depicts a block diagram illustrating an
example of a networked-based environment 100 in which
some embodiments of the present invention may be utilized.
More specifically, the networked-based environment 100
includes various client devices or user devices 102A-Nable to
communicate with a host (social network) server 124 for
generating relevant content feeds that facilitating topic (i.e.,
interest category) discovery within a social networking envi-
ronment. Although a single host server 124 is shown, the
functionality of the host server 124 described herein can be
physically and/or functionally distributed among any number
of host servers.

[0039] The host server 124 is configured to facilitate an
online social network for various users 105A-N. For example,
when users 105A-N access their social networking accounts
or user pages, the host server 124 is able to dynamically
generate content feeds for the users 105A-N. The content
feeds contain a plurality of content items that are selected
based on one or more appropriate content feed algorithms.
The content feed algorithms provide the users 105A-N with
content items that the user has indicated a preference or
interest in, content items other users similar to the user has
indicated a preference in (e.g., recommended content items),
as well as one or more additional content items that are
randomly or pseudo randomly selected. In this manner the
content feeds generated by the host server 124 facilitate topic
(or content) discovery.

[0040] The plurality of client devices or user devices
102A-N can be any system and/or device, and/or any combi-
nation of devices/systems that is able to establish a connec-
tion with another device, a server and/or other systems. The
client devices or user devices 102A-N typically include dis-
play or other output functionalities to present data exchanged
between the devices to a user. For example, the client devices
can be, but are not limited to, a server desktop, a desktop
computer, a computer cluster, a mobile computing device
such as a notebook, a laptop computer, a handheld computer,
a mobile phone, a smart phone, a PDA, a Blackberry device,
a Treo, and/or an iPhone, etc. In one embodiment, client
devices or user devices 102A-N are coupled to a network 106.
In some embodiments, the devices 102A-N may be directly
connected to one another.
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[0041] The network 106, over which client devices or user
devices 102A-N and the host server 124 communicate, may
be a telephonic network, an open network, such as the Inter-
net, or a private network, such as an intranet and/or the extra-
net. For example, the Internet can provide file transfer, remote
log in, email, news, RSS, and other services through any
known or convenient protocol, such as, but is not limited to
the TCP/IP protocol, Open System Interconnections (OSI),
FTP, UPnP, iSCSI, NSF, ISDN, PDH, RS-232, SDH, SONET,
etc. The network 106 can be any collection of distinct net-
works operating wholly or partially in conjunction to provide
connectivity to the client devices or user devices 102A-N and
host server 124 and may appear as one or more networks to
the serviced systems and devices. In one embodiment, com-
munications to and from client devices or user devices
102A-N can be achieved by, an open network, such as the
Internet, or a private network, such as an intranet and/or the
extranet. In one embodiment, communications can be
achieved by a secure communications protocol, such as
secure sockets layer (SSL), or transport layer security (TLS).

[0042] In addition, communications can be achieved via
one or more wireless networks, such as, but is not limited to,
one or more of a Local Area Network (LAN), Wireless Local
Area Network (WLAN), a Personal area network (PAN), a
Campus area network (CAN), a Metropolitan area network
(MAN), a Wide area network (WAN), a Wireless wide area
network (WWAN), Global System for Mobile Communica-
tions (GSM), Personal Communications Service (PCS),
Digital Advanced Mobile Phone Service (D-Amps), Blue-
tooth, Wi-Fi, Fixed Wireless Data, 2G, 2.5G, 3G networks,
enhanced data rates for GSM evolution (EDGE), General
packet radio service (GPRS), enhanced GPRS, messaging
protocols such as, TCP/IP, SMS, MMS, extensible messaging
and presence protocol (XMPP), real time messaging protocol
(RTMP), instant messaging and presence protocol (IMPP),
instant messaging, USSD, IRC, or any other wireless data
networks or messaging protocols.

[0043] The user data repository 128 can store software,
descriptive data, images, system information, drivers, content
items, and/or any other data item utilized by other compo-
nents of the host server 124 and/or any other servers for
operation. The user data repository 128 may be coupled to the
host server 124. The user data repository 128 may be man-
aged by a database management system (DBMS), for
example but not limited to, Oracle, DB2, Microsoft Access,
Microsoft SQL Server, PostgreSQL, MySQL, FileMaker, etc.
The user data repository 128 can be implemented via object-
oriented technology and/or via text files, and can be managed
by a distributed database management system, an object-
oriented database management system (OODBMS) (e.g.,
ConceptBase, FastDB Main Memory Database Management
System, JDOInstruments, ObjectDB, etc.), an object-rela-
tional database management system (ORDBMS) (e.g., Infor-
mix, OpenLink Virtuoso, VMDS, etc.), a file system, and/or
any other convenient or known database management pack-
age.

[0044] The host server 124 is able to provide data to, and
retrieve data from, the data repository 128. The user data
repository 128 can store static user data and dynamic user
data. The static user data can include information associated
with users of the online social network. For example, static
user data can include descriptive data of current and past
personal information such as, but not limited to, a first name
and last name of the user, a valid email ID, a unique username,
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age, marital status, occupations, locations lived and worked,
education, home town, schools attended, number of siblings,
heritage, ethnicity, race, etc. The static user data can further
include interest information, which may include, but is not
limited to, activities, hobbies, professional information, pho-
tos, etc.

[0045] In one embodiment, at least some of the user data
stored in data repository 128 is explicitly specified by the
user. For example, when the user (e.g., visitor/service sub-
scriber) signs up for services such as social networking
related services, a set of information may be required, such as
avalid email address, an address of service, a valid credit card
number, social security number, a username, and/or age. The
user information form can include optional entries, by way of
example but not limitation, location, activity, hobbies, ethnic-
ity, photos, etc. Examples of user data stored in the data
repository 128, including, but is not limited to, user name,
user occupation/position, user address, subscription informa-
tion, hardware ID, hardware model, software version ID, etc.
The user data may be entered by auser via a profile. A user can
periodically update his/her user profile which can be stored in
the data repository 128. In some cases, a user’s data item may
include additional information about whether the user infor-
mation is public and/or private. For example, the user infor-
mation may include privacy information indicating what, if
anything, other users of the social network can view with
respect to the user data.

[0046] The data repository 128 can also store dynamic user
data. Dynamic user data can either be explicitly submitted by
the user or provided via one or more software agents and/or
hardware modules such as the host server 124 coupled to the
user data repository 128. Dynamic user data can be indicative
of actions or communications initiated by a user of the social
network. In one embodiment, any electronic action that a user
takes within the social network comprises dynamic user data.
Dynamic information or activities such as, user interactions
(social interactions), relationships with other users, user con-
nections, social records, social history records, and/or any
communication records can be recorded and stored in the user
data repository 128. Examples of dynamic information
include, but are not limited to, indications that a user would
like to meet another user, indications that a user liked some-
thing, indications that a virtual gift was sent or received,
indications that a wink was sent or received, and/or indica-
tions that a user tagged another user or was tagged by another
user.

[0047] Inoneembodiment, the data repository 128 can also
store user preferences, i.e., content or interest categories in
which users have expressed a specific interest or preference.
The user preferences can be automatically identified by the
host server and stored in the data repository 128. In one
embodiment, the host server 128 essentially tracks the elec-
tronic actions that a user performs on content items within a
social networking environment (i.e., user actions) and auto-
matically processes the actions to identify a user’s prefer-
ences. A user action can come in a variety of forms or types.
For example, a user action can include, but is not limited to,
user posts of content items (e.g., stories), user clicks of con-
tent items, and user reacts (e.g., reposts, retweets) of content
items, etc. As discussed herein, content items, e.g., stories,
actions, etc. are typically included in a content feed (or news
feed). The user’s preferences are characterized by one or
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more interest categories that are automatically determined by
processing the content items on which the users perform
actions.

[0048] The user data repository 128 is shown as a discrete
component in the example of FIG. 1; however, in some
embodiments, the user data repository 128 may be included in
the host server 124. Additionally, in some embodiments, the
user data repository and/or the host server 124 may be both
physically and/or functionally distributed.

[0049] FIG. 2 depicts a block diagram illustrating example
components of a host server 224 configured to generate a
news feed for facilitating content discovery in a web-based
social networking environment 200, according to an embodi-
ment. The host server 224 and the web-based social network-
ing environment 200 can be the host server 124 and the
networked-based environment 100 of FIG. 1, respectively,
although other configurations are possible.

