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Abstract  The goal of the smallest seed set selection problem(J-MIN-Seed problem) is to select
a seed set S, at the end of the influence spread, it calls for influencing a certain amount of users
(for example J) while the size of S is the smallest. Although the problem has been extensively
studied, existing works neglected the fact that the location information can play an important role
in J-MIN-Seed problem. In many real-world applications, such as location-aware word-of-mouth
marketing, have location-aware requirement. Therefore, we integrate the geographical position
factor into J-MIN-Seed problem, and we propose the location-aware J-MIN-Seed problem, and
prove that it is NP-hard. One challenge in the problem is how to compute the influence spread of
the given region effectively and efficiently. To address this challenge, we extend the existing tree
model and design an effective and efficient approximate model. Based on the approximate model,
we firstly propose a naive greedy algorithm MS-Greedy. Although MS-Greedy has approximate
guarantee, its computation is rather large. In order to meet the needs of online query, we then
propose another two effective algorithms Bound-based and Partition-Assembly-based. Experimental
results on real data show that our algorithms can solve the location-aware J-MIN-Seed problem

effectively.
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(uy0) Y FE B ALE —logp (uy o) JMEL G H1 o 3 0 1)

S5 RS e MR 248 % A 0 107 T IR B A JE TP Y v B o 1Y
B B AR o I TET A 238 11 5 W ARE L X I T B S A R
P v i et A 2H R R R L 3 EL R AT AT LA AT Ry
SR AT SR A i 7S TR B B0
B EFEE S AGHEA S X o IZIE SR P(S,0).
W& PS.o)# D Pu—o) JHARBES S FHIAIFH
ues

W RAESS I o B AT R A R OGP A D R] A — A
B R R R A TR B LR 1T P(S,0). B
AR HES S BT S w 7EE G Rk F]
— 2% w B v AR B K AR L AR5 Tk S B K
M) AHE 23 B AR HEA T 2286 B I — A S AR Tree (S, 0)
HLL v AR w AT R ve SO P(S.0) =1;
B v — & WM Tree (S, o)W v B F
. T o T c WEES ST o 8 ¢ %
W B RE 2l P(S.0) » pCeso). FoATA LLE o244 BT G
BF X o WG PSS, =1— [ -

¢ € child (v)

P(S.c)» pCcsv)) s H child Cv) 2y v [ 5% M A4
Tree(S, o)W v EZTHES.
22 FRTR L, P(S, o i+ E AR T .

le UES
P(S’”):p— T Q=PGS0 pler),vgs®
¢ € child (v)

Bl 2. PILAE 2 R B FRATE Sk HE a8 4
FT AL 8 AR Bl 7 a5, T T FRATT I 40 R R B A
RTINS A1 L PC{4,8} . 1), 4 3Cfi
+ BT A 3R A R AR AL B (s o) 1Y
R pQuo)=1/IN,, () | Hd N, () &35 H v /Y
JAHTIR G N R 2 BRI AN
{0,4,8,9}, 0 p(9,2)=1/4=0.25. T 45 4 18
BN A1 S5 R T R AR R T AR 2, i LA
P({4,8},)D)=1——P{{4,8},2)+p2, 1. T
P({4.8},2)=1—(1—p(4,2)) «(1—p(8,2)) =
0.4375,p(2,1)=1,7 A P({4,8},1)=0.4375.

XS5 TERETRBE A b, a] DL 24 =X
KIERITF 0(S. Vi),

o(S.Vi) = > P(S.v)

vE VR

B 3. FLLE 2 R RN TE ik HE 1T 5 7
T 809 AE B 9 0 B P R RHE RO Vi,
Vie=1{2,4,5,8,9,10,11,12,13,14}. FIHX (3 Af
DL 8 I P({7.9),0) ,0v€ Vi, SR 5 R (4) 1] LU
P H P({7,9),Vg)=6.008.

