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Assumption 1. Diffusion effect between links decays over time.

T® ¥0gd (Nedd 2 95 yWP O We ge a discovery proba-
blllty ge’eto €og 4 oW o g Bé's® ®Vess t" 3 t‘?e‘e‘s “k LA
A® oW, (s & %ed |, xd a diffusion probability hy.¢®
dESC':"‘, e ‘ﬂOW\’\’ !(é ‘:t‘:S t‘ﬂ 3 Am‘ LALA NG 3“’5@ t"&e o
300 0¢ BBLOWY (e Nedis" OV Thyg sNed y-
st ®0g e o t‘” 15 velres Qﬂtéd b ds ®Vy We bab‘e‘st e
a FF‘.SE‘ L4t ?« ® b 33‘5‘, t ts; et‘ﬂe‘? .
’T\he d‘ F‘:\f 01" ?"‘ <SS oFt‘ﬂ‘i‘ ‘f‘i\ﬂ w“d‘i‘ ‘fmds 1% d‘fs -
A ‘teSte?S S.C O gt to t‘?-e {'x‘s OW i, St‘ " B.E\.C S \‘,{e .
dink os dded 3§ e #3030 Wosl® €00, W, 1@
t + 6, t"»'-e ‘;‘,‘e OWas oVg PO Y;\-t Of e®a J.‘:SC OV t‘ﬁe ‘\,‘: “k
eW st OV WORgh, g, Xd OF cdis" OVarod JNare
15 00N afe 33 ety ¥yl s he & g o0 0¢
eW t" t‘?-e g 6y o0 PO g5l t D yf €d od , /WU N Ve n®
<Y e to S.E,V%e e un. ? ot"?»e‘-.‘ Wé gs ,t‘T-e £ Yedd 3
)\ m d‘aSC ov‘?: ‘-,‘,“, °V\§ 3. ‘f;eo‘fvetﬂc d‘ﬁs tw b‘.{“ 0\" W t‘ﬁ
Py Were g, Td K as” OV t‘?»é?e‘.S oo xfe 3
¢ o ¢+ /\t"?- 3 e~ 94d Sg Ve e TMeteg® We ?Ut N
U??Qr bo‘.fd 590 t"&e dé 32 d's t':"\, bq} LAY tO (’Q’\'OW t‘?-e

C

o



</
B%
\ &

D
F20 Uy m v98s o o“’ngfns-

OpaVgo Mage10sE 00 3N g e sOWe § el O
6% ., 5="Td as ),ne Wl yeWe o, LYY, gt Mushs |
In WFR BRF 1V aa ¥ 2 o 1 Ko
AV?“ v“‘{;l;’ e esY‘»!’S Sr, v 3e e 85 3f, v %ed Fired o O
t0e frs s ¥ ss € 300 .

EVet N0 Oy M we d od Y ews otk o o O¢
33V 0 dink g o e 06N T OV 06 guath -
Pl “k 6',t‘f‘-e a\s¢ OV eVeY‘-t qews gy et Y‘-te*\,'?'?e -
3 LA WanCh € owPog 3e t‘ﬂe S eo B 0%\ sttﬂc ted O, -
P 93V 300 e Thedis®OVa 06 ¢ Bhe @ -

‘s OWa og % < Of Gfo\‘l.l o ét‘?-ef t‘“:{ B%‘V e
f"'s'St ‘?-ofjc S t‘ﬂp% AG‘&O% C’IO‘ '\.tc o‘.‘ld ‘LEO Yo t‘" 3
Bred VWO s A®OWG (xd Wed Tedss®%e
t Weeps Afetweeted €0 (0 Thel < SN e YeWed 3
Beunth W&o gy Cle®eshevel “gs®®Vas, t‘?.e
Vi ¢ Crd d&ids Whethe (@ @low (Meovy by
Yoo T W OPaP; oo Weeh (WO Pas O WOPR o 1v

X e ®® ex‘ 0ed 8 t‘?-e @sC OV ?Y‘bab‘@t 10 Oy
PR . 0sy¥ Ry Nee” 1 eseVe Wi Tre g O O
the sV MEN ps W Bsenp U, W €6 MM 1 e
Wdes 99 3 add 3 O Ned g O W€ 5

W“o . E‘”°V‘é ol 9, 3‘?‘ Q oﬂ.'-, vk P\ FF\F oq ?’"‘: SS . eals
& Yo 3¢ e t,t"ﬂe @\ 0wy ong Ve O B®< 63()&‘:5‘: ®Vgs
eAc 3 t+1xd t‘f‘-e‘?‘» eAc 3.F’Cé:t5 €B(jt° e & Yog 3 t+1.

Sub < Ue“% , €BC sfFeCts eDCto e & Yo 3 ttwe t+ 2.
IS ,t‘?-e @\ 0wy ong PO ¢ A®¢ GAEJ.‘:SC OVas ey 3
P t+1%d (%0 eac FE S eap® e O Ved 3 £+ 1

The M9 4 N e VeWed 9 3V H ot Oft‘ﬂeg Yeodd a

I3 A . .

‘s"«,"de?e'ﬂa‘eﬂtc 9" de ($ ) €9 d v g, 122, \%] The T
9% d a s (Net AR SR o Weel g as 10 asy 3¢ e -
W’"F!( ,“:\fﬁ‘s e ®y O d gt g (N R URPS SO Tt V{:’eeﬂ‘% wk |
‘N‘"f" T %S t‘ﬂe Ve q}. o oit‘f’"e T»Qtwaf .kSt': ‘lt‘.)fe . -‘QY
% e t"?-e NCPRERARIN.S o, ® OV oo MOWLVe Ovg

shO4d o 1o avd] as® PRRNRUS SN Toep Wee®

G 3 Y Wk

- ‘I ql;o‘a.‘ss to‘s thé fn" %Q ‘?»ovv“,‘\. ké ‘f‘.e mw' 4 0\" o‘”e

hokinflede fe M¥Mgon 06 o nathpvi ink v g

S"&oft P e ?e‘”‘ O 5P E Y we W 3 Tea v t‘ﬂedﬁ -
g OY'»St‘-,‘evj‘t‘?- 1 e .,t‘?-e @.sC Vg ?Y°bab‘~v‘\,{»,qs L t‘?-e a -
G 00 WOpgPhips 10 Oy WL | 4 C &% o Ne