[0050] One embodiment of the host server 224 includes a
network interface 202, an interaction/connection manager
module 205, an authentication module 210, an interest graph
management module 220, a presentation module 230, a con-
tent processing module 240, and a feed generation module
250. The data repository 228 can be, for example, the user
data repository 128 of FIG. 1, although alternative configu-
rations are possible. The user data repository 128 is described
in greater detail with reference to the example of FIG. 1.
Additional or less modules can be included without deviating
from the novel art of this disclosure. In addition, each module
in the example of FIG. 2 can include any number and/or
combination of sub-modules and/or systems, implemented
with any combination of hardware and/or software.

[0051] In the example of FIG. 2, the network interface 202
can be a networking device that enables the host server 224 to
mediate data in a network with an entity that is external to the
host server, through any known and/or convenient communi-
cations protocol supported by the host and the external entity.
The network interface 202 can include one or more of a
network adaptor card, a wireless network interface card, a
router, an access point, a wireless router, a switch, a multi-
layer switch, a protocol converter, a gateway, a bridge, bridge
router, a hub, a digital media receiver, and/or a repeater.
[0052] Oneembodiment of the host server 224 includes the
interaction/connection manager module 205. The interaction/
connection manager module 205 can be any combination of
software agents and/or hardware modules able to identify,
detect, track, manage, record, and/or process an occurrence of
an interaction, an action, a relationship, an existing connec-
tion, and/or a requested connection.

[0053] The interaction/connection manager module 205,
when in operation, is able to communicate with the network
interface 202 to identify and detect and/or receive data items
including, but not limited to, a set of social interactions or
social connection that occurred among multiple users in an
online social network. In general, the social interactions that
occurred in the online social network are initiated by users
using client devices or user devices (e.g., a cell phone, a
telephone, a SmartPhone, a PDA, an iPhone, a Blackberry, a
computer, a laptop, and/or a Palmtop, etc.). Any type of con-
nections or interactions can be detected and subsequently
tracked and/or received and/or recorded for further process-
ing and analysis. The types of connections/social connections
can include relationships of various types (e.g., friendship,
collegial, family, romantic, gaming, etc.) or relationships/
connections of unspecified types. A connection in an online
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social network generally refers to users who have requested
and accepted a connection request and are thus mutually
connected.

[0054] The interactions/actions that occur in an online
social network can include by way of example, but not limi-
tation, sending or receiving an invitation to establish a social
connection in the social network, sending or receiving a mes-
sage, viewing a profile, posting a comment, posting informa-
tion, joining a group, sending or receiving an invitation to an
event or party, belonging to a group, creating a group, etc. The
interaction/connection manager module 205 records these
actions and determines the sender and recipient of these
actions. If the action pertains to a group, the interaction/
connection manager module 205 also determines and stores
the associated group.

[0055] Inone embodiment, the social interactions detected
by the interaction/connection manager module 205 also
includes sending a notification of interest, receiving a notifi-
cation of interest, and/or responding to a notification of inter-
est. For example, a notification of interest may be sent to a
relevant user identified for a particular user when the particu-
lar user has indicated interest. The relevant user may respond
to the notification if also interested in the particular user. Note
that the notifications of interest sent to the particular user may
be anonymous or non-anonymous. More specific examples of
notifications of interest can include, but are not limited to,
indications that a user would like to meet another user, indi-
cations that a virtual gift was sent or accepted, indications that
a wink was sent or accepted, and/or indications that a user
tagged another user. These interactions (also referred to as
actions herein) are also tracked by the interaction/connection
manager module 205.

[0056] Inone embodiment, the interaction/connector mod-
ule 205 determines the date/time of the occurrence of the
event and stores the timestamp associated with the occur-
rence. The date and/or time associated with the occurrence of
the event can be used in the comparison of content items and
in the generation of one or more weights associated with the
content items.

[0057] Oneembodiment of the host server 224 includes the
authentication module 210. The authentication module 210
can be any combination of software agents and/or hardware
components able to manage and register users of host server
224. For example, the authentication module 210 is config-
ured to register new users with the system and/or create new
accounts with the host server 224. During registration the user
can provide, among other things, login credentials. The
authentication module 210 is configured to authenticate the
users as they access the host server 224 from a variety of
devices. In some embodiments, authentication occurs by
associating a user’s username and password with an existing
user account. Unauthorized users can be directed to register
with the system.

[0058] Oneembodiment of the host server 224 includes the
profile management module 215. The profile management
module 215 can be any combination of software agents and/or
hardware components able to control and manage modifica-
tions to user profiles. For example, a user can periodically
update his/her user profile which can be stored in the user data
repository 128. The user profile can include a variety of
personal information describing the user. Some of this infor-
mation can be public information that other users can view
and some of the information can be private. Likewise some
information in a user’s profile may be viewable to some users
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but not to others. For example, social connections or friends
of the user may be able to view the user’s profile while
non-social connections are not able to view the user’s profile.
[0059] One embodiment of the host server 224 includes an
interest graph management module 220. The interest graph
management module 220 can be any combination of software
agents and/or hardware components able to generate, update,
control, access, and/or otherwise manage an interest graph
212. In one embodiment, the interest graph 212 can be a
bi-partite graph that includes a plurality of interest categories
each interconnected with one or more of a plurality of users of
the social network by edges. The edges can include edge
information indicating one or more weights that together
indicate a measure of user interest in a particular interest
category. In one embodiment, the interest graph management
module 220 interacts with the interest scoring module 225,
the content item processing module 240, and/or the content
feed generation module 250 to provide and update informa-
tion related to interest graph 212.

[0060] One embodiment of the host server 224 includes an
interest profile management module 225. The interest profile
management module 225 can be any combination of software
agents and/or hardware modules able to access, update, and/
or generate user interest profiles 213. The user interest pro-
files 213 are dynamic. Triggers to update/generate a user
interest profile 213 may be received by a content feed gen-
eration module in response to the request to generate (i.e.,
select content items for) a content feed. Alternatively or addi-
tionally, the content item processing module can dynamically
trigger the interest profile management module to update
after the processing module 240 detects and processes a user
action. That is, a particular user interest profile 213 can be
updated responsive to being needed for the selection of new
content items for a content feed and/or responsive to the
detection of a new user preference by the system.

[0061] Inoneembodiment, when an update is triggered, the
interest profile management module 225 receives a particular
user as input and accesses an interest graph via the interest
graph management module 220 to determine the interest cat-
egories associated with the particular user and the corre-
sponding edge information. As discussed above, the edge
information can include one or more weights that can be
combined into a total score or a total weight. The interest
categories associated with the highest scores or weights are
considered the most relevant. In one embodiment, the interest
profile management module 225 selects a subset of the inter-
est categories based on the corresponding scores or weights.
The number of interest categories selected in the subset for
inclusion in the interest profile 213 can be predetermined by
the system (e.g., preset to 10, 20, etc.).

[0062] In some embodiments, keywords can be used to
represent each interest category. In this case, the subset of
information associated with the particular user can include a
list of the top scoring keywords (e.g., top 10 keywords or top
20 keywords). As discussed below, the scoring can be trig-
gered dynamically each time the content item processing
module 240 detects and/or otherwise identifies a new user
action performed on a content item. Alternatively or addition-
ally, the scoring can be triggered dynamically by the content
feed generation module 250 prior to content item (or feed)
selection. Once scoring is complete, the subset of information
is stored in an interest profile 213 associated with the particu-
lar user. An example interest profile 213 is shown and dis-
cussed in greater detail with reference to FIG. 5.
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[0063] One embodiment of the host server 224 includes a
presentation module 230. The presentation module 230 can
be any combination of software agents and/or hardware mod-
ules able to present and/or otherwise send a content feed to a
client device for electronic presentation to a user. In one
embodiment, the presentation module 230 is coupled to the
feed generation module 250 and the data repository 228. As
discussed above, a user device may be, for example, a com-
puter, laptop, cell phone, Blackberry, iPhone, etc. The content
feed includes various content items. The content items can be
images, and/or textual information, etc.

[0064] One embodiment of the host server 224 includes a
content item processing module 240. The content item pro-
cessing module 240 can be any combination of software
agents and/or hardware modules able to process content items
on which user actions have been performed in order to iden-
tify and score associated interest categories. In the example of
FIG. 2, the content item processing module 240 includes a
user action detection engine 241, an interest category identi-
fication engine 242, a related interest identification engine
243, and an interest weighting engine 244. An example pro-
cess illustrating content item processing is discussed in
greater detail with reference to FIG. 8.

