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Helping people find friends on FB

INSIDE!

—

Recommendation has proven itself

In many contexts

Security in

-
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A New Bg of Toicbs

Magic Eye: A New
Bag Of Tricks

MAGIC * EYE ¥

Western Digital 320 Colombia (Bradt Bogota and Beyond:
Computing, 4th GB Scorpio Black... Travel Guide) A One of AKind...
Edition £82.05 $67.99 Jaime Johnson

Sarah Woods
P back Paperback

$19.99

Fix this
recommendation

Fix this
recommendation

i Amazon, NetFlix, etc. all have
sophisticated systems

Charles P. Pfleeger

See more recommendations

Magic Eye Inc.

recommendation

MAGICS BYF

Beyond 3D
P
s

Magic Eye Beyond
3D: Improve Your
Vision

Marc Grossman

Fix this
recommendation

INSIDE

Nikon 18-55mm
f/3.5-5.6G AF-S DX
VR.
$245-65 $198.78
Fix this
recommendation

Action & Adventure

—

ULTIMATE DIRECTOR'S CUT

The Warriors

Like them, we can increase value to
users by making good suggestions

Because you
enjoyed:

Y A Clockwork Orange

| The Good, the Bad and
the Ugly

Mad Max

® W W R

© Not Interested

* X R

© Not Interested

i People with more friends use the

Big Trouble in Little
China

Because you
enjoyed:

Die Hard

The Road Warrior
The Princess Bride

Seeall >

You Only Live Twice

Because you
enjoyed:

Indiana Jones and the
Last Crusade

Dr. No

The Hunt for Red
October

© Not Interested

site more, get more out of it

facebook

—

Unlike those systems (collaborative
filtering) our’s must take social
context into account

[£] News Feed

Lars Backstrom
View My Profile

[Z] Mews Feed

15 Messages (10)
| Events

Photos

20 Friends

What's on your mind?

Paul C. Jeffries commented on Allison A.
YA B wall Photos

Top News - Most Recent (EED

Hendrix's photo

L%

Suggestions

See All

Greg Dingle
10 mutual friends
L3l Add as friend

Shelly Jones
3 mutual friends
£31 Add as friend




People you may know

1 Top 1-2 suggestions shown on
homepage of Facebook

i See all link leads to more
suggestions

i Many more friend adds from
home than ‘see all’ page.

‘Xing’ a user removes that
person from list permanently

—

i Pullsin next suggestion

-

Accounts for a significant chunk
of all friending on Facebook



People you may know

i Top 1-2 suggestions shown on

| Suggestions See All
homepage of Facebook

Greg Dingle

10 mutual friends

fal  Add as friend

See all link leads to more
suggestions

Many more friend adds from
home than ‘see all’ page.

Shelly Jones
3 mutual friends

fal  Add as friend

1 ‘Xing’ a user removes that
person from list permanently

Pulls in next suggestion

i Accounts for a significant chunk
of all friending on Facebook



People you may know

1 Top 1-2 suggestions shown on
homepage of Facebook

i See all link leads to more
suggestions

i Many more friend adds from
home than ‘see all’ page.

1 ‘Xing’ a user removes that
person from list permanently

i Pullsin next suggestion

i Accounts for a significant chunk
of all friending on Facebook

£5, Suggestions

Indigo Violet
Add as friend

Ding Zhou (& &)

Add as friend

Add people you know as friends and connect with public profiles you like.

Jonathan Liu (X1
¥)

Add as friend

YiMa (B 47)
Add as friend




How to make suggestions

i Most friendships go to friends-of-

"o
friends Bt
Previous work shows over 5x more 200
friendships to FoFs (2-hops) than 3+ 0
hop users (Lescovec et. al ‘08) (c) FLICKR
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92% of new friendships on FB
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Number of edges

i From a practical point of view,
doing more than FoF is impossible |

Hops, h

Average user has over 130 friends (¢) ANSWERS (f) LINKEDIN

130*130= 17K FoFs

1303 =2.2M FoFoFs

Power users have up to 5K friends



How to make suggestions

i Most friendships go to friends-of-
friends

(
|

Previous work shows over gx more

friendships to FoFs (2-hops) than 3+ e
hop users (Lescovec et. al ‘08)

Hops, h

(c) FLICKR

10*

92% of new friendships on FB

i From a practical point of view, |
doing more than FoF is impossible * .. . . .

Edge probability, po(h)
[ ]

Hops, h

Average user has over 130 friends (¢) ANSWERS
130*130= 17K FoFs
1303 =2.2M FoFoFs

Power users have up to 5K friends

Edge probability, pg(h)

Edge probability, pg(h)

8 10 12
Hops, h

(f) LINKEDIN



How to make suggestions

i Most friendships go to friends-of- ity by s of e
friends
Previous work shows over 5x more -
friendships to FoFs (2-hops) than 3+ -
hop users (Lescovec et. al ‘08) . X
g "™ [No Path

92% of new friendships on FB

1688 |

i From a practical point of view,
doing more than FoF is impossible

18

Average user has over 130 friends 2 ’

130*130= 17K FoFs Face bOOk

1303 =2.2M FoFoFs

Power users have up to 5K friends



Suggesting Friends of Friends

<

- Problem Statement:

Given a source user, find the best
FoFs tosuggest

<

 Challenges:

A typical user has tens of thousands
of FoFs (about 40K on average, 99t"
percentile 800K!)

What features will help us pick from these

How can we combine network and
demographic features

My Friends

Me

00006

Friends of Friends
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Friends in Common

Number of friends in common is a good
start

Two people are 12x more likely to become friends with 10
mutual friends than 1

Other social network features are also
helpful

For example, if your good friend just made a new friend,
thatis a good suggestion

Probability

Relative

18888

1888

188

18

Relative Frobability of Adding a Friend

1 18 188



-

—

—

Friends in Common

Relative Frobability of Adding a Friend

Number of friends in common is a good
start

Two people are 12x more likely to become friends with 10
mutual friends than 1

188

Probability

Other social network features are also
helpful

18

Relative

For example, if your good friend just made a new friend, 1}
thatis a good suggestion

We can combine network properties: 1 R

U, , gives the time since edge creation

v(fof) = (Su.p, 05, for) 03

. \/friendsfi U z3days U 321days