& 6 O an @S uel O WO Mynt qh s

Follower diffusion. £ dvek 0¢ A@ 0w, (s @& Weg 3

(a) Follower diffusion

y,; . 3)25‘?0% A P:C k) Y :{”‘ Q °ft‘f‘-e m" SWgr gy ff‘.ﬂi“, L
0 Ne @ (A,B,O)WY aleeispe vk ep b p e
=1 3¢ We W “Omdar O n s g O6@ -
VOWa g €65 00 o Dy $ ¥ t'—1, BWg Yed a@® -
1OWoo 06 A & (' Wg Yog o @ OwWy of B,ef
S W¥nS Y Wodefve @ OWee gy g 00 .
Followee diffusion. £ diok €€ D@ OWr, As @ ¥og
g e t,xd (nshinkmibas (he O Mg en ¢ p@lewy,
3p e W <<t +5Whae (Os A @\ OWeo & @
Tows (o ¢ e t' —1),Wes 2 t‘ﬁ 3 t‘f‘-e‘?e eiss I & ' e
oft‘ﬂe m“?% o ¢ epa®e t‘ﬂe W‘W:P o ¢ eBc.S‘s'f»: e t‘ﬁ.S
100 o€ oh ot 3s fuihe ‘,‘ﬂfe OWo O BEOW oW g o |
We® Wy followee diffusion. ¥ . Jas0OV6 3 A G o, de
0@ OWo,o gy Fhigt OO
The (WO 380 s Jeo d fren . 1 @ OWg gy g 00
(Do (WO oW gdod v vk shye {fes a%e @ OWoe ovg
Yo, Whithrg fs10d et was “@ OWYE,, Nes %
(TS @) OWoe gy fhrg O ,t‘f,"-etwo'ﬂewl ddodtnksh 10
t"\,‘-es e @ OWgr ong PO, WaShr g Ysive et wes
béw m‘\powed b t‘?-eS e o %CC O g v tO t‘?-e ‘1‘,.“:@ -
e"c e Wt Ndsb0d hrey WS 395 & t‘?-e t WOt 3e -
O W o Mo @ OWx g 65100 X e wed b 3
% < to t T;et s Ol S et of‘rote'-,'-f. b ﬁ‘e OWars 10 &g oy to
EN St €, @ Owgys T OWe, gy f{yg O , o0 t"s'-e °t‘?-e'-,‘
YxdS e U Y Ged t® e A o @ OWoor & O
d 3% . T ap®its O Wandas sie™ Tad “Omdea
howly ké jﬁt‘xs t" 3 t‘?-e“:ec 0N Negded v s W e 3° e?ted
b t‘?-e t T‘oet < B ged @ OW,, gt FF‘J’;‘ o0 ,t"&es Ste"ﬂ
T XIS A TE OV s WHOT i mddh e (he Mg WY
Ty € gas t‘ﬂe tToop e W @LOWs gl gl
T A pOhrEONNgas 5% O & g On Oy g -
10 $ s t® @ ow t‘?-e “»este? TEONNg og @ OWos |
whl o t‘ﬂe @ OWoo gy 6151 O Jpgod T OV Yng 3% ® g5
o0 t‘,’s'l‘wf— a vk e g t"' ks W.este? ES e?t s b t":-e t To et
B Ns yTHy ,hot‘?- @ oW g £6ig 00 g @ OWoo g € -
fi5 O o 3e 0??0?t®'}6 O & oy :[»"‘?: wor il AL
A w?“t x-t m‘ t‘?-e ‘ﬂe ‘B.t" *;'fowt":- O‘T;S “‘, ‘B.T-etwa? kS .
ote t‘“ 3 t‘ﬂéfe w0 o ‘sStS s % ot":-e’f < %‘5‘:' & s Oﬂj" “k
e g o P }<s ot A he @ 6y o0 Oy “!( EACto“,‘-, “k ecp-

t e ¢/, 0d t‘?‘-.s‘s‘s ‘?-.ktﬂ*;“i;e‘fs t‘ﬂe @& . 3 O O¢ B®\OWvi, (O 7 OWeVgr ,t‘ﬂe Phos© b e 1 vhs Oft‘ﬂ% e :Ee‘«-“‘ s 108

3p e tW R ¢ <t <t 4 5Whae Bs & @\ 0w & @
1OWee p § We ¢/ —1,Wes a t‘?‘ 3 t‘ﬂéfe EREF I & ol el o 04
t‘f»e WW%W o¢ esc O t‘?-e W'ﬁ%% o 63(7.5‘\,':‘?9 t‘?‘».s

1ol e b ot 3o fuhe @ OWgs 06 CEOW queW o
weS Yy follower diffusion.™

7

o

U B(® ke UNdas ®% Ld o P uted There@re We
< 0“5‘.1@' t‘?-etmdeﬁT-ed .1‘: ff\fs w(‘ %é‘o L S .

3 DATA AND OBSERVATIONS

?- t‘?»,S SQC {J o ,We e”‘ ® wttéf to ol ‘9. Q t"&e a ff‘f‘, oq
e“ec S t"‘e tWO é<fVed o o o< }év% s “Sé: £ o 2,

V?'?ovsde b OBV g O O t‘?.es\,‘i;ﬁ. € afe oft‘ﬂed‘s €-
500 P s Xd d K51 ®0 d& o Phen®Wen®n  Thse

SV PN WOV do1ngpVe Wdes, 1 e o0 he

A



a “‘f L4t wé: ‘" s © , Xe "é ?7’ \‘J.J.‘: %‘s e 3 A8 t‘?»e ? y A% -
o 10 Oy e d

3.1 Data Collection

‘Qv\ﬁit"ﬂ‘ thev e 3 8¢ fo% Lb(a‘ﬁ‘?. O st‘j SPS 4 -
<4 o

oW, Wa [T® s

thed 33e1s T Med 10 the @
Wt" t"‘ecﬂect‘»”?’“ess ,Weséected t"\,'-e qut ?‘?‘ia
BN TWhar s e, d 2%, 06T 14O “0 & od
10,0009¢ e @ OWgs °°.kt'ﬂqse $ S 9 Seccd B

Xd © ‘e‘sected H @lewgs € t‘ﬂ%Se Bs b des hx:8

“{,‘,“. OWY‘.‘, ‘(“,“, “ks ,WC ‘?- Pw‘ od ‘3 QJ. AR tot “3. 1\ Y 2,& W% &S

Td o 6852510k . AguNen Won Orod Noth pio @6 e
e Wo ks § ge €09 10/2/20,0,® 12/25/20,0. FO®
t‘?-e v Wed @ 33, We o 'it ERLA 0 epe S ulle W& 3 R
‘N‘ﬂ.c ‘ﬂ t"\,'-e‘s‘s V‘!’S betwee‘T- ‘i $s Ye YQC &gogd . T?-QC o
P opes ulte WO k055 061100 o5 14 g vk
Top Weett f‘ew A0 Whth hae ge Zx 20d 0 AWh vk
eow10/12/2000® 1 2/25/20:0. i

Fo . shOW o @ OWy gisn iy OO g @ OWoo (Mo

GIs B0 @LOWog dis 1 oy 00 €6 ey Wod “ O o0
S uUCet wer k B ot"f- t‘ﬂe d.‘sSt':"s bq} O Yo gv VO 1N ‘s (S ‘5-0’;
s Ye. V? L See t‘“ 3 t‘?-e tWO St ’%.SECS b°t"“ ®low t‘ﬂe
Yowal Wais oy O .

