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Influence maximization

MeyioTomoinon emppong
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KoIvwVIKa OIKTUA Kal d1adoan £1TIPPONG
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* Ta KOIVWVIKA diKTua L
dladpapaTtiCouv BepeAiwdn poAo
WG pEoa yia Tn d1adoaon TNG [:}49« .
EMIPPOHX petacu Twv peAwv
TOUGC & kp

* ['vwueg, 1I0€€C, TTANPOYOPIEC,
KQIVOTOMIA ...
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* To direct marketing eKheETAAAEUETAI TO
“word-of-mouth” yia va au¢roer onuavrTika
Ta WPEAN (Gmail, Tupperware
popularization, Microsoft Origami ...)

Tu. HMMY, [avemomupio Oeccoliog
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o AiveTal

« 'Evac TTEPIOPICUEVOC TTPOUTTOAOYIOHOC B yia apxIkn
dlapnuion (1r.X., dwpeav deiyuara Tou TTPOIOVTOC)

« EKTINOEIC VIO TNV ETTIPPON METACU TWV ATONWV
e 2TOXOC

* Kivntotroinon evog JeYAAOU KATAPPAKTN ETTIPPONG
(T7.X., TTEPETAIPW UIOBETNON TOU TTPOIOVTOC)

 Epwtnon

e 2£ TTOIO UTTOOUVOAO B TwWV aTOPWY VO OTOXEUOOUWE;
E@apuoyec mEpav Tou marketing TpoIiovVIwyY

* AiGd0OON KAIVOTOUIWY

* Avixveuon ioTtopiwv o€ blogs

Tu. HMMY, [avemomupio Oeccoliog
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* MovTEAa ETTIPPONC OTA KOIVWVIKA OIKTUO

o AegdopéEva yia TETolA OIKTUA (VIO VA EKTIUNOOUME
TNV OIO-TTPOCWTTIKI ETTIPPON)

» Emvonon aAyopiOuou yia tn d1adoan TG
ETTIPPONG

Tu. HMMY, [avemomupio Oeccoliog



MovTEAa eTTIPPONC

Ta TpwTa HABNUATIKA JOVTEAD

* [Schelling '70/'78, Granovetter '78]
METETTEITA, APKETEC EPYATIEC:

* [Rogers '95, Valente '95, Wasserman/Faust '94]
Auo PacIkEC opadeg povTeEAwy dlaxuong: threshold
Kal cascade
["evikr) Bewpnon:

* TO KOIVWVIKO OIKTUO avaTTapioTaTal WS ypapnua

* O1 KOUPOI CeKIVOUV EiTE WC active €ITE WC 1nactive

* 'Evac active KONBOG node PTTOPEI va EKKIVAOEI activation
TWV YEITOVIKWYV KOUBwV

* YT100¢e0n : oI active KOuUBoI TTOTE OEV YivovTtal deactivate

Tu. HMMY, [avemomupio Oeccoliog



Linear Threshold Model

* 'Evag kopPog v £xel Tuxaio katwoAl 6, ~ U[0,1]

* ‘Evac KOuBOoC v ugioTaTal ETTIPPON aTTO KABE
YEITOVA w oUPPWVA UE TO weight b, TETOIO WOTE

> b,<1

w neighbor of v

* 'Evac kOuPoc¢ v yivetal active OTAV TOUAAXIOTOV
(weighted) 6, KAAOPO TWV YEITOVWY €ival active

> b, ,, > 6,

w active neighbor of v

Tu. HMMY, [avemomupio Oeccoliog



Q Inactive Node
Q Active Node

0.2 B hreshoid

. Active neighbors

lo.z Stop!

Tu. HMMY, Iovemiotmo Osccariog



b
ﬂ Independent Cascade Model

« O1av o koupoc v yiveral active, Exel MIA
MONO (single) eukaipia va eveEPYOTTOINOEI
(activating) kaBe TQPA inactive yeiTova w

 H 1TpooTrdBela activation ETTITUYXAVEI UE
moavoTtnta p,,,

Tu. HMMY, [avemomupio Oeccoliog



[Tapadelypa

0.6

Stop!