4
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E X 6(LA-J-MIN-Seed [0 @), 455 B
TS M 2% G FAE i Q= (R, ], H R &7 & X
B, 2 IEEE R LA-J-MIN-Seed [n] 8 |5 7E 3£ £ 5 /)N
T S S:o(S, Vi) = . Ht ST FHES .
AR . S By AT SRR A R L B

S={VI|IV R/ FFEE.|IV|=n,0V.Vi) =]},
Hrp
n=miny{ |V| |V HFFELSHe(V.V)=T}(5)

Bl 4. B2 R T AE 1T AT R AL E U
AL M 4. hE A Q= (R, J)  H o v i) Jlg 4k
MEZ T &KX R, J =5, ] LA-J-MIN-Seed [7]
B HPRF A S K (7,9}, H,o({7.9}, V) =
6.008,0({9},Vx)=3.75,6({7},Vg)=2.29. i} &
W T IFATE R L I LR ATTASBEAUAE T R A iy
SO ST R

FEIE 4. LA-J-MIN-Seed [a] @i7E ICHREF LT
FEAIF S NP-hard.

JE. % Ve=V, 0 LA-J-MIN-Seed [a] {5 25
% J-MIN-Seed [a)# , g1 T 7E 1C BEALFD LT BEALE
J-MIN-Seed [a] 8 2 NP-hard™", ff 2L LA-J-MIN-
Seed [A] @7E ICHIAYFI LT BRI /& NP-hard. jIE5¢.

B T LA-J-MIN-Seed [a] 81 2 NP-hard #%, fF
PABAT 22 50 I 0] (9 530 72 R 106 I fff 3t A ke 322 i) A
TNV BB A B 12 o fifp TR i ) R

4 MS-Greedy Ei%

EBIWHEM 4 E LU T LA-J-MIN-Seed
7] #50JE: NP-hard [a] 850, f7 DA AT 5 255 1 o 6 A 50 3k
REE SR MRz ) . 755 2 W 3R R T —Fh AR R
1) 7 oK fif LA-J-MIN-Seed [a] 25, B8 F B0 AF 1)
T 3R A 5 i fe AR T R SRk BUARAN R ik
% K i AR SCIR] R, AR AR Y AR, F2 B R R Tl
A O A T RIRZ R I B ERERS R,
XF O 7 B W AR U FH S R R R R B ST Y DA
773 B5K o 1 3 S O T AR Y 3 T ) 1 TR 2
Z R A kS FRATHR T —Fh 20 B 7L MS-Greedy
FHF i e LA-J-MIN-Seed [a] 8. % FH L8R T L
R RRE SR, 2Bk R SRR E
AR AR R AL b EAT O R AR T A

B MS-Greedy [ FZ B WIHEME S
h A B AE RN T A s R R LR AR
B S ol R i PR R e K IR w AR S .
T RS HP S B T AN AL

X 1. MS-Greedy.

HIA:GV.E) M BEHERMMESMNE:Q=(R, J): &
WL REA WK, T & IEEE

Wit S FPFES

1. S«

2. WHILE (o(S.Vp)<<])

3. u<argmax(a(SU{x},Vg)—0(S, Vi)

reV—S
4. S<-SU{u}
5. RETURN S

Bk 15 MS-Greedy MR OIS, 735 1 1Y
HARHGR D 28 1 AT R0 UG T4 S a4, 5 2~ 4 17

2 FTSE A M M AT AP AR S X 45 08 X R 15200 52 5 AN
INTF T AT T WA LA YA A 4E S st 2 H
PrAhAE 55 5 ATk B HARFIEE S; & W HEAT T — k&
B RGEAC R o R R B A M HT R AR S R i
R BRI B9 50 B 3 A7) 54 Hom A 21 2 i i
£ SHGEATD.

Bl 5. BRI 4 R AL ML S
L HFSXHRPZEWo (T, Vi) =0/NF J.JF LA
HEATER 1 5k AR, TR Rt B il 45 Jc R I35 a5 9,
FJEHE TR 9 AR S . S AR {9) 5 I S HY 5
o ({9}, V) =3. 7575, i AHEAT 55 2 ik AU, 2 %
iR SUNNIE ST SN OIRED WIS D =) | N |
SR AT 9 s B S I 0 ({7,9), V) =
6. 008=>5, 5 kAL IR MY F A AR S BT 45 . 5
2 MS-Greedy K130 HArFP 4L (7,9},

MS-Greedy 51k 5 5 Wi d5e KA 0] 83376 264
HRFENL AL F AR, I HEATA A F Y HE
SR R LR R E HARFN AR S MR E X
B R M WLE o (S.ViOARN/NT T e H B ERNL
IR HAR R S 1Y R/ B 45 08 1Y TE B 8
k. i VR SRAS 0 E AR AR AR AIE 1 e 2B e 1
SO JE & R SR AT 1 B An A AR RAIE T W) 06 R 4R
IR/,

THEEATIEWI S 1 h MS-Greedy 5 2:R 141
Fh A S B4 %} iR 22 {8 (additive error guarantee)
I EE ]3R5 {5 (multiplicative error guarantee).