3.2 Observations
W bot" @l OWs xd @ OWoo g 6y O Wo deofve 12
s PE Ve gt Ofa freny m Asydius . Tabe |
s (e 2 0t ds d (Nav sy 3spts 10 (Ne Ve TW &
WOk Tas 1,0 12T son @ OWy gy g O 3d -
¥s 13® 24 son @ OWee gy (g O

E'i" h 2 s ‘Et\fec Wt s It “kS Wt‘" a ffefe‘?-t ares -
$9% 2d § s W% . @)Ne Bk adbe WOy ;o
St E\Q 4 ‘?e?‘?eSe'?p a?‘?ee;st‘».'ﬁ‘; A\ '"!( , (b)t‘?-es 91¢d Tod cdbe
W N s, 3P rersens vk dded 3 g e ¢, 2d
s ts-ec A% o °ft‘ﬂe‘~,‘~, kgt €65 00 nd e eV tl.*-; 390, 2d
q )t‘ﬂe d 3%ed Tod odbe Wt‘ﬂ t B¢ g t‘?e?’?e‘Se‘?-tS t‘?-e
QFFQCt oft"?-e a 6y o tO e ®baVed |, N Yt Wy & Wy
0O e WeeNed 10 2 Gpub @ The § s AW s 3 -
€ 0<t—t<8@sse aseVeh das I"&a e (® e
@ oWl OV g O )

V;- Tabe 1\, ,'-lot 3 o0 CA‘d.eﬂot'é t‘ﬂe S.tu‘él = & ‘\,Y»,“St D -
C@ Wt‘ﬂ t“’ d'-,c sg?(ivje A,W‘ﬂe’?e CZ Je t"ﬂe'-,‘:’st 1(:6
W/ B@IOW, OW N [t ¢ +5]. |Cals fhe Dy Of
he i Y5t s Wt"”e*w id to A, ®

. L 390 ratedrsens
et 3o O€ BOIOWYL Ov wPHE mod WaThis S Y y-
1
y :}ed g

_ Gl

— . 1
(&N W

LN

&0 Y e t‘f‘-e a ff,\ﬁ\ O o E6S g 0@ fhreny & Ch g -
t\IES Y th‘?-‘e ‘;‘.‘s OW b twot ?GS O{:St %SECS .

° ‘?%te’fﬁs‘fgﬁ £ 3. e t"?-e ? EITS A Tabe 1\5‘5*(- -
o 1 & 087
° “t(f,f\ﬁ‘w g f 3 § t‘?-e g fig O o €6 t It Woett v k
de 3 OVa p We?
Pattern significance. & ®0d d ar xd O Foms®
de‘f‘:stf 3e t‘?-e sbn € g O¢ t‘?-e & 2 ? L 10
Tabe ' R1d®% 300 515 904 foe 0Py g oY
10e%st Ve sy g5 b (SINE e @ R PONas spvh g,
1 e ke vdeas {®defne an h ?%‘?-es‘es Nd }SSt a-
st r"“e ®©ans et 'C‘ we frs, T O yos O%e s st S -
T (Nese CEMLNY Opa Vg sSOnd T oar Oy

4 C

t






hv!;s (-l-\?crcovt)t I 30 W3 vd :Ews‘n? e avd a-
POENP @S od FOW A O WK OVs o g fhg onl kdy -
‘?.00.1 cON A@\ oW i, Cto B® OWl (O (45— 0Pe” ).

4 MoODEL LEARNING
0 s Se‘t‘aw Wele 3% ¢
“ O.‘CSt Usih 5339 S
bacd o 3’“ 2d T OP& . 1
Likelihood function® aed ®% t"
31 ki 000g €yt 5 O 04 5%y kt evn“e“ %Ve?“‘bab“
o6y Nelink “t‘" “etwo"k s eoﬂe“ves t est‘»'”q.é
t" e? 3 3.th0“8 6= {he/e,gee}t‘wo‘i"” © T}{, © ‘” ol ke -
“v-OOd f'fpf . tu‘i , X “"‘!(N W"‘"s Mo Te
s Nerets 0@ wq‘e t" o °‘?-e‘~,'~.‘st I e 35 }e& to e P yr
(¢,eMrd sp Mg t‘?-ed‘x g o0 TeOpgphy, h((‘xd
asS OV e Opaphy gee & (¢, e) AP “6 s |
m ¥ hs® e (Fas 33 Vaed WOV 3()2.8( )T fﬂ‘ TO.0 QT ol 776 857 805 O a. 6% L(003()00606.63 "' 20.677

od “\s‘“st ot t‘wwv @ FFﬂ*e“t
¥ oftie 1. Opd Ve furfy O
4 1
‘J‘?’% ‘ﬂw OSQVD t-
M wodg We defte



The ‘I‘.ot 3 0 9.8 e'f-oté t"ﬂe ?v°bab‘~,‘\,t o¢ E/Y‘-ot 3{» Vg %

eW N [t ], Wah e xs Ng 33N Yes\ O £0W ¢,
to te, €'d ®s ﬂot 'if v e s \ic SS F\‘l‘~ . r ot‘?-éf W gs s Yele
s he W Opapt, (Mg €9 Vaes ede 17,

te
Yoo = 1 — hAgA Z(l - gA)titﬁ/
=ty (6)

= ha(l=ga) " 4+ (1= hp).

W o530 eW  ddedink Wo 5O & WY o5 of6E On
TE U@ od vathinviink | weW  gdedlivk ccéE
e a%Nafe ® GpVietps Un® Wod vathiMvh vk
w ‘ﬂvﬁ‘a e Ve L SE V{‘ﬂw v«td‘V‘a Fds tO 'i 3e 3_Y*d-€"aw _
‘y\-\ AR /W, V“Obab“ y“l e ER ‘N"‘é‘e Rés QSQt
OFV‘g*‘"W“““kS o¢ evo ddﬂd km"o t. + 8. The ?*‘ba-
b‘\,‘ft YeeS ‘50 ‘3. ‘.‘1 %Dd § e (6) Wﬁ“,a‘f«:?v de t,'
e tWh t.xd t, +8es?o~‘Vé :

oY t"e‘~°‘ " ké ooy FUTCE“ L leTeW el 9

R Dol | R )

ec& ds, ¢ ¢ S ¢'eR,

EM algorithm. & we 2 BA Won e 01,90 e
w944 P g Mo | )
Ao or®dde AP® O dism by O g(elds,) = fj{jzgj;)
Td Ge BN Ng ul (® fnd A OWx Pynd €€,
‘5 Ox; ‘&3', ké‘s ‘? Od F‘JTC f: L4

IOg L= Z {log Z |0l5€ ]A? Z;?SC; + Z IOg Yee! }

ag,

eeE e'eRe
>3 { Z (elds, ) 1og + Z 10g Y }
eef e e'€Re

Wher o t" Al %0‘"5 W ‘” "Je t"ﬂe Py a‘?etefs o 8¢ a-
o The e, ?“ess‘ o ( lds,)log g(elds, s O td qed (®
e Py a"nta“s O gpe @“‘?.,W'""“” T e VeWed 3 3
°‘?st 9?~t Td S0 o When wl‘ © ® Yol OWy P utd .

