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Two basic processes
IN network evolution
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6 Building a relationship G

@ Breaking a relationship '/é
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People You May Know See All

£ Jihae Kim
15 mutual friends
&l Add as friend

Building a relationship

Breaking a relationship
Friends You Are To Break Up Soon

Your Dad

| “Dark side of the force”
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Lack of relationship breakup data

A Can you capture the breakup from
I A papercoauthorshipnetwork?
I A mobile phone call network?
I An email network?
I A wall message network?

Very hard to define and capture breakup
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Canceling | A friendship online?



Unfortunately (?),
people do takeonline etiquette
seriously.
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FRIENDSHIP IS STRONG, BUT THE
WHOPPER?® IS STRONGER.

Click on a friend to begin the sacrifice.

= B -

Adam Gilad Adam Adam Zand
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Argrow
Alex Panelli Amanda Amanda Use this application and be rewarded with o free
Tsinonis- Wheeler floome-broiled WHOPPER® when you sacrifice

10 of your Facebook friends. Each friend will

- - ‘. be notified so choose wisely.
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» Share The Sacrifice




A proxy for relationship breakup

A Disappearance of-mail exchange

O! ¥ &Bob had exchangede -mails
frequently.

Atsome point* ©~ - T " N' °IT
But theyweredoinginstant messaging.

Aproxyisnotalwaysaccurate !
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How about Twitter?
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Different fromother OSNs
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Follow

http://twitpic.com/135xa - There's a
plane in the Hudson. I'm on the ferry
going to pick up the people. Crazy.
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Unfollowin Twitter

A Intentional actiorto break a relationship
A Noneed for an approval
A No notification

to the unfollowed

Unfollow

Cancel
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Four Types of Tweets

Tweet
Last Day of SoclInfo!
Reply
@EePeng Thanks for having me!
Mention
| am attending Soclinfo 2011 organized by @EePen
Retweet

Wow lots of fun talks and great people! RT @sbmoc
Last Day of Socinfo!

KAIST
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Recent changes in Twitter AP]

nonnydee Henrietia (top that e
W RT dehne'ator ‘the funders are not the people” - 2 min remix of

lessig's talks and the #occupywallstreet protest:
vimeo.com/30090293

£3 Retwested by lessic
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Our Unfollow Study

A Macroscopic statistics
A User interviews
A Explanatory model

KAIST



No official records founfollow

Removed relationship

t=0 t=1

A Comparewo follow networks and detect
removedrelationships

s KAIST
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Twitter now too big to crawl

A In 2009 it took 3 months with 20+ hosts to
crawl and get the entire 40 million user
profiles

A Now in 2011 it has more than 400 million
users

A How to sample?

s gggr;[uger 2 1 KAIST



ldentify a groupwith common culture

A Collect 1.2M Koreaspeaking users identified
by Korean In tweets, bio, location, or name

=
' a2 oH ==
8.5
‘ @haewoon[Dasjeon. Koreal
Haewoon Kwak. 84173 4374, Ph. D. student

Nern - ~yy LA e o nies ATO T oy v
Department of Computer Science, KAIST, Korea
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Data collection

A Collect daily snapshots of follow networks
i G(I): June 25to July 1%, 2010
i G(II): August®to August 3%, 2010

A Timeresolution=a single day

&S compuer 23 KAIST



Korean follow network grew fast

A Increasing # of users
I G():718,077ThH y T n 2 n p+¥7,599/day
I G(11):956,261'H ™M 2 H n o 2H@,§l&/day
A Increasing (high) reciprocity

rGhhpc TH py
I G(lh)em ¥ cH

A Increasing avg. # @dllowees
TpPdT [Hh TpPpOT
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Macroscopic Statistics
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Peopleunfollow frequently

A 43% of active usersnfollow at leastonce
during 51 days

A Average number afinfollowsper person
i 15.4 in G(I)
1 16.1 in G(II)

Link removal frequently occurs
1 OdA&d” I xOUI Ol ~ dOE

&S compuer 26 KAIST



Factors that correlate withunfollow

A Reciprocity of relationships
A Duration of a relationship

AC2 f t 2indo8raténess
A Overlap of relationships

KAIST



Oneway relationships are fragile

One-way &
( P(broken)=0.1228 (
© 1 A
Remprocal« P(broken)=0.0529 @
—_—_—
f, ), €&—————— .\
-
CondltlonalP(remalnlngwnlbe broken|one |sbroken)
=0.2345
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No knowledgevhen following started