[0065] In one embodiment, the content item processing
module 240 includes the user action detection engine 241.
The user action detection engine 241 is configured to detect,
identify, and/or otherwise determine when a user has per-
formed an action on a particular content item. The user
actions may be first tracked and stored in the data repository
228 and then scanned by the user action detection engine 241.
Alternatively or additionally, the user action detection engine
241 can receive actions as they come in (e.g., directly from the
interaction/connection manager module 205).

[0066] In one embodiment, the content items processing
module 240 includes the interest category identification
engine 242. The interest category identification engine 242 is
configured to process a content item on which a particular
user has performed an action (e.g., post, repost, click, etc.) in
order to identify interest categories associated with the con-
tent item. For example, the interest category identification
engine 242 can parse a text-based content item to identify
various keywords. As discussed above, each interest category
can be represented by a keyword. In some instances, tags can
be used to parse non text-based content items.

[0067] In one embodiment, the content items processing
module 240 includes the related interest identification engine
243. The related interest identification engine 243 is config-
ured to expand on the various keywords explicitly identified
by the interest category identification engine 242 by identi-
fying additional related keywords. As discussed below, the
related keywords can be associated with lesser weights than
the explicitly identified keywords.

[0068] In one embodiment, the content item processing
module 240 includes the interest weighting engine 244. The
interest weighting engine 244 is configured to determine and
apply one or more weights to the interest categories. An
example of the possible weights is shown and discussed in
greater detail with respect to FIGS. 5 and 6.

[0069] One embodiment of the host server 224 includes a
content feed generation module 250. The content feed gen-
eration module 250 can be any combination of software
agents and/or hardware modules able to generate content
feeds for the users of the social network. In the example of
FIG. 2, the content feed generation module 250 includes an
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expressed interest engine 251, arecommendation engine 252,
arandom interest engine 253, and a feed selection engine 254.
An example process illustrating content feed generation is
discussed in greater detail with reference to FIG. 7.

[0070] In one embodiment, the content feed generation
module 250 includes the expressed interest engine 251. The
expressed interest engine 251 is configured to access a user
interest profile associated with the user for which a content
feed is being generated to identify the particular user’s pref-
erences. The preferences are then used to select and/or rank
content items. The highest ranking content items are selected
and presented to the user. In one embodiment, once a content
item (e.g., news story) has been selected and presented in a
content feed, it is marked for exclusion to ensure that the same
content item is not presented in the same content feed mul-
tiple times to the same user. However, content feeds with
updated comments may be—in some instances—considered
new content items and/or unmarked. Further, content items
that are older than a specific date can be excluded. The exclu-
sion date can be dynamically selected by the system and/or
preset by an administrator, and/or configurable by a user.
[0071] As discussed above, the user interest profile
includes the most relevant (highest scoring) user preferences
in the form of interest categories. Content items in the data
repository 228 can be processed to identify interest categories
associated with the content items. The content items can then
be selected based on relevance (e.g., when the content item is
associated with one or more interest categories included in the
user interest profile). For example, an interest category can be
represented by a key word “hiking.” If a content item is
related to hiking and/or contains the word hiking, then the
content item may be selected for the content feed. Each con-
tent item can have one or more associated weights in the user
interest profile. The one or more weights associated with the
content items can be used to determine which content item to
select for the content feed. That is, a content item having
multiple keyword matches may be ranked higher. Addition-
ally, as discussed herein, some keywords have higher weights
than others.

[0072] In one embodiment, content items can be selected
for the content feed with a probability that is proportional to
the weight of the interest category (or key word). For pur-
poses of simplicity, assume that a user is associated with two
interest categories (in this case, key words): hiking with total
relative weight of 80 and dogs with relative weight of 20. In
this case, a content items (e.g., stories) about hiking will be
selected with 80% probability and a content item about dogs
will be randomly selected with a 20% probability.

[0073] Inoneembodiment, content items (e.g., stories) that
have been previously selected for display in the content feed
are excluded and those content items that are older than a
specified period (e.g., older than 30 days) are excluded. Ifthe
search for content items that the user has expressed an interest
in returns a set that is smaller than a first predetermined
quantity (e.g., 6 of 10) then the host server can utilize the
recommendation engine 252 to make up this deficit. Like-
wise, if the search for content items that other users’ of the
social network that have the same or similar characteristics to
the specific user (e.g., share one or more of the same interests
as the specific user) have expressed an interest in returns a set
that is smaller than a second predetermined quantity (e.g., 3 of
10 plus any deficit of the first predetermined quantity), then
the host server can utilize the random interest engine 253 to
select content items and make up the deficit(s) or differences.
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In some embodiments, the random logic is used when there
are not enough results to populate the news feed using the
expressed logic. Alternatively or additionally, in some
embodiments, the system may want to use one or more rec-
ommended results.

[0074] In one embodiment, the content feed generation
module 250 includes the recommendation engine 252. The
recommendation engine 252 is configured to access an inter-
est graph 212 to select content items based on interest catego-
ries in which other users of the social networking system have
indicated an interest. The other users have one or more char-
acteristics that are the same or similar to the specific user.
[0075] For example, for each batch or set of ten stories, the
host server may select a subset of stories (e.g., 3 stories) that
are recommended. For each user, the system first constructs
or accesses an interest graph. The host server then identifies
the interest categories that a specific user (i.e., user A) has
expressed an interest in. For example, user A may be associ-
ated with a “sports” interest category and a “music” interest
category. The host system then identifies other users that have
the same or similar characteristics. In this case, the other users
also like “sports” and “music.” The recommendation engine
252 determines that these other users that like “sports” and
“music” also like “fashion” and “dancing.” Accordingly, the
recommendation engine 252 selects (recommends) three sto-
ries about “fashion” and/or “dancing.”

[0076] In one embodiment, the content feed generation
module 250 includes the random interest engine 253. The
random interest engine 253 is configured to randomly select
content items. This is a good way to expand the interest graph
and potentially learn more about users without overwhelming
the users with content items that they are not interested in. The
random content items can be selected from content items that
have been published within a specified time period (e.g., the
last week). Additionally, content that has already been
selected for the content feed can be omitted. Thus, all content
items that have not been previously selected for the content
feed have an equal probability of being selected by the ran-
dom interest engine 253.

[0077] In one or more embodiments, the specified time
periods, number of keywords, predetermined set size, etc.,
can be dynamically chosen by the host server, set by admin-
istrators, and/or configured by users of the web-based social
networking system. Further, the actual layout of the feed
displayed to the user can depend on the how users react to
content (e.g., number of reacts to a story may result in a larger
footprint in the content feed).

[0078] New system users will have an empty interest graph
if they have not yet submitted a post, clicked on a post, or
reacted to a post. In some embodiments, an new user content
feeds are generated with content items selected from a group
of content items having the most associated user actions (e.g.,
posts, reacts, clicks, etc.), although alternative configurations
and variations are possible.

[0079] In one embodiment, the content feed generation
module 250 includes the feed selection engine 254. The feed
selection engine 254 is configured to select optimal propor-
tions of the content items for user content feeds.

[0080] FIG. 3 depicts a diagram illustrating content data
flow 300 for updating information about a user’s preferences
in web-based social networking environment, according to an
embodiment. The various data flow operations illustrated in
FIG. 3 may be performed in various embodiments by one or
more host servers 124 of FIG. 1, one or more processors,
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and/or other modules, engines, components or tools dis-
cussed herein. Additional or fewer data flow operations are
possible.

[0081] As shown in the example of FIG. 3, the generated
content feed utilizes several factors or logics to select the
appropriate content for a user. For example, the first logic can
select content that includes topics that the user has previously
expressed direct interest in. The second logic can select con-
tent with topics that are related to topics that the user
expressed interest in. The third logic can select a random topic
from the user-topic graph. Accordingly, by utilizing the three
logics, the content discovery feed disclosed herein provides
the user with a dynamic customized feed which can result in
dynamic discovery of a user’s evolving topic preferences
while also providing the user content that is known to be
relevant.

[0082] The content feed can be constructed to optimize a
user’s social discovery experience. For example, by assem-
bling content with the different logics, the proposed content
feed balances the benefits/drawbacks of the different methods
and achieves a better feed than could otherwise be obtained
by any of the individual logics. The content discovery feed
offers both content that the system knows that the user prefers
and content the system knows that the user still has not seen
and/or expressed opinions about. By exposing the user to
some topics that the user has not seen before, the user can
discover new topics and the system can quickly learn about
the user’s evolving preferences.