Kyse Q(6,0)® 40 Nest Wy fed! oW e

Q(0,0) —Z{Z

ecf lis

N+



2100 AgAe 2 < A AA 27 8 A 2 2015

[ T w G G m G’ Y B &
A - c N
Z(e/,e)ecz Dee + Z(n’,e)e(/z Bere af v %Dd b Ss S iﬂd b YU e "-“ 4 (%) Rf? Vs . S
ha = 1% ) (12) ‘fe < 0\* W‘J V? X ss U.w?t & t"- 3 eVer ot
Cal t"‘eSeed th wu 3 e? (Rer s owwcv& o0 (& @ oW Yo
. tToet © < UW A P"obf’k“ 06 1 "o‘i"' t"e CERTA A
Z(e’,e)e(/‘g A(i’(i (13) t o g Y‘Ot Vegr ?r atﬁ ‘a bt do,s Y\o 3“0 t t o OB ' L Vo OF
In = » ™ . 1 ‘ﬁ 1 ‘w 1<
Z(eﬁe)e(}; Bee’(‘s —+ 1) + Z(e’,e)ecz Dc/c(te —to + 1) Var F Aol t e QFFQ f Valiss OF (R WO&A o ?? % oq

ocwtluevc g % g en,
Followee maximization. W OWee VW 300 1 e
A bl + _ q B ™ «;;C.Vjcyj ‘j_ Oﬂs darpd ® kol e, o¥sy O O¢ ﬁc.vd v,{‘OV‘_
v®s . (2)xd (3, CL2d Cfaedeived v Tabe 2 e a ey Tt vcb e s e 1 o
® 395 Ay, Bo. Pd Dy, e Dol Fodt eV abs V@ 3T o ‘:S th 3 Nete te ) etle 37U
f°f e dsTu¥pon Wige Ay Td Bo Ye defted 1 g o0 (es I ss s °‘°“est°?* O ¥erd a-

s . ad (), ‘rd ‘Dt defted 3 @ OW | §O% , Whle @lOWee W 300 ng (O7& * ¥ ¥end
‘“t Y Onese? @l OWes 8 s cods t° LW o fe &b
Dy, =By, + Ay, — Ay By.. (14) 2u¥se ®fsub & ue“ @ OWess  Fher t"e W& 55 06 @

| OWoe gy €151 O oMids . Thyg @ OWee “ 16 390 Teage

{es? 3ty ?«ogow wt Dvotwofksy S 4 Ve O,

t‘f"'“t ‘53 Urt m,oia S t0v LA 0 NP k"‘ 1y @lew,g t
t '{:t et t‘a“u‘“be' Ofnew @) oVVQES a‘e?teq b v

45 UTE T egfe WO hWn Loy e

Algorithm 1044 ;oyavh | 15 "1, ood . Ths PMT 300 g e @ OWHe gy firg 0
Input: @ © A%< e wWek G = (V E 1) P Tds W oy Kot g @ ow"" Ty g,

, Sutput:&:{h‘ﬁ,gﬁ} . , : -

L ne R e hadd gaWhT 2d®R ViR WY (0,), Algorithm 2.9 owa /8 W M v 6 g on

2 repeat

Input; *‘etW°f¥: G=(V,E),$< 1588\ e k

> Be? .foreache € £do Output: 0§ b ! Owar /8! OWee §

fgr?cr;e € S, do N Tnphoe s fxd R 10,000,
- ¢ fige xN\sw«- -k 2forz—1tokdo
6 ¥4 e yoow w . (6), > foreachu € V\S do
7 f%reach ¢ €8.do s =0
8 « .n U3e Ay w0 B . 1) . forr=1to Rdo
4 e e Dowem OO, 6 st = [FOM(SU{u),
1\10 ‘3- ‘B. 3e Dy e m . (), 7 Sy = su/R/
Yy fgreache € R.do 8 S=SuUf{ar
a = gMAT 1\ §Su b
:‘n2 ¥ e Bowve m . (1), { St
e

I\/‘Istn? forA =1to24do
« ¥idge hawoe B . (\2)
¥ige grwts m . (3), 6 EXPERIMENTS

6 until Convergence, v t‘"s sEFO, We oVhiyge t" L O L‘M 10 We

d 0 %< v*otwﬂ-kg OF""thav 1d S0 awdp7‘m-oa,‘v~ Yo
rak otink @ g on pgdiallyed, R W %w.

—

Y

5 APPLICATIONS

0 s Se‘g:* ,We “Wd&g“ﬁwt“ \?et‘?-e‘se?l'ﬁed ¢ “u- 6.1 Experimental Setup
vastvoﬂ 1,0 (we PP 3%, @ owy "a‘a‘w 3% Aetsotmd%aots “Wols t e ¢ tt‘rd%aetd@““

Il A
fI'J w'owo‘:‘ V‘Q‘" %w.w‘ﬂﬂ tm *FC %O“S '3” % wv‘s ww 3. Y‘Ot‘ﬂev‘ 'S 38‘?3 %Vpd %set V\I‘ﬂc‘ﬂ S ,’,". -
‘sﬁto thtﬂ*' qeow ¥ s ¢ ® @ ow, 3‘“°‘“d" . Te ‘ebo

ai}V%w wer o hvks 1 avatwﬂrk W‘lvl J.‘ES " e
how o< h\‘-l%Qth?"E TuWlr O€ 5pVad Wk g il st :Wod“‘t" “‘°W“ wa heo““wt",\O
e e (N s yP °"°F o4 d . 10 Weosd & Yo v
' 04O a5 Weesd & jed 9 Seced s , Nd (NeN 04T
Follower maximization. A Vel A Teop B V4T Yot @Y oF¢ @ OWos xd @ OWog m OWoes Wéfecﬂected S wWnl
\ 1 5 5 \|
f'ﬁs“wé? wl‘" 390 (® fvd ROy h @lewgs Ge¢ y ?«Odu%‘v ‘.1 6882\355"8 rd Ll sdhiek | Toen