TS, R P(S,v) BAg HEMR.
. B M RIFREE R S AE v BRI Tree(S,

) H1, 4 P(S,0) =¢. FAE B 8w A E) S 1 Fp 4
S f P(SU{ubsv)=P(S,0) B AR u Xf v
F e KM HE 38 p Cu—>0) =0,y B M 9 5 )T
I, BRI P (S, 0) HLAT B M E5E.
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T 6. K P(S,v) B FHME. 2()=0d (Vi) , I H VeV, #EX f.=1. 1
. HEMGBFE S AT E o B — A0 FUEH 2 R R o(S, V) BA TROME R AR 1

AT w AR AL S Hhif s w X o BRI A E S
LESXK v MFEMAEERES. FIESHR ESNE
WAl RER Z , L, B4R S bRt & A KF S
RPN PRI, BT DL % P(S, o) B+
B HEHE.

TEIE 7(additive error guarantee). {RiX h &
MS-Greedy 538 [l Fi 4 S R/, ¢ & LA-J-
MIN-Seed [a] f3 1) i T8 i 52 ) K /N, MS-Greedy &
BBEHSPRIE h—1t=<1/e « J+ 1, e J& H AN %L

. R V=V, LA-J-MIN-Seed [a] 5
A8 J-MIN-Seed [0) . & 3 5 FlE B 6 LB, pR 4L
P(S,v) BA BB, JF B J-MIN-Seed
) R ) 5 O HEZRBE S AR UE h—t=<1/e « J+1"", JiF
P BT UEEE.

N T J5 fEAEW] MS-Greedy 5532 /9 H 9] 2R 25 {8
AT LUR AH G E S [l MS-Greedy BIATE
R Z RS, S, R Bk Z G MS-
Greedy FoR i Fh &, Horh i=1.2, -+, h. Sy RIR
MS-Greedy 529 4 1) Fh 4R L B Oy 25 42 XHAE 2 )
i=1.2, h— 1. 84 o(S.. Vi) <J . H
o(S,,Vr)=J.

TEIE 8(multiplicative error guarantee). {RiX
(S, Vi) =min{o(S, Vi), ]} h & MS-Greedy &
PR MR FEE S B R/, ¢ & LA-J-MIN-Seed [1] i
4 B ALl AR 1 R/ MS-Grreedy 5325 1 L 49115 22 B
K h/t=1-+min{k, ky by} H

ky=In]/(J—d (S, 1.V)),

ky=1Ino’ (S, . V) /(' (S, . Vi) —d' (S, 1.Vi)),

ks =In(max{d’ ({x}, V) /(' (S,U{z}, Vi) —
(S Vi) | z€ V., 0<i<h,d (S, U{x}, Vi) —
o (S, V) =>0}.

. I 0/ (S.Ve) =min{a(S, Vi), J ). &
PHIE W] G AR 2y O D AR A3 B — R T BRI AR
o (S\Vi) & X—AHilal g P' g Lk argmin{ | S]]
o' (S,Vr) =0 (V. V), STV ). 4 34 K5k 1
H BRI AL 0 (S, Vi) Bl R 4L o' (S, Vi), B dfe J5
B E TR Pl SR [ 14 B 52 (0 2 F B 46
BHEERMLHE XN Z=argmin{ D) f;:2(S) =

jE€S
2(NDLSEN} L HA = BE LAEARES N TEL
4 BR 3 ELH B AT B P SO B i f 2 S X
LS N Eml CEEG NEFETES VR

J AR ZE 5 UE W BB o' (S, Vi) th BLAT A5 S i B
VAR BT LA [0 P73t Al 1 458 4 45 781 =5 o) .
F R A ) JE P S S REURIOR iR TR AR S B
() 50 1% B 0 SEVAEL AR ) AR Sk [ 14 e B 491 2% 22 {EL
(1 s B, AT LA S o SR A ) A P 3 R A AT L
R 2 1+ minlk, ok, by ) Fiop

ki=In]/(J—0d (S, 1. Vi),

ky=1Ind’ (S, Vi) /(' (S, . V)= (S, 1, Vi),

ky=1In(max{d ({x}, Vi) /(' (S, U{x}, V) —
(S WV | 2€V,0<i<h,d (S, U{x},Vig)—
o (S, Vi)=>0}).