[0083] Inoneembodiment, each user of a social network is
situated in a bipartite graph of users and topics (see example
FIG. 4). Each user is linked to topics that he has expressed an
interest in. Thus, when a user interacts with content in the
content feed generated for the user, the user-topic bipartite
graph is also updated to track the user’s topic preferences.
[0084] Inone embodiment, a content (or news) feed can be
generated from various types of content: (1) content that the
system knows the user prefers, (2) content the system believes
the user will prefer, and (3) content the system has randomly
selected for the user. Additionally, in some embodiments, the
system will choose optimal portions of each type of content
for the news feed. The resulting content items can be pushed
out to a content feed in a set of any number of content items
(e.g., stories or content). For example, in one embodiment,
the results of the news feed are pushed out in sets of ten. Inone
embodiment, the system may adjust or otherwise dynami-
cally select the set size based on the user’s interaction with the
previous set and/or prior sets. In one embodiment, the first ten
results (e.g., news stories) are the results with the highest
relevance.

[0085] Inoneembodiment, once a content item (e.g., news
story) has been displayed in a news feed, it is marked for
exclusion to ensure that the same content item is not presented
in the news feed to the user multiple times. However, news
feeds with updated comments may be—in some instances—
considered new content items and/or unmarked. Further, data
items that are older than a specific date can be excluded. The
exclusion date can be dynamically selected by the system
and/or preset by an administrator, and/or configurable by a
user.

[0086] Inone embodiment, additional weight can be given
or applied to specific content (e.g., content that is more likely
to be important to the user).

[0087] Referring again to FIG. 3, to begin data flow 300,
content 1-3 is identified. Content 1 is defined as “expressed”
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content or content that the system knows that the user is
interested in. Content 2 is defined as “recommended” content
or content that helps the user to discover things that are related
to things the user expressed interest in (e.g., neighboring
topics in an interest graph). Content 3 is defined as “random”
content or content the will allow the user to discover new
things.

[0088] In process 310, content 1 is based on known user
preferences (e.g., from previous posts and/or clicks). The first
logic can select content that includes topics that the user has
expressed direct interest in such as, for example, the first
order topic neighborhood in the user-topic graph of FIG. 2.
Accordingly, the user will see content that focuses on topics
that he/she has expressed an interest in. However, if content 1
is the only content utilized in the content feed, then the user
would not have any opportunity to explore new topics and the
system could not learn about new topic preferences other than
the preferences that were given when the system was gener-
ated/the user entered the system. In the example of FIG. 2,
content 1 is any content that includes topics 1 and/or 2.
[0089] Inone embodiment, the system will identify a num-
ber of top keywords (e.g., top 20 keywords) for each user.
Each keyword that a user expressed interest in has a weight
which can depend on a number of factors. For example, the
weight can depend on: (1) the frequency of the keyword
occurring (e.g., being used in posts by the user and/or being
used in post clicked on by the user, etc.), (2) the time since the
keyword was last used, and/or the (3) the sentiment attached
to the keyword (e.g., happy, sad, etc.). For each user, the top
keywords are used to get stories related to those keywords to
identify content of type 1. In some embodiments, the system
has a specified number of content 1 type stories that it wants
to identify in a set. If the system cannot identify the specified
number of content 1 type stories, then it will attempt to
identify additional content 2 type stories, if possible. For
example, if the system wants to identify 6 of 10 stories of type
1, 3 of 10 stories of type 2, and 1 of 10 stories of type 3, and
can only identify 5 type 1 stores, then the system will attempt
to identify 4 type 2 stories instead of 3.

[0090] In process 320, content 2 is identified. Content 2 is
based on content based on similar user preferences. The sec-
ond logic can select content with topics that are related to the
topics that the user has explicitly noted that he/she prefers
such as, for example, the topics on the second order topic
neighborhood in the user-topic graph. This logic works as a
recommendation system that introduces the user to topics that
he is likely to prefer. This logic enables discovery of new
topics; however, discovery can be a slow process. Nonethe-
less, if the user is only exposed to content in his second order
neighborhood, it can take many iterations (potentially infi-
nite—if the graph has multiple components) until he is
exposed to topics in other regions of the user-topic graph. In
the example of FIG. 2, content 2 is any content that includes
topic 3. That is, user A’s preference includes topic 2, and
according to FIG. 2, user’s that are interesting in or like topic
2 (e.g., user B) also like topic 3.

[0091] For example, if a user A expresses interest in sports
and music (e.g., type 1) and other people (e.g., user B) who
like sports and music also like fashion and dancing, then the
system will create display posts about fashion and dancing to
user A.

[0092] In process 330, content 3 is identified. Content 3 is
based on a random selection of content in the system and/or
database. The third logic can select one or more random
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topics from the user-topic graph. In this manner, the system
can quickly learn about a user’s preferences for topics in other
areas of the user-topic graph (topics outside the first and
second order neighborhood). However, this content is more
likely to be irrelevant to the user. In the example of FIG. 2,
content 3 is any content that includes topics 1-5; although, in
some embodiments, the system may refrain from selecting
content of type 1 and/or type 2 during the random selection
process.

[0093] In process 340, at least two of the content 1-3 is
combined and optimal portions of the content determined. By
assembling content with at least two logics, the system pro-
vides for efficient discovery of a user’s topic preferences
while still displaying content that is relevant for the user. The
user-topics graph (e.g., of FIG. 2) that supports the content
generation will be updated as the user interacts with the
content. This provides for a highly dynamic system that
quickly learns about user’s evolving preferences.

[0094] In process 350, the optimal portions of the content
are presented to a user device for display to the user in a
generated content feed. In some instances, the user may inter-
act with the optimal portions of the content. In this case, the
system detects the interaction with the content by the user,
and in process 360, updates information about the user pref-
erences based on the user’s engagement with the content. The
system can model and/or track a social networking user’s
dynamic and/or evolving content preferences based on the
users’ engagement with the content. An example of modeling
and/or otherwise tracking users’ preferences based on their
engagement of content items is discussed in greater detail
with reference to FIG. 4.

[0095] FIG. 4 depicts a diagram illustrating an example
interest graph 400 that can be used by the system to model
and/or track a social networking user’s dynamic and/or evolv-
ing interest preferences, according to an embodiment. Addi-
tionally, the user’s interest preferences can be used to develop
a user interest profile as discussed in FIG. 5.

[0096] As shown, the interest graph 400 includes a plurality
of interest category nodes #1-#5 each interconnected with
one or more of a plurality of user nodes A-E by edges #1-#9.
As discussed above, each edge can include edge information
indicating one or more weights that together indicate a mea-
sure of user interest in a particular interest category. In one
embodiment, the interest graph 400 is a bi-partite graph.

[0097] As discussed with respect to FIG. 3, three distinct
logics can be used to select content to present and/or other-
wise provide to a user device for display. The content from the
three logics is aggregated into a content feed for a selected
user. As the selected user interacts with content in the feed
(e.g. clicks on content), the user-topic graph is updated with
new information about the user’s dynamic or evolving con-
tent preferences. As shown in this example, interests (i.e.,
interest categories) are represented by interest category nodes
#1-5 and users are illustrated by user nodes A-E. The user
nodes A-E have direct connections (i.e., edges) to the topics
that they have express an interest in (e.g., by posting or
re-posting a content item associated with a particular topic
represented by an interest category and/or by clicking on
posts associated with a particular topic represented by the
interest category, etc.).

[0098] FIG. 5 depicts an example user interest profile 500
for a particular user of a social networking system, according
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to an embodiment. The user interest profile 500 can be one of
the interest profiles 213 of FIG. 2; although alternative con-
figurations are possible.

[0099] In one embodiment, the host system accesses and
processes information contained in an interest graph such as,
for example, interest graph 400 of FIG. 4 to generate a user
interest profile for a particular user. An interest profile for a
particular user can include a subset of the interest categories
for which the particular user has expressed an interest. In one
embodiment, the quantity of interest categories in the interest
graph 400 can be predefined. For example, the system may
select a quantity of twenty of the highest-rated interest cat-
egories associated with a particular user for inclusion in the
particular user’s profile.