% g fhe TuTir Ofnew mowovs s WP W od . A ow, w%tw% t‘“ d w %S Y orhs S;tv Wnk @ {fe
% e :rovood ‘Io% Aot QZJtﬂsQVDt‘«o?”Oiaw The pa© 6,882 s €O 8/28/20 2t /2,/20\2 Xe °h'a'ﬂe¢1
vdeats (Osd &y t"° \ﬁd""“u"i i3 ”3‘"’7' S e 62“oW““ks
VoMo, § @ om0 T o5k B ud Sihe tuth ™ oG9% d gae, We O Y& Ve 2d 0 g Ve

0‘: awV ‘ii“”‘ OWé‘S 'S Esewq’ed Wt‘ﬂ‘RV‘e?‘ﬁn %Q"S“:;ﬁ“‘l - ‘Y'S Ir‘é ‘.o‘f‘t 'T". \‘v«% ® be?"obiib“s“ ‘i gn"a“ %Dd
‘°'s o¢ Sg{u} w‘; 03*&“ *V‘"t * 2),Wagre ?let Yed 9%ed Tod odb s wt s aWP (0 T to 1 The
(S)votxj“sw nsc§ k FFW.;; 3; P ? @d‘i\:“ Lok €3 & W, 0 e Tootied N Fpul "‘!(s

i" s 35%&%0'1 " a £ ‘3“ éio(wrsk 2 Wsatied ® Mo Fiub d 3ae Yo' dbled a?%‘
dﬂt'is) e‘"ﬂt‘:’“v!@ Je @ g ed ek '“stfg Wf‘,‘nt oot‘?.e'is 39{59‘{:9‘1 9 V&b %Vo‘,fstlré.

PO, €0 Movmpy Y gasy L‘i\ Si® v 3¢ 0’,'01‘,',‘% {® {Ne

@ Wy ¢ fg On P 5 v A v TeOpapl, O6

\,’.,"V e','"a. ‘f‘ﬁ ’ ? tgvi . e * b?t _‘ € 6“‘@59{7W s o m?t"‘otwo E4an 3 9% e & ‘”e“‘“k“ed“ -

1pVate 1Ohe s ¥ \‘1}9& b L) § Weber jec ghivy eq, P Ve By on

t
Ve P Y sced St S,t‘ﬁe ex?ec ted CuTr O @ Owyg 7. The W&, Povy 3 Ning o WO Ot vh g o WE



i A A 2 M e

=B GG G
:{Qd Wt" i‘sSt o¢
ﬂ dc

tQO.S-

c

Ea‘f‘?%‘fgve“ “@’ %Ve'ﬁv:’sti‘-:‘é‘ss 85“‘,
“3us baed o0 Yo o ‘ap°u“ls o Ne
s \It\f@'“ Tabe \"FF\S'WStQWt v‘“‘dw

"VG{

Vg 1d o “ww TOhapliis 5 1 be‘ e UAled €O Oy
og d . QIv,gv- t o @ €€ ‘-‘1t o \‘-D% Dv‘auz e
0“'3.“0& ‘J‘J.é ,WQS ‘1-06':': Betf etak@ﬂ‘v &ed‘sc -

©0 (O Van € t‘“e €S g Veliess .
!so‘vf‘w?w je @ g s Dv*,t‘ﬂwv ® ‘« PO 3o
P o OF“‘OWJ W% gOn x4 @ OWe anl - %Ov_},
1@ Ve € (Mo ot g Vaniss 060y o4 Thet®Y 15 ve
CONY go he oo
©w g on ‘aowever Wo nog' w?«ovot o o @ o€
P N Wonods WOP& i 1v iy, ).
Evalu tzon metrics. T® € urtt @Vé eViyge fhe WO
P& o0 & spMgvh 1 kgw‘«ood oc 2 NeW
umV oW v, hvk L We ¢ Vde t ‘Etﬂd ?%v Vo T4
%VD‘Y’Sth con "Dd 38 “'tot“ N 'Id tStSet -
S‘ et ef‘“eae?e“de LA S S betwee“ 0"o"‘st:!fp
a'dte é*‘"b“"‘““ks‘“‘§c°’“es?°% oo fea-
‘I'&S ra D"‘Stl’p'ﬁ uﬂ‘ndﬂ?ﬂvﬂﬂvt Wt‘ﬂﬂa‘” ot"‘ﬂ" e,
SV NIV, BgTr&s Vg g O &R °‘Schr k)
‘ata**we Fop®s . Agwe UM ®lean (A} ad {ga}e
s At AP 33, Ye £ e ESt»w'{e t‘“e @‘Y‘%W P'"ob:lb“
p(e]S.) urd & | va\qw\f Oér S on) iuﬂd vd-\‘ﬂWW

t

tt®
06 Ne WO N 06 vl ot g g -

“,F‘,

ol S\ﬁ‘“ " . (O)vtfﬁtSQt Agv-“st Sttﬂtﬂkﬂ k|
N gg € 2O WO N Tha 5 t0~' as' € t‘ﬂpr 5 Veor
Wk €W“ e @& Wog & 0O M ga s ,{ eWll e
Q‘W.od F p( |S)>'E %@n wnﬂs‘ﬁv R,_f ‘j_ V—T‘\Woa‘xo
Y o ol
Xd 3 eVhugz ® Yesavyus ,W"e“ﬂ T&s o RE Y
Te F1\§:?I'°9\I° 3eSet LY t.e‘?t“"‘av‘aues b Qvl\lw@ﬂ %-
1% gt ot V‘Jus o fo Oto Wt‘ﬁ gpwvt,:rv!a 0y , e,

1s °h‘a‘“od b Osidan s Y (NeViys 06 ¢ AQ‘JS°
¢t ﬂtﬂk 9 Qv jf‘k"“ Tojown, The u¥s tOr fkt‘“e
Yd'd 3o @) OWao ong ?"‘@ & o3 @lOwy ovg PO b
Lo Tdid o @ OWoe ovd POV g t‘“%e‘ﬁm 0%
Wa F'O‘ft‘ﬁo 3\ Vou 4“ OWs o0g ?Ov B‘ S
S‘wm‘t"e 0? "Tkw “@*&t)WZt‘R @\Ofd“ﬂ v
MQT Vev"§,3 Q‘Cw‘ )m’ QV‘J‘J.%W ‘“o*‘xhﬁ 4‘_
‘OWDD“St @& 34 Vo MV OWy o0d ?Ovt :rd. :yov a,ot e
CoSs o ‘i Ay o @ OWy g ?O“ St oet Thev ka
taisto‘i“&w“ MR Td‘d :{6"i’et"e‘"“"ét
?"obilb“tétobe‘wowed T{.\I‘i TY Y 3s R
,@W?Wbak" plelS.) @ a‘«”:muo‘wk 14 x
ea! PV £ n?”obﬂ‘ffs m"“ ket

Comparison methods. &s®%Y? 3o Oy ¥04d W MseVa §
‘atgv %VQ w'et‘ﬁoﬂ.s ™ '%QO& on‘Qt‘ﬁo@S Wec o _

N N

xe‘i“S
P 30 Witis baed O0° s € 3% .

