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Motivation

* How can games be desighed to propagate efficiently
along a social network?

— What are the best invitation strategies at the individual
level?

— Are there network effects?
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Related work

* Online viral marketing (Leskovec et al., EC'06)

* Social influence & diffusion
— Backstrom et al. 2006: joining LJ groups or CS conferences
— Aral et al. 2009: distinguishing homophily and influence
— Liben-Nowell & Kleinberg 2008: email chain letters
— many studies of diffusion in blogs and microblogs (Twitter)

— Bakshy et al. 2009: social networks and content diffusion

* Facebook
— Sun et al. (ICWSM 2009): diffusion of pages on FB
— Gjoka WOSN 2008: more apps, decreased average usage
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Outline

 games we studied
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* invitation efficiency

Invitation Efficiency
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* invitation patterns it
nvitee
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— invitee

* how many and how
different are the inviters?

* network effects for games that favor large within-
game groups



50 million active users/month (June 2010)
founded in 2008

300,000 user generated applications
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a tale of 2 games

* Grow your family (Yakuza Lords) or entourage (Diva
Life) and win battles/gigs

facebook Home Profile ends  Inbox (35 Settings  Logout

Yakuza Lords | % BecomeaFan |

wall Info Reviews Discussions

About Yakuza Lords

Diva Life |5 Like

Wall Info Reviews

About Diva Life

Suggest to Friends

Block Application -

N

Forums:

http://forums.lolapps.com/

forumdisplay.php?f=16
uggest to Friends

Block Application

Forums
http://forums.lolapps.com/
forumdisplay.php?f=17

Twitter:
www.twitter.com/DivalifeGame

The glitzy, glamorous lifestyle of a Diva. It can all be yours. Become a "Triple Threat" sing, act and
dance your way to fame and fortune! Wear the trendiest fashions, dominate the stage and become

Information the celebrity of your dreams in Diva Life
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Game demographics

Yakuza Lords
1 million users (July 2009 — Feb 2010) 2 million users (Sept 2009 — Feb 2010)
85% male 96% female
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most players 18-38 years old -

—6— Yakuza Lords
-=+- Diva Life
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inviting friends

totototo
Yakuza Initiate

Health: 20

You have new items. Check
your inventory!

Home Jobs Battle Store Properties Profile(+4) Favors(10) Family (6)

— A e e
Recruit 6 Members View sent requests Hall of Fame

Get more Family

Your family helps you complete more jobs and increases your chances of winning
battles. Dominate others by forming the largest family possible.

Now selectup to 8 friends and notify them that you need their help.

You haven't selected anyone.

4 Send Yakuza Lords Request



Your friends don’t all want to play

Type:

Type:

Type:

Name:

Name:

Name:

I'm sick of Farmville notifications, |

don't care about your lost cow.

Products
13,329 people like this.

| don't care about your fishes, farm,

pets or mafia... :P

Local Business
1,023 people like this.

Stop sending me Farm ville requests

| DONT PLAY!
Products
1,012 people like this.



Name:

Type:

Name:

Type:

Name:

Type:

Name:

ype:

| don't care about your farm, or your
fish, or your park, or your mafial!!
Club

1,468 people like this. Name:
Type:
| don't care that YOU don't care Name:
about my farm, fish and mob!
Local Business Type:
1,814 people like this.
| DON'T CARE if YOU DON'T CARE
about my farm, cafe, fish, island,
etc. LOL Name:
Local Business
176 people like this.
Type:

| don't care that you don't care
about my farm, or my fish...
Local Business

245 people like this.

Name: | care about your farm, fish, park, &
your mafia! Those who don't R
Haters!

Type: Website

633 people like this.

In defense of social invites

Dont care about farm, fish or mafia??
Use HIDE and STOP

Products
484 people like this.

If u don't care bout my farm, mafia,
etc just block the app & stop whining

Game
1,293 people like this.

Learn to use the "Hide" game option
& Stop Whining about my Farm or

Mafia!
Local Business
143 people like this.
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Are social invites worth it?

only 37/25% (YL/DL) users received invites before
installing game...

Intervention

l ) l: Invitation

Friend Newsfeed

However...

2
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— 20% of non-invited players stayed past the first day

---------

— 50% of invited players stuck around more than a day, and
20% were still there 80 days later. e Adv. Banners
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How broadly are users inviting?