[0100] In one embodiment each interest category can be
represented by a keyword. The interest graph 400 can be
processed with respect to a particular user to identify all of the
keywords in which the particular user has expressed an inter-
est and the associated edge information. As discussed above,
the edge information can include one or more weights that can
be utilized to score the keywords and/or otherwise identify
the most relevant subset of keywords. The subset of keywords
(i.e., the keywords in the user interest profile) can then be used
by the content feed algorithm to select the appropriate content
items for the particular user (i.e., content items associated
with and/or including keywords from the subset of key-
words). An example of such a process is shown and discussed
in greater detail with reference to FIG. 11 and FIG. 12.

[0101] As shown in the example of FIG. 5, the user interest
profile 500 includes an interest category column, an edge
identifier (ID), column, a user action type column, an action
weight column, a sentiment column, a sentiment weight col-
umn, a time of action column, a temporal relevance weight
column, a frequency weight column, and a total score col-
umn. More or fewer columns are possible.

[0102] In one embodiment, content items are selected for
inclusion in a content feed for a particular user in relative
importance to the score(s) associated with each of the interest
categories. For example, a set of interest categories (e.g., key
words) associated with a content item (e.g., story) that a user
posts, clicks, or reacts to are first extracted. A content items
may be reacted to by a user if, for example, the user re-posts
or re-tweets the content item. FEach interest category that a
user expresses interest in has one or more associated weights
which can depend on one or more factors. For example, if the
interest categories are represented by keywords, then the one
or more associated weights can depend on: (1) the frequency
with which the keyword occurs in a content item; (2) the time
since the keyword occurred (or was used) in the content item;
(3) the sentiment attached to the keyword or content item, etc.

[0103] In one embodiment, for each user, the system will
identify a number of top keywords (e.g., 20 top keywords).
The system will then identify stories related to those key
words. The most relevant or highest-rated identified stories
are then used to generate content 1 (i.e., expressed content).
For example, if a set of 10 stories are to be used in the feed,
then six of the stories may be stories in which the user
expressed an interest.

[0104] Keywords from a user’s post can be weighted dif-
ferent than keywords from a story the user merely clicks on.
For example, keywords from a user’s post may be weighted
with a value of “10” while keywords from another user’s post
that the user merely clicks on may be weighted with a value of
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“1.” Similarly, keywords from reacts may have a different
weight as well, for example, reacts may have a weight of “5.”
[0105] Additional “extracted” keywords related to the
original keywords may also be used to expand the interest
graph for a user. The “extracted” or related keywords can be
of higher level or lower level categories. A higher level
“extracted” or related keyword can be more generic than the
original identified keyword. For example, “dog” is a higher
level keyword (generic keyword) for “poodle” Another
related keyword for “dog” may be “pet.” The related key-
words can be weighted differently by the system than the
original keywords. Furthermore, the related keywords may be
weighted differently than other related keywords based onthe
level (e.g., higher or lower level related keywords). In some
embodiments, the weight of the “extracted” or related key-
words may be set to one-half the original weight.

[0106] In one embodiment, a sentiment can be extracted
from a content item (e.g., post or story) and applied a weight.
FIG. 6 illustrates an example of sentiment weighting, accord-
ing to an embodiment. In some embodiments, the sentiment
weight is multiplied by the weight of the keyword (i.e., user
action weight) and/or the temporal relevance weight and/or
other possible weights to determine the final weight or score
applied to the interest category.

[0107] As discussed above, in one embodiment, a temporal
relevance weight is multiplied with the user action weight
(also called a click/post weight), and the sentiment weight to
determine a final weight for the key word (interest). In one
embodiment, the temporal relevance weight is determined by
the following equation: temporal relevance weight=1/(log(2+
(days since post)). In other embodiments, the relevance
weight can be specified using a different equation or algo-
rithm.

[0108] One Example of Operation

[0109] Inone example, a first user A posts one story: “I’m
hiking” (attached sentiment=happy, time of post=2012-02-
02’), and clicks on two stories: “I love music” (attached
sentiment=love, time of post="2012-02-01") and “would love
to go hiking” (attached sentiment=sad, time of post="2012-
02-02°).

[0110] From these posts and clicks, the host server or sys-
tem constructs user A’s interest graph on 2012-02-02.

Weight for Hiking=10 (post)*3 (sentiment score for
happy)*1/log(2+0) (for time)+1 (click on hiking)
*0.75 (sentiment score for sad)*1/log(2+0) (for
time)=99.65+2.49=102.14.

Weight for Outdoor=>5 (term related to hiking)*3 (sen-
timent)*1/log(2+0) (for time)=49.82.

Weight for Music=1 (click)*3.5 (sentiment)*1/log(2+
1) (for time)=7.34.

Weight for Hiphop=0.5 (term related to click)*3.5
(sentiment)* 1/log(2+1) (for time)=3.67.

[0111] The host server then populates the content feed
using the expressed logic, the recommended logic, and the
random logic. In this example, for a batch or set of ten stories,
the system first selects six expressed content (type 1) stories
that the first user A has expressed an interest in. The following
steps are subsequently performed.

[0112] For each user, the system constructs an interest
graph. Alternatively or additionally, interest graphs can be
constructed for a plurality of users. The system subsequently
determines the top interest categories (e.g., top 20 key words)
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as defined by the weights of the key words. As discussed, each
key word has a weight. A first type of content item (i.e.,
stories) for the content feed are then selected with a probabil-
ity that is proportional to the weight of the key word. For
purposes of simplicity, assume that a user has two keywords:
hiking with weight 80 and dogs with weight 20. In this case,
a random story about hiking will be selected with 80% prob-
ability and a story about dogs will be randomly selected with
a 20% probability.

[0113] As discussed, stories that have been previously
selected for display in the content feed are excluded and those
stories that are older than a specified period (e.g., older than
30days) are excluded. If the query (search for content the user
has expressed an interest in) returns a set that is smaller than
six stories, then the system can use the recommended logic to
make up the difference. In some embodiments, the random
logic is used when there are not enough results to populate the
news feed using the expressed logic. Alternatively or addi-
tionally, in some embodiments, the system may want to use
one or more recommended results.

[0114] The recommended logic (type 2) is content gener-
ated with a recommendation system. For each batch or set of
ten stories, the system may select a subset of stories (e.g., 3
stories) that are recommended. For each user, the system first
constructs an interest graph. The interest graph may already
be constructed in some cases. The system then determines
that the first user A has expressed an interest in, for example,
sports and music, and determines that other people that like
sports and music also like fashion and dancing. Accordingly,
the system selects three random stories about fashion and/or
dancing. The selection may be completed as follows. For the
top keywords (e.g., top 20 keywords) based on the user’s
interest graph, the system finds interests that people tend to
like if they like the top 20 keywords. The results are then
ordered and ranked so that the top three ranking results can be
selected. If the query (search for content to be recommended
to the user) returns a set that is smaller than the selected three
stories, then the system can add content using the random
logic.

[0115] The random logic (type 3) is content that is drawn
from the list of content that has been published within a
specified time period (e.g., the last week). This excludes
content that has already been selected for the feed and dis-
played to the user. All stories that have not been previously
selected for the feed and displayed to the user have an equal
probability of being selected for the feed in the random logic.

[0116] Inoneormore embodiments, the time periods, num-
ber of keywords, set size, etc., can be dynamically chosen by
the system, set by administrators, and/or configured by indi-
vidual users. Further, the actual layout of the feed displayed to
the user can depend on the how user reacts to content (e.g.,
number of reacts to a story).

[0117] New system users will have an empty interest graph
if they have not yet submitted a post, clicked on a post, or
reacted to a post. In some embodiments, a new user feed is
generated. The new user feed may include those posts with
the most reacts, for example; although alternative configura-
tions and variations are possible.

[0118] FIG. 6 depicts an example sentiment table 600 illus-
trating various weights corresponding to sentiments that can
be associated with particular content items. When a user of
the web-based social networking environment generates,
clicks on, and/or otherwise reacts to a content item, the user
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can be provided with an option to add a sentiment to the
content item. The sentiment table 600 is generally self-ex-
planatory.

Various Methods for Topic Discovery

[0119] FIG. 7 depicts a flowchart illustrating an example
process 700 for selecting content items to be included in a
content feed for a particular user and providing the content
feed to the user, according to an embodiment. The operations
illustrated with respect to FIG. 7 may be performed in various
embodiments by a host server of FIG. 1, one or more proces-
sors, and/or other modules, engines, components or tools
discussed herein. Additional or fewer data flow operations are
possible.