Basz(f\ o s N g Lk Wl pdefnd @ Wogr &

s t"‘eec.ve ® e Voded 10y Ye 2" . ii“ sy \Ie‘“
’T‘ako ,w(o ‘i ‘ﬁﬂt‘ﬁvoo‘xv‘!«s VV“ be»o‘ﬂ‘ntwowahv!«s {:
t‘"“mks mwﬂd)

SVM. S‘ft es %o 2 kvds ®6n @ sy uttxes s fa-
tds Xd o rossvﬂ“”‘"ﬂttovuv 2é ¥ oar® tt‘”e‘““'a-
two#‘vkg

LRC.
tUs rdleVe de i“‘st‘f “o*o“ess‘

{fes d%e 2 kvgs ®€m a"st“‘itxres 3 fa-

00 g1 g On W64
qut 30 Y TogC. .0 WV‘%W 0431

r“"osopo"‘d S & O W 1045 wef’o‘?g.? Jeo W
b3cd ®0r nhvd

Collaborative filtering (CF):ye
v 3 9% @ ‘f&ket,e?ﬂ’e&‘,“w

t"‘. 1S

a-est e e)sp e SOl g8 -
Ver 3@ OWyr org ¥ i

Ver
0

2
]

W 2101

"‘dt e"‘"% P&s e was (ng uWl! Woke
e b do:\st Ffase uha Nest W 1
e g 18w, as {fent k(@ @l oW Tos oW g
8 w. lge'”?° 3 Moo jpgod T O Gbo‘ifvee
‘33, ‘«w. h\]"' wh < ‘«t‘ans &, 0( @ oWy

; %ed \S‘,'ﬁ‘ o @\ OW L @y 3.

u,We o t
AR \d
\.~Y~‘-% tots-ew

*é

DV“Y“‘
“¥ou-

CF _score(u,v)

= Zl(w, v)sim(w, u),

Whare sim(w,u)s (fest B Wy e Wee® (fe was wi‘d u,
né .~ & Nos, G Ty bs.ﬂd. 00 C 0NN f“ OWog i o‘ g -
™V abe I(w,v)s " fwe wha @ OWed yd 09% -

aWse. &y ok W e ndid 3 {(v}® W w< u
baed ®0 CE_score(u, v)

SimRank.” ¥ {4 3s £ ns‘ L m e Ween (Nedt Ven @ -
1 OWs ond ?o “t u X (Ne N d 3o {!‘ ®Wee ovd POV v
b Vo '}' QS‘ ‘ﬂ Tt betWeeY“ ‘i ?BVS oFt‘ﬁév m‘ ow
e 12 r“"o" Ye® 1did 3 {v}® W ur @ OWg ong
?Ovt ude¥ 1"50& bﬂﬂd o0 esy Tt

Katz. ¥ 4 3s (fest W 3¢l Ween t"e 1 Ve @ oW
e%d YO0 ud t‘?e‘ Td d 3o @ °Woo otd PO vl sy -
Kivh, OV Y ?%S‘ be ?%‘rs O 4 ® 4, T8 w&ovot ot -
C‘ﬁo"p WDM %‘ dﬂt‘ﬁayt W‘r«‘ w ‘ﬁV@St n
NV% \S WOV%WQQ St obstnv‘ ?"Qdf‘ta“w L

Random-random model (RR). 2e%¢ Je CoWo' s Jp WO
P& Rl T o & v, o4 Qﬁ et ofler ZEVD?""‘QS
15, Whet gt Ve @ OWy ovg POV udSides (® dd vk
t°s°‘FeC Te d 3o @ OWee o, u‘,i*.stséets anathd w
g & av 040, nd whetsd s anadhid vun -
& %“f&oww"vkesstﬂ“ vﬂ%ﬂd I‘dt‘”ﬂt L -
Ve (w,w,o)s V&ed . COa (® Nolivkiong gon
00 d i NesT o O @ OW L 35 I | Qed b

1
‘qu w) 1 (w, U)|F(w)|

Where [F(u)| e 25 % u‘?be“ ®fgas ath @ OWog )
$ <& u, e I(u,w)s 1\‘ ‘user un g @\ OWod wd 090 -
Wse . 4 ok Y % 2did 38 {0}® T u B ubsed
®0 RR_score(u,v).
Preferential attuchment with communities (PAC). 2e0& 3o
o Wok p WOP&ITL v E od V& go WSS L2
A‘;?v I\ Vo, @) OWr Dvd PO, udo‘d-s ® Jd iwk ®
sO¥e Y ndid 3o @ OWoe ond YOY, Y B Opaphy ,3,
e Wl The& o O @lOW 5y ’Z’“F-t'!f.es a%e® °‘F~‘T~u-

RR_score(u,v)

Y-,‘-,t 9 u,Wt‘f\ ?”°bab“ 1 —/3, UVV“ C‘?-o%e to (""\'OW £l
T X0 o . w F‘ba}“ 0,6 oW e @ OWyg
Pofrony U (e 3T rd“‘ €O aWOPgpli sy bu-

1 o0 whit Wd*"“fts s b (far T ygreny ivdmree) Td
Wih WOy 1—oue oW be‘w“"’ﬂd\f"“”“

v :rd““ "dew to {te Wakdonge 390 W94 Mo e
O @ OWh 357 W ) 3ed b

gl NI
PAC_score(u,v),B< > ect IN( )‘J“(l )|C(u))

Y L C) | NS
S m( SN T )|V|>’

Whare [N(v)|%e o5 (Re tuthr O @ OWas 0 g o . C(u)
1S t QC Q‘ C‘ o QF@d‘s bé%‘ ® to t‘f»QS a‘fgc O”Vuﬂt



O uWide Ne 0N ni s JedeFied g b
(he WO N [0 Vs (neC @S 3 O OC @ OWS a1 3
Of o u,Watlhs Ser 9 t‘?-e @ oW, tW°‘n°?s Wa €¢o%
we M Pisse 9N WL Vi bty 3 & -
fe?e?-t V‘Q‘Jf@ Of o e ﬂ&' o Oto W'Wt‘” 2 28 V»,'-te‘fv‘& 01\y .