P BLACKBOX P

PPRRSY ... B

A followee list returned by APl Is
always [B, A, C]

e

Instead, we have a UEOOOx £Nd~ O

of relationships in a personal network
&S compuer 29 KAIST




Newer relationships are more fragile

unfollow ratio

0.06
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Informativenes®f users

CH| @chi2o11

CHI 2011

Next year's rebuttals will be limited to
140 characters, counting spaces.

19 Nov via TweetDeck

Retweeted by JochenHuber and 15 others

SEERORREARENE

21 KAIST



A B
A retweets B
(£ o0—————»

& Eiri—r - &
~ B Is informative to A
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Noninformative relationships are fragile

0.2 I I I I 1 | | I |

Retweets ©

Favorites X
. 015} ______________ ______________ ______________ ________ Random Iinksg-------g---- -
© e _
= o1 [ _ -
5 Retweeted or favorited users
-
-

0.0 | Are Iess Ilker to be unfollo ed

10 20 30 40 50 60 70 80 90 100
# of retweets/favorites
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Strong ties & weak ties

Group/Network

Group members, because of their
frequent interaction, tend to think
alike over time. This reduces the
diversity of ideas, and in worst-case
arios leads to "groupthink”

Weak Ties

Weak ties are relationships between
members of different groups. They are
utilized infrequently and therefore
don't need a lot of management to
stay healthy. They lead to a diversity of
ideas, as they tie together disparate
modes of thought.

Strong Ties

Strong ties are relationships between
people who work, live, or play together,
They are utilized frequently and need a
lot of management to stay healthy.
Over time, pecple with strong ties tend
to think alike, as they share their ideas
all the time.

Computer
Science
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Weak ties are fragile
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NoA Y i SNI OliAzy

A 85.6% of relationships do not involve any
single reply, mention, aretweet

I 96.3% Involve 3 or fewer

At S2LX S 2dza (G & dz0 & ONJR 0O ¢
passively

Why our study of “unfollow Sis important
for the study of breakup

&S compuer 36 KAIST



User Interviews
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22 online & facdo-face interviews

A Recruited by worebf-mouth -
A Semistructured =
A Logging & camera recordir

tak:’

oesed
* Aot gou s
Saingieeg Hae
g
GRS
L

W EuE.A .

11 Male, 11 Female

Mean Median Min Max Std. dev. Distribution
Age 27.3 27 22 36 37 Ll
Favorites 80.7 1 0 851 1990 (| .
Followers 846.7 164.5 5 8.772 2.0539 |l
Followings 600.4 144.5 7.103 1.562.7 |
Tweets 3.325.8 583.5 5 30.639 7.220.5 |l. )
Registered days 4492 471 14 766 1791 |z & we ux Mallan &
Ist{grlﬁ;;cl.gter 38 KAIST



Top reasons innfollow

1. Burst tweets
2. Tweets about uninteresting topics

3. Tweets about mundane detalls of dally life
A Automatically generatetiveets (e.g., 4s)

4. Tweets about political issues

s g‘gg;uter 39 KAIST



Explanatory Model
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Fragile Online Relationship:
A First Look at Unfollow Dynamics in Twitter

Haewoon Kwak, Hyunwoo Chun, and Sue Moon

Department of Computer Science, KAIST
291 Daehakero, Yuseong-gu, Dagjean, Kores
{haewoon, hyunwoo ] @an Kaistac ke, shenoon @ kaist edu

ASSTRACT
W analyze ®e dynamics of the behavier knovwn & ‘unfok
fow’ In Twimer, We cpliecied dally s=apshots of txe an-
Une reistionships of 1.2 miillon Karean-speailizg users for
G1 days as well as oll of thelr tweess. We fossnd that Tads.
1er users frequantly unfollow. We then dlscover the make
facuoes, cluding the reciprocity of the relatiosstips, the
duration of & relatioeshlp, e fotiowess' lnformativensss,
w2d the overiap of the refationships, which affect the le-
cwion o unfollow. We condoct imerview wit 22 Korean
respandents 1 wpplesent the i
folowed 1hose wha leh many 1
creaied wedts @houtl nraerestis
the mwndase Setalls of their Ive
edge. this work Is the frst syster
behanior In Twizer