[0120] To begin, at step 710 the host server receives an
indication to generate a content feed for a specific user of a
social networking system. The indication may be generated
by the host server in response to a user directly or indirectly
requesting that new content items be selected for a dynamic
content feed associated with the user. The request for new
content items can be generated or received in response to a
user accessing his/her home page. Alternatively or addition-
ally, the request for new content items can be generated or
received in response to the user scrolling beyond a threshold
of the content items currently selected for the content feed
(i.e., the content feed needs more content items for display to
the particular user).

[0121] At step 712, the host server accesses a user interest
profile associated with the particular user. As discussed
above, a user interest profile includes a subset of the most
relevant interest categories of a first set of interest categories
in which a user has expressed interest. Additionally, the host
server may optionally update the interest profile upon receiv-
ing the indication to generate the content feed for the specific
user or, alternatively, generate the interest profile if it does not
exist.

[0122] At a decision step 714, the host server determines
whether the user interest profile includes adequate user inter-
est information. If the user interest profile does not include
adequate user interest information then, at step 730, the host
server generates content feed using content items associated
with other users. For example, if a user is new to the system
(i.e., the system has not yet had a chance to identify user
content preferences), then the initial content items selected
for the user can be those content items having the most asso-
ciated actions (e.g., most clicks, posts, reposts).

[0123] However, if the user interest profile does include
adequate user interest information then, at step 716, the host
server identifies a first quantity of content items based on the
user interest profile. For example, the content items may be
processed to identify content items in the social networking
system that match one or more of the subset of the first set of
interest categories. As discussed above, the interest categories
in a user profile can be represented by a subset of (e.g., most
relevant) keywords. In this case, the content items in the
database can be processed to determine which ones match the
subset of interest categories.

[0124] Atstep 718, the host server identifies a second quan-
tity of content items based on interest categories in which
other users of the social networking system have indicated an
interest. For example, a recommendation engine such as, for
example, recommendation engine 252 of FIG. 2 canaccess an
interest graph and select content items based on interest cat-
egories in which other users of the social networking system
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have indicated an interest. As discussed above, the other users
can have one or more characteristics that are the same or
similar to the specific user.

[0125] Atstep 720, the host server identifies a third quantity
of content items randomly as described herein.

[0126] Atstep 722, the host server selects at least one of the
first, second, and third quantities of content items. The host
server attempts to select the content items from the first,
second, and third quantities of content items such that the
content items selected from the first quantity of items is
greater than the content items selected from the second quan-
tity of items is greater than the content items selected from the
third quantity of items. In one embodiment, the host server
attempts to select predetermined proportions of the first, sec-
ond, and third quantities of content items. For example, for
every ten content items, the host server may attempt to select
six based on known user preferences, three based on similar
users’ preferences, and one randomly.

[0127] At step 724, the host server generates, updates, and/
or otherwise populates the content feed with the selected
content items. Lastly, at step 726, the host server provides the
content feed for presentation to the specific user (e.g., the user
visiting his/her home page within the social networking envi-
ronment).

[0128] FIG. 8 depicts a flowchart illustrating an example
process for updating or generating a set of interest categories
in which a specific user has expressed an interest. The opera-
tions illustrated with respect to FIG. 8 may be performed in
various embodiments by a host server of FIG. 1, one or more
processors, and/or other modules, engines, components or
tools discussed herein. Additional or fewer data flow opera-
tions are possible.

[0129] To begin, at a decision step 810, the host server
determines if a user action associated with a content item is
captured and/or otherwise received. If so, at step 812, the host
server processes the associated content item to identify inter-
est categories associated with the content item. An example of
identifying interest categories associated with a content item
is shown and discussed in greater detail with reference to FIG.
9.

[0130] At step 814, the host server determines one or more
weights for each interest category. For example, as discussed
with reference to FIG. 5, each category can include one or
more of an action weight, a sentiment weight, a temporal
relevance weight, a frequency weight, and a total score or
weight. An example of determining one or more weights for
an interest category is shown and discussed in greater detail
with reference to FIG. 10. At step 816, the host server asso-
ciated with one or more weights with the corresponding inter-
est categories and, at step 818, the host server updates the first
set of interest categories. Steps 816 and 818 can consist of
updating the interest graph including updating and/or creat-
ing new interest category nodes and/or updating and/or cre-
ating edge information.

[0131] Lastly, at step 820, the host server optionally
updates the user interest profile associated with the user that
performed the action on the content item that was captured.
As discussed above, a user interest profile can be updated
after each new content item on which the user performs an
action is processed. Alternatively or additionally, the user
interest profile can be updated in response to a request to
generate a content feed.

[0132] FIG. 9 depicts a flowchart illustrating an example
process 900 for processing a content item to identify one or
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more associated interest categories, according to an embodi-
ment. More specifically, example process 900 illustrates pro-
cessing a text-based content item to identify one or more
keywords associated with the content item. The operations
illustrated with respect to FIG. 9 may be performed in various
embodiments by a host server of FIG. 1, one or more proces-
sors, and/or other modules, engines, components or tools
discussed herein. Additional or fewer data flow operations are
possible.

[0133] To begin, at step 910, the host server processes a
content item to extract one or more new keywords associated
with the content item. In this example, each interest category
is represented by a keyword. At step 912, the host server
identifies existing keywords representing existing interest
categories. The existing keywords can be accessed via the
interest graph. At step 914, the new keywords are compared to
the existing keywords to determine which keywords are
already stored in the interest graph as user preferences. Lastly,
at step 916, one or more additional keywords related to the
new keywords are determined (e.g., by arelated interest iden-
tification engine 243 of FIG. 2).

[0134] FIG. 10 depicts a flowchart illustrating an example
process 1000 for determining one or more weights associated
with a particular interest category, according to an embodi-
ment. The operations illustrated with respect to FIG. 10 may
be performed in various embodiments by a host server of F1G.
1, one or more processors, and/or other modules, engines,
components or tools discussed herein. Additional or fewer
data flow operations are possible.

[0135] To begin, at step 1010, the host server determines an
action type weight for the interest category based on a type of
user action taken by the specific user on the content item with
which the interest category was derived. For example, the
user may have posted, reposted, clicked on, etc. the content
item having the associated interest category. Each user action
(e.g., posted, reposted, clicked, etc.) can have a different
weight that is associated with the interest category. At step
1012, the host server determines a sentiment weight for the
interest category based on a sentiment associated with the
content item and/or a sentiment associated with the action.
For example, when a user posts a message, the user can
attached a corresponding sentiment (e.g., happy, sad, etc).
Examples of the various sentiments are shown and discussed
in greater detail with reference to FIG. 6.

[0136] At step 1014, the host server determines a temporal
relevance weight for the interest category based on the time of
the user action. For example, the number of days since the
action occurred can be taken into account when determining
the relevance of interest categories. In one embodiment the
temporal relevance can be determined from an equation that
decreases as the number of days since the action occurred
increases (e.g., temporal relevance=1/log(C+D), where Cis a
predetermined constant and D is the days since the action
occurred).

[0137] At step 1016, the host server determines an occur-
rence (or frequency) weight for the interest category based on,
for example, the number of times the keyword has occurred in
the recent past. Interest categories that occur frequently will
have higher scores than interest categories that occur less
frequently. Accordingly, more content items related to those
interest categories that occur frequently will be selected for
the user’s content feed. Lastly, at step 1020, the host server
combines the scores to determine a total score. In some



US 2014/0040370 Al

embodiments, the total score may also be normalized for
purposes of selecting correct proportions.

[0138] FIG. 11 depicts a flowchart illustrating an example
process 1100 for updating or generating a user interest profile,
according to an embodiment. The operations illustrated with
respect to FIG. 11 may be performed in various embodiments
by a host server of FIG. 1, one or more processors, and/or
other modules, engines, components or tools discussed
herein. Additional or fewer data flow operations are possible.
[0139] To begin, at step 1110, the host server accesses the
interest graph with a particular user input to identify a first set
of interest categories associated with the particular user and
corresponding edge information. At step 1112, the host server
processes the edge information to determine scores for the
interest categories based on the edge information. An
example of this process is shown and discussed in further
detail with reference to FIG. 12.

[0140] At step 1114, the host server identifies the most
relevant subset of the first set of interest categories based on
the scores. For example, as discussed above, the top 20 key-
words can be selected based on the total scores determined in
FIG. 12. Lastly, at step 116, the host server updates and/or
generates the user interest profile for the particular user with
the most relevant subset of the first set of interest categories.
[0141] FIG. 12 depicts a flowchart illustrating an example
process 1200 for processing the edge information to identify
weights and/or determine total scores for interest categories
associated with particular users, according to an embodiment.
The operations illustrated with respect to FIG. 12 may be
performed in various embodiments by a host server of FIG. 1,
one or more processors, and/or other modules, engines, com-
ponents or tools discussed herein. Additional or fewer data
flow operations are possible.