55 =040 UEBA 1] B P i 5 A 3C LA-J-MIN-
Seed [ 71 fiff o — —%F B 9. 575 DO AR 43 TE W 55k 1
SRR A SR Y L 1R 22 B 5 4 iR e e
P’ [n] {80 by ] 5% 22 {6 AH ). AR 8 B RO GE B 5k 5
J-MIN-Seed [a] 8 Lt 1] 15 22 {6 (4 0F W] 77 35 48 W] B4R
AN WL SCER(13]. HERE.

FER 8 i T MS-Greedy 812 bE ] 1% 22 {H 1Y
A A AR ERIAL AT LR B, MS- Greedy
SRR Ho R 22 A O TRk Y PR AT i AR RIS |
T MS-Greedy [ H 158 22 A 2 8 48,

H IR MS-Greedy 575 RE A fif A SC ) L (H 2
TERF R ST e FE T — A 7 S /5 = E R
FPA 5 SR . BF L MS-Greedy 835 #H 24 #E B
T R A I A R FRATT B A R
SR ARSI 2 RO Y 5 oK A I A 2 P 2k
PNEAE 7

5 Bound-based & %

B MS-Greedy B8R BB K i LA-J-MIN-
Seed [A] 1, {HE AR # AT AN B A RAFA P R, X
AR Xof R BRAR (14 4k 25 D0 28 25 4. B30 MS-Greedy &
BEAPIA B 1A BR U B XA 1Y R TR S
XFRFEEA Y A I HAE B 0GR AR B 8 % BT
(181 AR 2 R b 4 s X O ) R R AT A A
BN A AT 2 BT A 2R L AR R
A ol -5 SORTEAR BB 1 T i — Rl SR S K 2
ST A BT T AL — A R A, H
A TR A T RE R R R R R B
R A AR 22705 A, DT 3B G 1 X 3 BT A A S i A
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52 DR EUR BRI T — AR AR S AR RO
bRk 25 o(SU {x} Vi) —a(S Vi) IR 15 &5 « B,
e 2 BHT S REAE R ) 2] A9 4 8 Fh 1Y AR 2R L O
HL B Fi A 1 780 4% e e b -9 #ﬁ]ﬁi&ﬁ}ﬁ x.
SRR TARZ 9 s B T HFE I o (SU {2}, Vi) E
N TN LTI X T IR HEE 15 5, FATTE
ok AL BT 2 B R R AR I T —
Fi S B o (SU () Vi) 89 B 5B 5 1)
IR A DT B, 1 0S5 e /N T A 5 ).
5.1 fRiEFh&E

FEATRE ZPUpI H — e e b 51 AR K
ESCR COzB G & 17T Al BERCR 735 S
L BT U AR IER T RS C Py
FANHRE RN TP 719 . B AT R 5 IR S
C oYY SR HARFP A S, BUAE X 7 20
RIS R RS RS VAR N IR AR C L 3RATHY
H b2 T R b 4 /M e e R 4R C.

ARBL ., i X R AP fd & B 9 R — i 2 i 1k
T 15 L 3 AN E A AR 270 i R TE A i) X A Ak ]
RS A 16 DSt A R W) 3K ST s A ] B JE e 2k
SRR R L SN R A R (NP SR AR )
NGO T B RS R RN Y R FRATT B — R
BIE 0. G w X o B NAE p Cu—>0) <0, WA
X T v SR AN E B S AR w X T Ve A A
FOATEEL, W R IR o X R 52w A /N, 7T LA
280 FCR e AT LORE B 45, B o A IXCIER R fY i
TR -5 AL

E X T Cinfluencee(u) K influencer (w)). 45E
P S w Fo, TR pCu—0) =0, W w TR Ko B in flu-
enceryv MRN u B influencee. R M, in fluencee (u) =
{v]| plu—>v) =0} influencer(v) ={u| plu—>v)=>0}.