‘g wer ki t Toored WOebona t"‘ T t‘?-e‘iec OV -






Wy W 3o P @ Wglo 1y WO sd s (herny
@ OwWgs /8 OWos pgcd t‘?-e le9%ed a's"®Ver 1
a FF\S‘ o ?’:°ba‘b\‘=§.es 'T."".s a‘e‘““st“ %ES t"' % @S} us
10 t"&e o fg O ofES s e % & SEuUt
ofES b \2 Eg V3e t"f-e @ owys /8 OWos paod OO t‘?-e
@ g 00 P& 5o @M

7 RELATED WORK

Diffusion model and influence maximizationS X ¥9dd 2
24SE R ¥O4d (3] se WO Wl keown Mg WS W64 ds
193 ds e (Re [ o5 Wiss1 On €T OMW T Jho disese
ot‘ﬂ@f‘, AE 5} ‘:‘5 ‘\.1 ‘-.TetW‘? k ,two a ff‘ﬁ‘: o, Nog éS ! 3‘?@ “,", -



»l

A A

Yo Mo F v FoMe g
REFERENCES
B . eses o000 R oy pgM M g p 0o xd

Sord g oay hsey W& ks v Proc. 14th ACM SIGKDD Int.
Conf. Knowl. Discovery Data Mzmng, 20082Y .7

“IER ‘BakstW” Td . 16 kOVE 6 WParVsed 14O W‘aks
re,:»ew Td v OX wQ"‘J“"?-“‘“kS"'.S“‘a“DtW"kS
Proc. 4th ACM Int. Conf. Web Search Data Mining, 20
P 6k 6 .
i% k?slaba‘ rd V.V “E“e“be'c s Bk in Yy nd O
e W°" SczerzceVQ 286, ? %‘
t s L
1] B iber FROCH x4 nE ”"ﬁ W ies® hrally.
?”‘? Y :EW “"unls S Proc IEEE 12th Int. Conf. Data Min-
7&20 2% 8. «
%] ‘de asfss TT N e M ogew, 5
’ Sofe T f"' ]mwd“ h g ““‘0“ ?e“s Le, ?e“ “‘e“t‘“s‘: )
1Y un'" ¥e ?Q‘ S Y ‘“b“ 3%, I\Iat‘ure,"q L e . -
204
iq Xz’s“:.en, Sevs R‘u‘“" ws ,T.% 4 .pud Ry,
Sdyt, . A ,Xd . ud, “‘“c'ue"re”l,“ a-
g““‘s“‘a“etw“ws W‘f*ev« wo,—%ve OFwOwS €3 oCabo
Id ?““?3- }o % Proc. 11th SIAM Int. Conf. Data Mining,
20 PY . 0. 7 «
i A" Yev A"tu rd  Z% e Tt hivfgete Vg -
3o e Evotwwks Wi Pedd aed & gt 00 W 55,
:'E;f“t“{o%zt e 26" b vpfopdl, Teny®
%3,
i Ay en, (76 AT ST haberflyete Wy W
o0 & P’evhe“t V“ ) ”Mkﬁl‘»"“ 10l 7hest hes® h"etw“'!’s
1% Proc. 16th ACM SIGKDD Int. Conf. Knowl. Discovery Data Min-
ing 20\ 0?? 1038
b] A Ye .. '»? ,X4dS . T“c Eéﬁ‘“‘evtwv«ﬂmv‘: WQ‘W 7 o
"‘s“ ‘J"otWW!;s 1% Proc. 15t1h ACM SIGKDD Int. Conf. Knowl.
. Digcovery Data Mzrzmg, 200, ¥? . ‘ﬂ\ 207. )
ROV ase ! B eWRL, 1d Ao, “Frg vh O

srdigetn Vo \ghe votww!;s .. Phys. Rev. E,Y® . 70,%® . 6,
¥ 0661, 200 .
i W aMN a1, Lx,2dS Rpuaf, 00 enens Pason -
B g% S habe et o 3 Ve 8t & T Proc. 16th Int
Sonf. World Wide Web, 2007¥? .27, 280.
PQewveig pgM RC‘« 1ds 90 Pl Yo ve werk vy of
© 1§ ®%es 10 Proc. 7th ACM SIGKDD Int. Conf. Knowl. Discovery
Data Mzmng, 200 2?7 66.
q‘ Ede 2d . ¥t , Networlﬁ Crowds, and Mar&ets Reason-
zrzg abgut a Highly Connected WorldS 2.4 dhe, v Whdbe
Wes 20,
A ‘“‘%oacro( Yo P Fhs ok | L@ R ederWao 14
RO P M RAY R T
e ]‘a”‘!“ . tMersertoh ‘de""ses v Tsinghua Sci. Technol
L Ve ‘% PP .58 575,20
g %, Permutatzon Parametric and Bootstrap Tests of Hypotheses,
’ V'u.ﬁ ow ok s?«v-z.er L 20Q .
a® ‘1 ﬁgw‘ﬂ xiJ 'ﬂ‘?xr Tal“"*"‘ﬁup“"
hal W“@‘“s“h“t !'51,,““ Proc. 3rd ACM Int. Conf. Web
Search Data Mlnmg, 20,099 .2° 2 0.

i3,

17] L -“ DOV T os*o‘“ Yo% we gk ¢, Amer. ]. Sociol.,
8“‘ 6‘?? 560 , 380,
18]‘ XA &0 wJWA' , xd . %k,

“n @ g o0 g ‘\1&‘“ e
World Wzde Web,@00 ?t? .
MLow ez V. w5 s‘am 2d™ Z & pok Ve om
w s Wa Vs ‘e 30 1% Proc. 11th SIAM Int. Conf Data Mm—
ing Workshop, 2006.
rqu Swf . ‘&O'ﬂ' ) © fk Yo g Je °fst‘? ‘EtVI ‘B.C-of-text
ST my .,‘A. % Proc. 8th ACM SIGKDD Int. Conf. Knowl. Discovery
Data Mining, 20029 B
121\,] L ©eWs 3w "‘dﬂ dan Vad “°“s“ o“‘“t'“ rhss,,
Psychometrika,"'e axe. \?? Y i\ﬁ
WP et 2d 5. TS T 3 B 1k Nes Ve g O¢
o HOgt 2 € Y vgwerk, n Proc 9th ACM SIGKDD
Int. Conf. Knowl. Discovery Data Mining, 20059 137 6.
Aﬁm'ﬁak Te N v Lo wotﬂw Ve -

WA Nbvdw-!; ¢
w3c ‘Jt"‘e“ ®¢Nde"s ,, Proc. Roy. Soc. Ave ~‘ic ¥ . 700

c72\ ' @27.
2  1ed™ , LN 1® e
‘ka W Wv,héwvs‘v‘lvewﬁ-

Knouwl. Manage., 20, 0¥ . 20y 2

d—ﬁ t“os? 2,10 Proc. 13th Int. Conf

2y

23

w Miodinespn
W% Proc. ACM Conf. Inf.