[0142] To begin, at step 1210, the host server identifies
from the edge information the action type weight for the
interest category based on a type of user action taken by the
specific user on the content item with which the interest
category was derived. For example, the user may have posted,
reposted, clicked on, etc. the content item having the associ-
ated interest category. Each user action (e.g., posted,
reposted, clicked, etc.) can have a different weight that is
associated with the interest category. At step 1212, the host
server identifies from the edge information a sentiment
weight for the interest category based on a sentiment associ-
ated with the content item and/or a sentiment associated with
the action. For example, when a user posted the content item,
the user could have attached a corresponding sentiment (e.g.,
happy, sad, etc). Examples of the various sentiments are
shown and discussed in greater detail with reference to FIG.
6.

[0143] Atstep 1214, the host server identifies from the edge
information the temporal relevance weight for the interest
category based on the time of the user action. For example, the
number of days since the action occurred can be taken into
account when determining the relevance of interest catego-
ries. In one embodiment the temporal relevance can be deter-
mined from an equation that decreases as the number of days
since the action occurred increases (e.g., temporal rel-
evance=1/log(C+D), where C is a predetermined constant
and D is the days since the action occurred).

[0144] Atstep 1216, the host server identifies from the edge
information the occurrence (or frequency) weight for the
interest category based on, for example, the number of times
the keyword has occurred in the recent past. Interest catego-
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ries that occur frequently will have higher scores than interest
categories that occur less frequently. Accordingly, more con-
tent items related to those interest categories that occur fre-
quently will be selected for the user’s content feed. Lastly, at
step 1218, the host server combines the weights/scores to
determine a total score. In some embodiments, the total score
may also be normalized for purposes of selecting correct
proportions.

Computer System Overview

[0145] FIG. 13 shows a diagrammatic representation of a
machine in the example form of a computer system 1300,
within which a set of instructions for causing the machine to
perform any one or more of the methodologies discussed
herein may be executed.

[0146] Inalternative embodiments, the machine operates as
a standalone device or may be connected (networked) to other
machines. In a networked deployment, the machine may
operate in the capacity of a server or a client machine in a
client-server network environment, or as a peer machine in a
peer-to-peer (or distributed) network environment.

[0147] The machine may be a server computer, a client
computer, a personal computer (PC), a tablet PC, a set-top
box (STB), a personal digital assistant (PDA), a cellular tele-
phone or smart phone, a tablet computer, a personal com-
puter, a web appliance, a point-of-sale device, a network
router, switch or bridge, or any machine capable of executing
a set of instructions (sequential or otherwise) that specify
actions to be taken by that machine.

[0148] While the machine-readable (storage) medium is
shown in an exemplary embodiment to be a single medium,
the term “machine-readable (storage) medium” should be
taken to include a single medium or multiple media (a cen-
tralized or distributed database, and/or associated caches and
servers) that store the one or more sets of instructions. The
term “machine-readable medium” or “machine readable stor-
age medium” shall also be taken to include any medium that
is capable of storing, encoding or carrying a set of instructions
for execution by the machine and that cause the machine to
perform any one or more of the methodologies of the present
invention.

[0149] In general, the routines executed to implement the
embodiments of the disclosure, may be implemented as part
of an operating system or a specific application, component,
program, object, module or sequence of instructions referred
to as “computer programs.” The computer programs typically
comprise one or more instructions set at various times in
various memory and storage devices in a computer, and that,
when read and executed by one or more processors in a
computer, cause the computer to perform operations to
execute elements involving the various aspects of the disclo-
sure.

[0150] Moreover, while embodiments have been described
in the context of fully functioning computers and computer
systems, those skilled in the art will appreciate that the vari-
ous embodiments are capable of being distributed as a pro-
gram product in a variety of forms, and that the disclosure
applies equally regardless of the particular type of machine or
computer-readable media used to actually effect the distribu-
tion.

[0151] Further examples of machine or computer-readable
media include, but are not limited to, recordable type media
such as volatile and non-volatile memory devices, floppy and
other removable disks, hard disk drives, optical disks (e.g.,
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Compact Disk Read-Only Memory (CD ROMs), Digital Ver-
satile Discs, (DVDs), etc.), among others, and transmission
type media such as digital and analog communication links.
[0152] Unless the context clearly requires otherwise,
throughout the description and the claims, the words “com-
prise,” “comprising,” and the like are to be construed in an
inclusive sense, as opposed to an exclusive or exhaustive
sense; that is to say, in the sense of “including, but not limited
t0.”” As used herein, the terms “connected,” “coupled,” or any
variant thereof, means any connection or coupling, either
direct or indirect, between two or more elements; the cou-
pling of connection between the elements can be physical,
logical, or a combination thereof. Additionally, the words
“herein,” “above,” “below,” and words of similar import,
when used in this application, shall refer to this application as
a whole and not to any particular portions of this application.
Where the context permits, words in the above Detailed
Description using the singular or plural number may also
include the plural or singular number respectively. The word
“or,” in reference to a list of two or more items, covers all of
the following interpretations of the word: any of the items in
the list, all of the items in the list, and any combination of the
items in the list.

[0153] The above detailed description of embodiments of
the disclosure is not intended to be exhaustive or to limit the
teachings to the precise form disclosed above. While specific
embodiments of, and examples for, the disclosure are
described above for illustrative purposes, various equivalent
modifications are possible within the scope of the disclosure,
as those skilled in the relevant art will recognize. For
example, while processes or blocks are presented in a given
order, alternative embodiments may perform routines having
steps, or employ systems having blocks, in a different order,
and some processes or blocks may be deleted, moved, added,
subdivided, combined, and/or modified to provide alternative
or subcombinations. Each of these processes or blocks may
be implemented in a variety of different ways. Also, while
processes or blocks are at times shown as being performed in
series, these processes or blocks may instead be performed in
parallel, or may be performed at different times. Further any
specific numbers noted herein are only examples: alternative
implementations may employ differing values or ranges.
[0154] The teachings of the disclosure provided herein can
be applied to other systems, not necessarily the system
described above. The elements and acts of the various
embodiments described above can be combined to provide
further embodiments.

[0155] Any patents and applications and other references
noted above, including any that may be listed in accompany-
ing filing papers, are incorporated herein by reference.
Aspects of the disclosure can be modified, if necessary, to
employ the systems, functions, and concepts of the various
references described above to provide yet further embodi-
ments of the disclosure.

[0156] These and other changes can be made to the disclo-
sure in light of the above Detailed Description. While the
above description describes certain embodiments of the dis-
closure, and describes the best mode contemplated, no matter
how detailed the above appears in text, the teachings can be
practiced in many ways. Details of the system may vary
considerably in its implementation details, while still being
encompassed by the subject matter disclosed herein. As noted
above, particular terminology used when describing certain
features or aspects of the disclosure should not be taken to
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imply that the terminology is being redefined herein to be
restricted to any specific characteristics, features, or aspects
of'the disclosure with which that terminology is associated. In
general, the terms used in the following claims should not be
construed to limit the disclosure to the specific embodiments
disclosed in the specification, unless the above Detailed
Description section explicitly defines such terms. Accord-
ingly, the actual scope of the disclosure encompasses not only
the disclosed embodiments, but also all equivalent ways of
practicing or implementing the disclosure under the claims.
[0157] While certain aspects of the disclosure are presented
below in certain claim forms, the inventors contemplate the
various aspects of the disclosure in any number of claim
forms. For example, while only one aspect of the disclosure is
recited as a means-plus-function claim under 35 U.S.C. §112,
96, other aspects may likewise be embodied as a means-plus-
function claim, or in other forms, such as being embodied in
a computer-readable medium. (Any claims intended to be
treated under 35 U.S.C. §112, 46 will begin with the words
“means for.”) Accordingly, the applicant reserves the right to
add additional claims after filing the application to pursue
such additional claim forms for other aspects of the disclo-
sure.