Autnor Keywords
Uzdollow, comperer-mediaieg &
line relattoaship

ACM Crassification
HA.0 teformation Systems: Info
seztation - General

Gengral Torms
Fuman Faciams

INTRODUCTION

Relaticaship foemacion and Cssoletion are two basic pro-
oesses of relaclonaip change and evalwlan In pereoeal nes-
works., Smdies of relationship formasion and dissclution
mostly rely ot surveys and imerviews, bath of wirich requlre
considerudle effan in ierms af time and laboez Onlloe so-
cal nacwarks (OSNY ald researchars in ar least tw ways,
such as {1} they contalz & huge archive of human betaviar
relied o caline relationships, and (1) they aliow easy ac-
cess. Ssudles of onlise selticaship formarioo are swaighs.
forward, as mast OSNs offer slinple means of ectablishis

Pormiueen o ks Sgue o ted sopkes of 2l o e of Jue ek for
pererad or zhauTeon tes e graTed wiltcsd fas prockiad st cozies ae
o raes o dantosed dur it o comoeriel advarnge sul U copee
bear 2 nodce e the 4T Simioe o the A mge. = copy St i, o
e, 0T poAt Sf W O 1 redhiiiues 1o bea rapdnee poier i
pecTrhuden sodte 3 fas

CMI 2011, My 11, Vezeove, 8C, Comte,

Copyright D125 ACHM UTS. 14808038700 1 08_S10.00
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asline relatlanships, ofien refered 1o as 2 ‘fiend’. By coc-
trast, ressarch oo the sopic of calize relatioaship dissolul
tas not been exzensively canducied cue 1o tre lack of data;
an callne friesd meltlonship rematas fglo regardiess of tie
actual relationsiio |28, Researchens thus Use peaxiss 10 rep-
resent the sure of relationship clssolotion. For exampie, 2
siudy of relaclonsbip Ssokcon inemall narwarks sasumes
that the Esappearuece of osline acrivities {the exchange of
emalle) radiaces this type of dissoluton | 16). However, adls-
app2amnce of communicetion cannat be directly translaed

The Impact of Network Structure on Breaking Ties in
Online Social Networks: Unfollowing on Twitter

Funda Kivran-Swaine, Priya Govindan and Mor Naaman
Rutgers University
funda@rutgers.edu, privagn@cs.rutgers.edu, mon@rutgers.edu

ABSTRACT

We investigate the breaking of ties between individuals in
the online social network of Twitter, & hugely popular
social media service. Building on saciology concepls such
&3 strength of tes, embeddedness, and siztus, we explare
how network structure alone influences fie hreaks — the
comman phenoenena of an imdividual ceasing to “follow™
znother in Twitter's directed socizl network. We exgmine
these relationships using a dataset of 245586 Twilter
“foillow" edges, and the persistence of these adges after nine
maonths, We show that structural properties of individuais

aell Aads o4 Thoin 1 hiii o dani@aiit offact on tha

No explanatory model taking
ructural and interactional properties ===

INto consideration

& Mowilne. A user cuo eesily stop foflowing (wafolion) and
needs na confirmaticn from the followes 1o do sa. Unfollow,
thus, & not @ praxy bet a verfiadle action of hreaking an oo-
Iine relacionsdip In the rest of the paper, we use unfollow
hoth as & nous and a verb,