Tu. HMMY, Iovemiotmo Osccariog
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Active Node
Newly active

node

Successful
attempt

Unsuccessful
attempt
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& To mpORANua PEYIOTOTTOINGNG ETTIPPONG

« Emppon (influence) Tou cuvoAou KOUBwWV S: £(S)

 expected apIBudC Twv active KOPPWV O0TO TEAOC, €AV TO
OUVOAO S €ival TO apXIKO active 0UVOAO

* [1p6BANua:

o AedopeEvng pia TTapauéTpou & (budget), Bpec Eva k-
node set S TTou va yeyloToTrolEi 1o £(S)

* Constrained optimization problem pe 10 £(S) W¢ TNV
QVTIKEIPEVIKN) ouvaApTNON

Tu. HMMY, [avemomupio Oeccoliog 11
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& Set functions kai energy functions

= any set function ... 1s a function on
with [V|=n. binary vectors!
F:2Y =R f:{0,1}" - R
A r=14
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binary labeling problems = subset selection problems!
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Influential utTtToocUvoAQ
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S T
F(SUS) —F(S) > F(TUS) —F(T)
extra cost: extra cost:
one drink free refill ©

diminishing marginal costs
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H peyaAn €ikova

J. Edmonds

G. Choquet

submodular

. functions /

L. Lovasz

L.S. Shapley



[MapadeiyuaTa
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sensing:
F(S) = information gained from locations S




[Mapadeiyua: cover
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MeyioTOTTOINON ETTIPPONC
F(S) = expected # infected nodes
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Submodular set functions

* Diminishing gains: forall 4 C B

F(Aue) - F(A) > F(BUe)— F(B)

 Union-Intersection: tor all

ST CV

SUT) + F(SNT)
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f(S): 1016TNTEC

Mn apvnTIKry (TTpOPAVWC)
Movotovn:  f(S+v)> f(S)

« Submodular:

 '‘EoTw N €va TTETTEPACUEVO OUVOAO
* Mia set ouvapTtnonsf : 2" R €ival submodular

if
VScTcN,VweN\T,

F(S+V)— F(S)> (T +v)— f(T)

(diminishing returns)

Tu. HMMY, [avemomupio Oeccoliog
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Ta aoxnua vea

* [a yia submodular cuvéptnon £, eav n f
TTaipvel OVO PN-apVvNTIKN TIUNA, KAl gival
LHovOTOoVN, N EUPECN EVOC OUVOAOU £ OTOIXEIWV,
TOU S, YIa TO OTT0i0 TO f(S) BEATIOTOTTOIEITAI Eival
eva TTPOPAnua BeAtiotorroinonc NP-hard

« Eival NP-hard yia va 1TpoodiopioTei To BEATIOTO
VIO TN MEYIOTOTTOINON TNC E£TTIPPONG KAl YIA TO
independent cascade model kai yia 1o linear
threshold model

Tu. HMMY, [avemomupio Oeccoliog
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Ta KaAd vEQ

* MTTopoupe va XpNOIYOTIOINOOUME KATTOIOV
ATTANCTO aAYyOPIBuO!
« EKkKivnon pe €va Kevo oUvoAo S
* [a k eTTavaAqyelc:

[MpoocBEoTe TOV KOUPBO v OTO S TTOU PEYIOTOTIOIE TO f(S +v) -

f(S)
e [1600 KAAO (KOKO) €ival auTtd?
« Qewpnua: O arrAnoTtog aAyopiBuocg cival pia (1 — 1/e)
TTPOOEYYION
* To TTpoKUTITOV OUVOAO S activates TOUAGXIOTOV (1- 1/e)

> 63% TOU apIBuoU Twv KOPPBwWV TTou Ba pttopouce va
EVEPYOTTOINOEI OTTOIOONTTOTE OUVOAO S peyéEBoucg k

Tu. HMMY, [avemomupio Oeccoliog
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O amrAnoTog aAyOopIOuOoCg

Algorithm 1 Greedy alg. for influence maximization

Require: G.k,0,,
Ensure: seced set S
1: S — 'f}

- while
u — argmax, v\ g(om (S U{w}) —0,(5)):

2 S
4. S — SU{u}

< k do

Tu. HMMY, Iovemiotmo Osccariog