* |nvite a few friends who are close and/or might be
interested? Or invite everybody?
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Inviter efficiency: strategy

Some users are more active inviters:

— 10% of users account for 50% of successful invites.

But inviting fewer friends gives higher yield per invite

— p(success rate, # invites sent) = -0.77
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why is less more when it comes to invites? ¢j
pacing, repetition, selectivity
to control for # of invites sent, consider separately
users who have invited 6, 12, or 20 friends

inviters who pace their invites are more likely to
succeed:

— p(median interval between sending an invite, success rate)
=0.09~0.19***

sending repeat invites pays off
— p (av. # invites per friend, success rate) =0.23~0.27***

inviting fewer users at once gives higher yield

— p (av. # invites per click, success rate) = - 0.35~0.49***



Inviter efficiency: profile

* Can one identify successful inviters based on their
profile?

— no correlation with gender, education, hometown,
relationship status

— weak correlation ~0.1 with age
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the inviter’s network & sharing

almost no correlation (p~-0.04) between the size of

an inviter’s network and success rate i

Invitee Invitee Invitee Invitee

almost no correlation with # of walls posts (game and
other) p~0.04

or privacy level of profile (p~-0.06) (what gets shared
publicly).
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inviters engagement with the game
and success

* higher engagement <-> higher invite success

correlation between Life Time an success rate

Yakuza Lords Diva Life
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* the top 10% of inviters by success rate have an
average lifespan of 70 days



Putting it together:
Invitation cascades

successful invitation

/

N

user who joined game

/




Cascades are wide and shallow

small-world: everyone runs into everyone else in the
game in a small number of steps
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Invitations
spread
and
collide

«root




who is inviting you?

more invites from different people -> higher probability of joining

L@ ]
© O
Inviter  Inviter x
8o
Inviter Inviter 5 o
Invitation Efficiency % <
QO |
Q
<
cN 4 B O Yakuza Lords
: >0 | & + Diva Life
Invitee Z

® . : : : : ,
0 10 20 30 40 50 60
nth Inviter

but inviters don’t have to be different form each other... entropy of
profiles does not matter

helps if inviters belong to the same clique
— p(clustering coefficient) = 0.21 (YL), p = 0.14 (DL)
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Are cliques being absorbed into the game? '

* families grow rapidly at first, N
then more and more slowly 7 ? bvatre
) W’M

0 5 10 15 20 25 30
Nth Family Member

correlation between one’s own success
rate and that of one’s friends

Yakuza Lords Diva Life

* when friends join forces their £ co
success rate grows (they share { n*{#}{Hm ‘ to H{HH}“HHH
credit for new recruits) zg : H ] z"o’ %
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How far does influence carry?

correlation between one’s success rate and
descendants’ av. success rate

Yakuza Lords
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Using networks to propagate games or i
using games to grow networks?

e Users add each other as friends
in order to grow families...

—

Jarrvrintmnnrt i anranry
HIGSIEMIVTINT I ST

DIVA LIFE MASS ADD | ¢ Like

Wall Info Photos Discussions Reviews

':‘\> Filters

Lechero Orehcel add me please

"
Ll Suggest to Friends 55 minutes ago - Flag

thank you
about an hour ago - Flag

Send invites to all your friends to " e _
enlarge your entourage!! Fm Myss Kat add me please.. make sure you say diva life in the request =)
’

Suggest to Friends 1,241 People Like This

§
Crow your Yakuza family NOW! a‘ ﬂ .
Lohendy Nata\ a Louise Kimberley Jabrouin Add me!
Calan Suarez ‘Ameretto’ ¢ 2 hours ago - Flag
Information Armas Alexander
Founded 1 1
XTN

Manu Fil>a | Anlica

Isabelle Boomsma Please add me! ;D
about an hour ago - Flag

o

e

>

Conali Regina Delle Nevi please add
meeeeeeeeeeeeeeeeeeeeeeeeeeeeee 1) 1) 1)
2 hours ago - Flag

1,315 People Like This



conclusion

games are spreading successfully and virally over
social networks, as users invite friends

it’s not so much who the inviter is, but how selective
and persistent they are

engagement correlates with success

family-structured games experience boost from
network effects

persuasive users are proximate in the network

games can modify the social networks they are
spreading on
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future work

 tracing user created games

— what are the properties of viral games?

e characterizing large-scale cascades

more info
* http://netsi.org
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