What is claimed is:

1. A method comprising:

identifying, by a computer system, two or more of:

a first quantity of content items of a plurality of content
items based on a user interest profile associated with a
specific user of a social networking system, wherein
the user interest profile includes a subset of a first
plurality of interest categories in which the specific
user has indicated an interest;

a second quantity of content items of the plurality of
content items based on a second plurality of interest
categories in which other users of the social network-
ing system have indicated an interest, the other users
having one or more characteristics that are the same or
similar to the specific user;

a third quantity of content items of the plurality of con-
tent items randomly; and

populating, by the computer system, a content feed for the
specific user by selecting at least one content item from
the two or more of the first quantity of content items, the
second quantity of content items, and the third quantity
of content items.

2. The method of claim 1, further comprising:

receiving an indication to populate the content feed for the
specific user of the social networking system; and

responsively providing the content feed for presentation to
the specific user.

3. The method of claim 1, further comprising:

receiving an indication that the specific user performed an
action on a first content item;

processing the first content item to identify first interest
categories associated with the first content item, wherein
at least one of the first interest categories is a new interest
category not already included in the first set of interest
categories in which the specific user has indicated an
interest; and

adding the new interest categories to the first set of interest
categories.

4. The method of claim 3, wherein processing the first

content item to identify first interest categories comprises:
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extracting one or more keywords associated with the first
content item, wherein each interest category in the social
networking system is represented by a keyword.

5. The method of claim 4, wherein processing the first
content item to identify first interest categories further com-
prises:

comparing the keywords to existing keywords representing

existing interest categories of the first set of interest
categories to identify new keywords, wherein the new
keywords represent the new interest categories associ-
ated with the first content item.

6. The method of claim 4, further comprising:

determining one or more weights associated with a first

keyword of the one or more keywords associated with
the first content item, wherein the one or more weights
together indicate a measure of the specific user’s interest
in a particular interest category represented by the first
keyword.

7. The method of claim 6, further comprising:

identifying an action type associated with the action per-

formed on the first content item, wherein at least one of
the one or more weights associated with the first new
keyword of the new keywords is based on the action
type.

8. The method of claim 7, wherein the action type com-
prises one of: a click, a post, or a react.

9. The method of claim 6, further comprising:

accessing an interest graph from computer memory,

wherein the interest graph includes a plurality of interest
categories each interconnected with one or more of a
plurality of users of the social networking system by
edges; and

updating the interest graph by:

identifying a first edge between the specific user and the
first keyword; and

associating edge information with the first edge,
wherein the edge information indicates the one or
more weights associated with the first keyword.

10. The method of claim 6, further comprising:

identifying a sentiment associated with the first new key-

word, wherein at least one of the one or more weights
associated with the first new keyword of the new key-
words is based on the sentiment.

11. The method of claim 4, further comprising:

processing the keywords associated with the first content

item to identify a related keyword.

12. The method of claim 11, further comprising:

determining one or more weights associated with the

related keyword, wherein the one or more weights
together indicate a measure of the specific user’s interest
in a particular interest category represented by the
related keyword.

13. The method of claim 1, further comprising:

accessing an interest graph from computer memory to

identify the first set of interest categories and edge infor-
mation corresponding to the first set of interest catego-
ries;

processing the edge information corresponding to the first

set of interest categories to determine a score for each
interest category, wherein each score indicates the spe-
cific user’s measure of interest in the corresponding
interest category; and

identifying the subset of the first set of interest categories

based on the scores.

Feb. 6, 2014

14. The method of claim 13, wherein the interest graph
includes a plurality of interest categories and each of the
plurality of interest categories is interconnected with one or
more of a plurality of users of the social networking system by
edges, and wherein each of the plurality of edges have edge
information including one or more weights that together indi-
cate the measure of user interest in the corresponding interest
category.

15. The method of claim 14, wherein processing the edge
information corresponding to the first set of interest catego-
ries to determine the score for each interest category com-
prises, for at least one of the first set of interest categories:

identifying an action type weight associated with the at

least one interest category;

identifying a sentiment weight associated with the at least

one interest category;

identifying a temporal relevance weight associated with

the at least one interest category; and

determining the score for the at least one interest category

based on the action type weight, the sentiment weight,
and the temporal relevance weight.

16. The method of claim 1, wherein said identifying the
first predetermined quantity of content items comprises:

processing the plurality of content items to identify content

items that match one or more of the subset of the first set
of interest categories.

17. The method of claim 1, further comprising:

identifying the other users having the one or more charac-

teristics that are the same or similar to the specific user
by identifying users of the social networking system
having one or more interest categories in common with
the specific user.

18. A method comprising:

accessing, by a processor, an interest graph from computer

memory to identify various edge information associated
with a specific user of a plurality of users of a social
networking system, wherein the interest graph includes
a plurality of interest categories each interconnected
with one or more of the plurality of users by edges, and
wherein each edge has edge information including one
or more weights that together indicate a measure of user
interest in the interest category;

processing the edge information to identify first content

items and second content items, the first content items
identified using a first set of interest categories and the
second content items identified using a second set of
interest categories, wherein the specific user has indi-
cated an interest in the first set of interest categories, and
wherein other users of the social network system have
expressed an interest in the second set of interest catego-
ries, the other users having one or more characteristics
that are similar to the specific user;

identifying third content items based on a random set of

interest categories; and

populating a content feed for the specific user utilizing the

first content items, the second content items, and the
third content items.

19. The method of claim 18, further comprising:

receiving an indication to populate the content feed for the

specific user of the social networking system; and
responsively providing the content feed for presentation to
the specific user.
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20. The method of claim 18, further comprising:

receiving an indication that the specific user performed an
action on a first content item;

processing the first content item to extract keywords asso-
ciated with the first content item, wherein each interest
category in the social networking system is represented
by a keyword;

comparing the keywords to existing keywords representing
existing interest categories of the first set of interest
categories to identify new keywords, wherein the new
keywords represent the new interest categories associ-
ated with the first content item; and

adding the new keywords representing the new interest
categories to the first set of interest categories.

21. The method of claim 18, further comprising:

accessing the interest graph from the computer memory to
identify the first set of interest categories and edge infor-
mation corresponding to the first set of interest catego-
ries;

processing the edge information corresponding to the first
set of interest categories to determine a score for each
interest category, wherein each score indicates the spe-
cific user’s measure of interest in the corresponding
interest category; and

identifying the subset of the first set of interest categories
based on the scores.

22. The method of claim 21, wherein processing the edge
information corresponding to the first set of interest catego-
ries to determine the score for each interest category com-
prises, for at least one of the first set of interest categories:

identifying an action type weight associated with the at
least one interest category;

identifying a sentiment weight associated with the at least
one interest category;

identifying a temporal relevance weight associated with
the at least one interest category; and

determining the score for the at least one interest category
based on the action type weight, the sentiment weight,
and the temporal relevance weight.

23. The method of claim 22, wherein said identifying the

first predetermined quantity of content items comprises:
processing the plurality of content items to identify content
items that match one or more of the subset of the first set
of interest categories.

24. A system comprising:

one Or more processors;

a storage device having computer-readable instructions
stored thereon, the instructions, when executed by the
one or more processors, cause the one or more proces-
sors to:

identify a first quantity of content items of a plurality of
content items based on a user interest profile associated
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with a specific user of a social networking system,
wherein the user interest profile includes a subset of a
first plurality of interest categories in which the specific
user has indicated an interest;

identify a second quantity of content items of the plurality
of content items based on a second plurality of interest
categories in which other users of the social networking
system have indicated an interest, the other users having
one or more characteristics that are the same or similar to
the specific user;

identify a third quantity of content items of the plurality of
content items randomly; and

populate a content feed for the specific user by selecting at
least one of each of the first quantity of content items, the
second quantity of content items, and the third quantity
of content items.

25. The system of claim 24, further comprising:

an interface configured to receive an indication to populate
a content feed for a specific user of a plurality of users of
a social networking system, and responsively provide
the content feed for presentation to the specific user.

26. A system comprising:

means for receiving an indication to populate a content
feed for a specific user of a plurality of users of a social
networking system and responsively providing the con-
tent feed for presentation to the specific user;

means for identifying a first quantity of content items of a
plurality of content items based on a user interest profile
associated with the specific user of the social networking
system, wherein the user interest profile includes a sub-
set of a first plurality of interest categories in which the
specific user has indicated an interest;

means for identifying a second quantity of content items of
the plurality of content items based on a second plurality
of interest categories in which other users of the social
networking system have indicated an interest, the other
users having one or more characteristics that are the
same or similar to the specific user;

means for identifying a third quantity of content items of
the plurality of content items randomly; and

means for selecting at least one of each of the first quantity
of content items, the second quantity of content items,
and the third quantity of content items; and

means for populating a content feed for with the selected
content items.