EX SUEEFEC). BE—ITHEHNQ=(R.]),
WERAY R w BB Vel influencer , W] w J& — i
WA AL EEFIE C= U influencer (v).

veVg

N TR RO SRR A AT BT
G WA S influencer (0) Fl in fluencee(v) , §R
JETE R R A C. O 1w o T 5 ok i A A
C FRATTA &L rb o 0 28 1 & AT 00 2 A A 5
AL —BR DU SURE, I H A 320U SR 35 A i) X
RAGHTRES Ve, REXN TEHAD A € Vi,
MO B A ST A s QR R p (u0) =0, T
TR w A SR C o, JE Ak 2 7Y A w 1Y
B HKT  Jd b g 2 A5 AT LTS g e i
4 C.

Bl 6. &3 JE & 2 Ay s — AR S L %
DY SR L 5 B 45 8 ALVB.C.D.BC.BD.CA.DA.DB
A1 DD. &% 0=0. 05, 4888 52 L 7, 0] LATHE A5 4 2
W) influencer(2) ={0,3,4,7,8,9},influencee(2) =
{1}, X FA) Q.2 1) DX 35 1 1 5 J& e ik A 1 1y
AL T 0,3,7 BN A 2 1Y influencer, BB AT
A X R 1520 KT 0. 05, I LAE AT 2 i 328 Fef
F A 1,6,15 XEW XK R %A =W, UL
TN RGEER 715 8 28 L rik ik f e C
{0,2,3,4,5,7,8,9,10,11,12,13,14}.

A/ \
B(, BD CA D
5.2 k5

Sk MS-Greedy TR B ir A 54 S A4t
w5 1) S s e B TR o(SU (), Vi R

ek R FRATHE A b A DA TR e Y
A BRE AT B A 2 R A T AL

WEPEES 1 A Fh 7 A ﬁ1l‘]%?ﬁi+ﬁtﬂ%/l\
BT 795 5 w € Ve B IH o ({u) . Vi) R G 1
PERZ WA (B B R W19 B R ER 1 AN Fh 715 £ el
it S Jyas B WA o(S) =0, W5 55w fEFP 4R
S R By PRU AR At w BRI 0 ({ub Vi) B T
i P 75 f, ATH A e Fp &2 C iy oy
R LVENTR BRI g5 10 o ({ut s Vi) S S B - 5T
— AR HE DU HEHE T80 35 A2 5 1 15 A
AR BEHE THUAT 551 0o B DI E I B AR S
LS AR R (o) AR TR R AR HE

TERFESS 2 D R0 7719 s 8 SEIBORAR M A o Tt
TR BB T AL w R w A S B 3[R 52 e , B
influencee(u) (influencee(S) = , W) T AT 235 &
w,P({u,v},w)—P({ bow)=P{u,w), NIT

w TEFNEE S N Ay PRI AR (PR F AL 2R w 1S
ﬁ/\ [FI 52 W0, B influencee (w) () influencee(S) # & ,
M EEEF i o(SU {ut, Vi) B TiHHE o(SU
wh s Vi AR AR O FAT A T A E.

L o({u} [ S, V) =0(SU{u} Vi) —0o(S, V)
ANTEGHTFAE S TR R v 1Y BRIC AR . IR S XY
Fw BYSZM AT w X A w0 (952 0 AR L ST )
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Bl

e 2017 4

L
&

P(SU{u},w)=P(S,w)+P{u},w)—P(S,w) *

Pllu},w),
75 )
P(SU{u}»w)<<P(S,w)+P{u},w)—P(S,w) -
P{{u}w) (6)

I BAE w BIE R Tree (o) W, % F w EEZ T
(',ﬁ P(S,()ﬁl’mu

PSU{u)»wy<1— [] Q—plesw)) (D
¢ € child (w)
L5 LT IR  FRATTAT AT S 0 Y A o A Y L

FAE P(SU{ub»w) SEA VB0 -5 6 (SU
{uy Vi) M bRl s 52 ma A e({u)t [ S Vi),
P(SU{u}w)=min{(6),(7)},
5(SU{ut Vo= > P(SU{u}w),

weVp

6({ut 1S, Vi) =6(SU{u}, Vi) —0(S, Vi) (8)
WHERELT ARBEFTFEE N S, = {s10500 0
si o WA
P(S, U lu} v w)<P(S;,w)+P{u},w)—
P(S;,w) « PHu},w) (9