w

iz M

e
[

2105

wWya, S u®, . hya 1dr Meeda oyn
100 W g O gt fhyg O wo4d 10 35 & hvatwwk ® ?rod“gm
‘,“’." ue',"e ®¢ 0O s , Intell. Data Anal., Ve . ; A 3 A &2
oL,
e B ‘.'Cues 1d P8 gkt aw ek hog o
W hs & ‘1 Ve ““ Proc 19th ACM SIGKDD Int. Conf
Knowl. Dzscovery DataMzmng, 20,597 .78 7g2.
27 skovs 1 Rakpew R w%y, 1«4 UL R
LR S § o0 06 €Ly ngwee k|, n Proc 12h ACM
SIGKDD Int. Conf. Knowl. Dzscovery Datu Mznmg, 2008,
. 62 70
yesbve NE gl €he  nd L Yansh [ Ted T P -
PAPE PRES }Vo"“%‘“ W‘“es“]‘a“otW“ks v Proc. 21st Int.
Conf. World Wide Web, 20\ 0?? 6\ &0.
1S !(ove , A"@Y\bﬁ, W‘ao,_‘s% “ e :?‘ﬂs OV 1 g |
Vot 300 WM s"’“‘“km @ aWes 14SPes e 0 A
3 9% .10 Proc. 11th ACM SIGKDD Int. Conf. Knowl. Discovery
Datu Mmmg, ZOQ- PP 77\ sy
i kovg © Me, s, FhOys &
= &' ,‘fe ‘q’ °Uc3'eatdetef5°‘“l“
1% Proc.13th ACM SIGKDD Int. Conf. Knowl. Discovery Dutu Mm—
] Kzng, 20072Y ¢ 20 29
Lf)a\] L, ‘T."Zk‘,r . YYs ’&‘b‘as n 2% O¢
Lsav ‘dq‘; w "‘ aVu"“ ‘J?J?‘i 3 ®0st e, Math. Biosci.,
ve .\60?: 250
[ AT, ’rdz .
d v a%Ss a Vel wg W
fe%d T4 “a“n %“"S"‘?s
DatuMmmg,ZO\ﬂ» ? %7
mﬁ 7 e - OWdl pd
sﬂw NS‘:‘ ‘J"ﬂtwa,”,
e 79?10y V03, <
‘"\f“"a“W‘aJ rwsie , rd VIR W g oW Pas VS -
Vs Td ‘fet"%sl*‘wkhamw \%. Proc. 12h ACM SIGKDD
Int. Conf. Knowl. Dlscovery Data Mmmg, 20, O‘? 25 %2
R phetWhie , Togsie ,nd VR o oW P -
SPE; Ve Td Wondh - ‘”“"k?“e&“‘w '% Proc. 16th ACM
SIGKDD Int. Conf. Knowl. Discovery Data Mlnmg, 200099 .2 5
2.
quL& ,.s:f’v RS- o8 TO.S
SO0 L@ S‘J‘a “ntWW!S Data Mining Knowl.
ACIP L. 4 4 , 20, 2
Tu?~ AF'.A ,1d TM g amw,
. Sci. Tevgmol Vi bLIRE 4 SN 38 %J
Txe , Ei‘-" V'OF Z ‘31“_ N , To 70 to
?*eq‘c *]C'\'*"g rd at C“‘s\re‘“s“ ‘a*etw*ks ACM
Trans, Knokalscovery Datu Ve . 7x® 2% o , 20\ >
iy S - Moas | 2%y, 2e s koveE ,nv-m-w o0 g, 6 OO 4
ot Bl g o1 0 g .0 Proc. 18th ACM SIGKDD Int.
Conf. Knowl. Dzscover&Data Mznmg, 20,299 .35 1\..
4 E. W Tlganvh Xd Wekren 3““@'}‘
LrOw vatww!;s Phys. Rev. EVe .6 x® z\t\' 021 02,200' .
E. 0¥, Computer Interlswe Methods for Testmg Hypotheses.
LT
gy M Romk PR AL A PR TP
1o ‘w bd s ‘lvv&‘\' o vnww!rs AL x 1 hss OFhink
& g &0 W, t& 3% Proc. 4th Int. ‘AAAI Conf. Weblogs Social
edia, 20\0?% 138 \F .
Styn, Wive ‘ause‘fnevs Yev, Sy, 1d
Brogdieh1ngir & t ttg .. Int. ]. Semantic
sir‘o ,T T‘o ,4 Z‘“‘u Xd ’ T

‘Syst.,VQ, 800 .

T, ree, ," e aVd
se0p %o, X bl s VC“?‘"] s h g wer ks, ;ifoc 17th
?/%CM SIGKDD Int. Conf. Knowl Discovery Duta Mlnmg, 201,

1008
.m’-’ T ,1dZ . 26 5 Wt mhssin
Toes™ He e WO ks 1% Proc. 15th ACM SIGKDD Int. Conf Knowl.
Dzscovery Data Mmmg, 200, x? 807 8\ 6‘
sT‘Q . Aw,ifd S~ wﬂ ww'ﬁtwv«ﬂuevc AR
Upees® tewe e Proc. 19th ACM SIGKDD Int. Conf.
Knowl. Digcovery Data Mining, 20\ 3»?? 57 -
CTevd, , Fi0ys & mg v "X, “Fa T 0d O whk wk
ve PUC :}".”s v .]" Proc. 6th Int. Conf. Data Mining,
> 622.
8] LR 1‘&5 Prhaagh L b WOpahs S
weq és m‘“ 0 k%?"ed“ ¢ €0, Proc. 7th IEEE Int. Conf. Data Min-
ing, 2007?? 322 33

24

2

sl

VIR ¢ on

v-at

’

z‘ﬂ ot ,“vﬁ uev('e @ fig O
%Oﬁwv\ 5 &y Y Y*otWW!'S Wt"‘
WA Proc. ACM Int. Conf. Web Search
666.

c¥anrt  oThelivk ProgiCp o0 Yo,
v J. Amer. Soc. Inf. Sci. Technol.,V® xS
2007

>

3

e, “le 30 0% vﬁuevfe @ow‘aet -
Discovery,

t
bo bt PN Bod

13»7]
oy

i

L0

1
L

L Trs

E ¢ Web Irlf
*Y 20 56 20\
L]

i;]

L4

F.V
Vet

OOés? 6\

L



R ‘ P e O € ‘ 3 \
Lgl N . AT Cedtesth [ g F.é 00 ,rd .7 Rk,




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