In chis work, we acalyze the dyramics of the unfoliow be-
haviar w0 w=d d oeline relationship dissolution. The
WO reszarch cuestions explored hare ase: (1) whas are Se
chamciesistics of the enfailow behavior? and (L) wiy do
peaple unfollow oers? To address the tirst research quas-
tan, we collaced Gally snapshocs of the foliow relatcaships
of 1.2 milllon Xorean-speaking users aver the course of 5!
days as well as chelr teests. By comparing e dully snop-
shot, we coattrm @t snfoliow Is prevalant 1o Twimer We
have fouad thae the reciproczy of the relatioeship, the dora-
ton of the relaionships, the folmeees' Informasiveness, and
the overap of relacionsips are ritical in the decision 1o e-

their contacts when they log in). These contacts reflact
varipus types of relatianshzps, inciuding friendship, kinship,
comman inferests, attention, or information exchenge. The
sggregates of contact |sts in each of these services result in
immense, srticulated onfine social networks., As these
services shifl the communication and information fabric of
our saciety. the dynamics of the networks they suppact are
important to understand and reason sbaul in depth,

In particalar, the articulsted online soczal netwaorks in these
services change and evolve &3 individuals form new tes, or
breuk existing Les to others. These structural changes,

Perssisslon o agke dightal or hand coples of all & pan of tas woek S
persong! or Classroom ued % granted without fae provided that copies are
Aot mads or distrButed for proflt or coemercial advantage s that soples
Beur % notes ead the full ciution on the fint pege. To copy otherwlae,
or republiy, 10 POR CO SANVEN O 1o radiaribute 10 NS, requines price
spesifis permisaicn and'or @ fas,

CHI 20050, May 2, 2001, Vancoussr, BC, Casade

Copyright 2011 ACM $78.1-45M3-2267-871 1708, S10.00

observed over time, are far from rendom, and depend on
varipus factors that affect the relationship hetween the
users. Most work in the Computer Science 2nd HCI fields
has focused on the dynamics and models of Be creation
{5.9.13]. In particular, researchers considered the structural
2spects of the socia!l network that predict formation of ties
[5.10,15]. Here, we 2lso focus on lhe social network
structure, but examine breaking and persistence of existing
ties, rather than tie creation,

The topee of breaking and 7 of ties is gly
important. Tie breaks impect the dynemics and activity in
d. &y we show below, are
or. Moreover, the 2ct of “des
stems might impect social
d the online world, in pan
the netwark, where the ties
xistence could De detectad.

studies have examined be

s often decay rather than

sarement of the phenomena

from socialogy research,

tura! aspects of individuals®

rrunants for persistence and

w have 2n oppportunity to

i dhose Liconios oocnae xacial networks, and at a

ale that was not available before. The dynamics of these

anline networks may help us, then, 1o reason shout other

tynes of networks and soc:al ties. and discover patterns that
may shed light on social phenomena in different contexts,

We use two snapshots of the Twitter social network to
study the breaking of tes. Twitter is founded on 2n
articulated online network, and allows users to read updates
fram others that they “follow". Thus, users create a diracted
social network that reflects zattention and transfer of
informaztion [5,7,12,13]. We borrow fram sociology theory
1o frame our investigation of tie bresks and network
structures using the concepts of Lie strength, embeddedness
a3 well as power and status. Our largeescale analysis uses
information from 245,586 dyadic relationships on Twitter at
Time 1, and the persistence or break of edges in these dyads
by Time 2, The analysis 2ins to answer the following
research  question: Whar  structural  rxocial  network
propertics of nodes and dyads predict the breaking of ties?
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Interactional properties
describe dynamics

A Hasa followeesent a reply to dollower?

A Hasa user mentioneda follower in anyof
2 v §uRaL?

A Doauser anda follower share common topics
of interest?

K compuer 42 KAIST



Sociological concepts In persisting ties

o Homophily
Reciprocal services

le strength

Power and prestige

+ Twitter - specific feature: Informativeness

oL . KAIST



Multiple logistic regression model

A Binary dependent variable

I Whether a relationship at,will be broken (1) or
persisted (Ont t,

A 78 Independent variables
I From structural properties

A# of followers, # ofolloweess | 2F O2YY2y ¥
I From interactional properties
A# of replies, # ofetweetsx | 2 F O2YYdzy A OF (

KAIST
g;?r?[uger 44 KAIST



Filtered variables

A Removingnulticollinearity

I # of common followers &ollowees& neighbors
I # of follower & those who reply to ego
I # of those who exchange replies & all replies
I # of received replies & mentions
i X

A We filter out36 variables and 42 remained

A With stepwise regression, we further winnowed
down to 39 variables

ﬁgguter 45 KAIST
Science