P(S, Uflu)»w=<1— [[ d—plew)) (10)

¢ € child (w)

P(S U {u}»w)=min{(9),(10)},56(S,U{u} Vi)=
2 P (S U ub vw) T 38 AT7 LUFL R 2 =4l

1 A o RS S, F AR BRI 0 ) |
SisVi)s

c(lub S\ Vi) =06(S,U{u} Vi) —a(S,;,Vr) (1)
5.3 Bound-based & %

5.2 AN ML AR 7B AR AL T AR Y A,
TEM IR b, A3 T Bound-based 553, %58 %
BT A KA H RSS2 ML A B R AR M
H A] AR b 1) 52 v (B fe K B 757 . R MO
R DCA3 4T M w B BRI ES (2 W) AR I 2 A (B o ({u )
Vi) BB D BRI 1Al 3T B AE 6({u) [S:. V)
B RN BRI s W HERRE o({u) [ S, Vi),

I T A A 2 B v S A T e ) R ik
PET AR5 L IRBCY R AR S KA HE Y
HETIC R R0 AL w WUER o 5 S8 L[R5 e, B
in fluencee(u) (\influencee(S;) =& , W wu {31 Bk
fi (AL s w AT SR SEAE A AL S, T 1 BRIl 25 45 R 19 775
FOPTLL w R =R ik o 5 S, A 2R Y
SER s (1) a0 SR it w1 3 B S AT 2 B W 1Y 5
M {E o (Lot s Vi) s FATT AT 2 T QLD A 3 i Ho iy
BRI AR B A IR B AR HEH; (2)

R w B PR s B2 Al THE 6 ({u) | S Vi) s
A B 2O T H 3 PRl a8 i HEAR (. o ({u) |
Si s Vi) IR R AR RARHE 5 (3) AR I w0 1)
BRI R MERRE 0wt | S:3 Vi) I w g F —A~
-5 .
&% 2. DBound-based.
BWAGWV.E) BB M Q=(R.J): &
WL H P R AR XL 2 IEE
ftl . SRS
//OFFLINE-INDEXING
1. WA T S influencee(w) T in fluencer(u)
//ONLINE-SEARCH
THA I A XL R B ik Fh &R C
Houe CHsgm o (ut VO WIR LRI HE H
WIS S=
WAL influencee(S) = &
WHILE (6(S,Vz)<<J) DO
WR WS R M=
WHILE (H# &) DO
u=H.POP()
IF influencee(u) () in fluencee(S) = &
THEN S =SU {u}influencee(S)
=influencee(u) U in fluencee(S)
BREAK
ELSE IF u¢ M
THEN f&it 6({u} | S, Vi)
B, 6Clu) | S, V) yms] H
B Cu, DI M
IF uEM H u.flag——
THEN 355 o({u} | S, Vi)
W CusoCud | S, Ve I H
BT M o R NLITCR (e 2)
IFueM H u.flag==2
THEN S =SU {u}influencee(S)
=influencee(u) U influencee(S)
BREAK
14. RETURN S

35 2 45 T Bound-based 53 19 P A 5. 58
VAT RN T HSETHE V T 1 551 influencee
G M influencer B4 SRIGHATIEL AWM. 55 2 17
TR AR X R B E R E C. 25 3~14 17 F &
& B R AR HE H WS 3 MR 0 1) 1 50k 32 4R 36 B
P45 5 B3 0(S, Vi) =T ML CGB 6 17) , B ke
1k, S B2 e 1 H bR 4.

553 AT FH G D 1 A5 S MR B 4R kAR HE
H. 55 4 1701 R Y wrFh AR S s 4. 28 5 170l IR 1k

© (o) ~ (2] (o] = w Do

—
(=}

11.

12.

13.
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S BERZ MY MR B influencee (S) N H WK S
h s BB 6~ 13 AT Tk A AR Ry 1 AL 5 T
ot M hyas 6. kA0 I H 155 1
AR w KA w2 S YRR E S W5 A A R
PE. QR BA A S BB 10 A7) W w BN — A Fpr
WAL w AR S, I3 influencee(S). INH u
FS 5 M A7 FH OG5 SR S 26 MK 1) 7 7
FETTEE w BRI 2. IR w € MCES 11 47) 0]
114 301 B U0 2 AT A2 0 s 5 i) 5 22 X (LD Al 3 B
FoW CussUud [ S V) A BN RARHE H B (s 1)
I M.k ve M Hu.flag=1CH 12 47) 00 w
LNy 1k S N i DR iR R R
A OB HE TR B Cwnoud | S VO A F
H B3 M orp o R 50 Cus 20, TR we M H
w.flag=2C55 13 47 W w Y 32 b i 25 2 76 224 i il
S TR HERMM .« BT —DF 75508 o
ABN S T influencee(S) , 459 k%A,

Bl 7. FATUEREIF] 4 09 & # X5 R, {H &
TN 9. wAERBMEEME C #H{0,2,3,4,5,7,
8,9,10,11,12,13,14}, 34 13 35 5. RIEH C
Y S AR H. B e TS 1 ISR H

SO B KA1 500 9B 5 TR B SCas ) oA
KV LA 9 S 1 AF 795 5,9 IMAF S o, S
RS2 A 3. 75<C9, #EAT 4R 2 YA 2MHT H HhiZm
ORI Tl 2. 29, HF AR 7T 5 SH
AHOCPE o HL 52 w475 2 40 46 52 e o 7 DA T 5 e £
A 2.2765 R JG BT Hs by H e K95 a8
3. e S A AH G, HL LS e 45 2 W 46 5
flit 52w i b5 2. 2765, JF T H; WA H o
KW B R 7o mF 7 R AE R Al T E T
WERRAE N 2. 258, I 0B H s it H rp fie K1 s X
3 IR MER S e 2. 258, JF T Hs e H
SR AT 5 7 HLEFE i Sk e B 08, T DA 05 7 A AR
2 AT R ARG AT AR SR BN A A 14012
L0 B EAUGHRE T 13 AN A msg m st 48 2 1
551 A Fh Y s i MS-Greedy L Z R 17 4
WS R A REFRENEE 1 AR AR

6 Partition-Assembly-based & j%
BE 2 AP, B L R B A

M C. It Ho C i1y sl w 715 R i
o ({uh Vi) QR AT I DX R AAFH K, 5 Bofe gk Fh 4R

(OF | NPT AN A UL URA NN e ol NS A i N o
RO FATHR I —FP R 5 SR . REAE 5N & RO
THE e R R GG 2 . 55 2 B BG R C i
A Y SER AR R AR HE H v, S2Bs B Corp
WAL EVF 2 A AR 1 BTN HOE RN T
TR RE AR 2 AN T B R AT W) A6
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The prevalence of social networks has prompted both
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social network propagation problems. Its propagation means
is viral marketing that takes the advantage of the effect of
“word-of-mouth” among the relationships of individuals,
such as friends, families, and co-workers, to promote a
product. J-MIN-Seed problem has been extensively studied
in the field of social network propagation. The goal is to select
a seed set S that calls for influencing a certain amount of
users at the end of influence propagation process, while the
size of S is the smallest. Although the problem has been
extensively studied, existing works neglected the fact that
the location information can play an important role in J-MIN-
Seed problem. Many real-world applications such as location-
aware word-of-mouth marketing have location-aware require-
ment. For example, a social network system (e. g. , Twitter)
wants to provide new companies (e. g., restaurants) with
marketing services by locating their potential customers in
a spatial region ( Harbin, Heilongjiang) to promote their
businesses. Therefore we proposed the location-aware J-MIN-
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main issues in location-aware J-MIN-Seed problem. The first
is to obtain users’ location, and the second is to efficiently
and effectively calculate the influence spread of a given area,
and the last is to design efficient algorithms to meet the high
performance needs. To address the first issue, we assume
that the user location was the place the user most frequently
checked in. To address the second issue, we extend the existing
tree model and design an effective and efficient approximate
model. Based on the approximate model, we firstly propose a
naive greedy algorithm MS-Greedy. Although MS-Greedy
has theoretical guarantee, its computation is rather large,
and its efficiency is not high. In order to meet the needs of
online query, we then propose another two effective algorithms
Bound-based and Partition-Assembly-based. Experimental
results on real data show that our algorithms can solve the
location-aware J-MIN-Seed problem effectively.
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