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« A Friends, Romans, Countrymen, lend me your ears
1) XWEHToIEGE, SRR
* Friends / Romans / Countrymen / lend / me / your / ears
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* Friends / Romans / Countrymen / lend / #ae / yeuE / ears
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* Friends — Friend, Romans — Roman, ears — ear
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1122 IEEE TRANSACTIONS ON KNOWLEDGE AND DATA ENGINEERING, VOL.31, NO.6, JUNE2019

Exploiting the Dynamic Mutual Influence
for Predicting Social Event Participation

Tong Xu™, Member, IEEE, Hengshu Zhu™', Member, IEEE, Hao Zhong, Guannan Liu,
Hui Xiong, Senior Member, IEEE, and Enhong Chen, Senior Member, IEEE

Abstract—It is commonly seen that social events are organized through online social network services (SNSs), and thus there are
vested interests in studying event-oriented social gathering through SNSs. The focus of existing studies has been put on the analysis of
event profiles or individual participation records. While there is significant dynamic mutual influence among target users through their
social connections, the impact of dynamic mutual influence on the people’s social gathering remains unknown. To that end, in this
paper, we develop a discriminant framework, which allows to integrate the dynamic mutual dependence of potential event participants
into the discrimination process. Specifically, we formulate the group-oriented event participation problem as a two-stage variant
discriminant framework to capture the users’ profiles as well as their latent social connections. The validation on real-world data sets
show that our method can effectively predict the event participation with a significant margin compared with several state-of-the-art
baselines. This validates the hypothesis that dynamic mutual influence could play an important role in the decision-making process of
social event participation. Moreover, we propose the network pruning method to further improve the efficiency of our technical
framework. Finally, we provide a case study to illustrate the application of our framework for event plan design task.

Index Terms—Dynamic social influence, social event, social network, user behavior
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Antony

Brutus
Caesar
Calpurnia
Cleopatra
mercy

worser

Antony and
Cleopatra
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Julius
Caesar
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Tempest

0

- =2 O O O O

RIS ZR S| (Index)

Hamlet Othello Macbeth

e O — I — D= Y S

- =2 O O = O o

O = O O = O =



RExFEMERIEiELHl
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- IKFREEIXMNE, OVERAES
BL5 EMIEIAISL(4Brutus AND Caesar AND NOT Calpurniaf&{t, a7 mEizE

» BH=/MTREE, XCalpumiafY{TRIENRY, SERAAITSEIE

Antony and Juliu The Hamlet Othello Macbeth
Cleopatra Caes. Tempest
Antony 1 1 0 0 0 1
Brut 1 1 0 1 0 0
— Caesar 1 1 0 1 1 1
110100 AND 110111 AND 101111 = 100100 Calpurnia 0 1 o o o o
Cleopatra 1 0 0 0 0 0
mercy 1 0 1 1 1 1
worser 1 0 1 1 1 0
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e BIAR1: ZRBSREREIFH (Antony and Cleopatra), £=%, 5217
« Agrippa [Aside to DOMITIUS ENOBARBUS]: Why, Enobarbus, When

Antony found Julius Caesar dead, He cried almost to roaring; and he wept

When at Philippi he found Brutus slain.
- REIZA2: ISWERF (Hamlet), 8=%, $217

« Lord Polonius: I did enact Julius Caesar | was killed I' the Capitol;

1]

Brutus killed me.
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« AC3 (jAIBE, Dictionary) : jRIRMIES

« {BHEER (Posting List) : MfSIDAIZR, FUESEIIFERBLES A AR HIL
Vocabulary Postings List
term1 - Document17, Document 45123

termN - Document991, Document123001
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DocID Term
» 1EHEERSIVSEHEERS| 1 Europe Term DocID
2 _q; Europe Europe 112 |7
NN G0 o France 813
Xi#EZS| (key) Document Term 4 :_[:J England England ,1,_[:] 4
o= ZHEH WgE, YEPRRAE 5 _¢ Portugal Portugal 5
TR BRFENK BRR 6 Quebec Quebec ,1,_[:] 6
7[}9 Europe Spain 8
8[1-9 Spain S

Inverted Index
EHES|
Forward Index
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* Yes, we got no bananas.

Vocabulary Postings List

« Johnny Appleseed planted apple seeds. yes 2 31, 03
got > D1

* We like to eat, eat, eat apples and bananas. " 2 D
bananas > D1, D3
Johnny > D2
Appleseed -2 D2
planted 2> D2
apple > D2, D3
seeds -> D2
like -> D3
to > D3
eat -> D3
and - D3
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- B MERBRNE, RE<EIN, EID>XY, HEA
* Yes, we got no bananas.

HlNENE]

« Johnny Appleseed planted apple seeds.

* We like to eat, eat, eat apples and bananas. ]':'.fe :)) 33
to - D3
eat - D3

yes - D1 Johnny - D2 eat - D3
we - D1 Appleseed 2> D2 eat - D3
got - D1 planted - D2 apples -> D3
no - D1 apple - D2 and - D3

bananas - D1 seeds - D2 bananas = D3
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« BTH 235 |FRYRAITUHTHEE
yes - D1 we - D3 and - D3 Johnny - D2
we - D1 like > D3 apple > D2 like > D3
got S D1 to S D3 apple - D3 no - D1
no > D1 eat > D3 Appleseed - D2 planted - D2
Bananas - D1 eat > D3 5222222 j g; fseds j Bg
Johnny - D2 eat -2 D3 cat S5 D3 we > D1
Appleseed - D2 apples - D3 eat > D3 we >D3
planted > D2 and > D3 | cat 5 D3 yes DI
apple - D2 bananas - D3 got > D1

seeds -> D2 \
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and - D3 Johnny - D2 and > D3 no > D1
apple - D2 like - D3

apple > D3 o > D1 | apple > D2,D3 planted - D2
Appleseed = D2 planted > D2 Appleseed - D2 seeds - D2
bananas - D1 seeds - D2 bananas = D1, D3 to - D3
pananas 2 0 o 3D eat D3 we - D1,D3
ea we

eat > D3 we D3 got > D1 yes > D1

eat -> D3 yes -> D1 Johnny - D2

got > D1 Like - D3
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o LSTHERBIAEZRAGI, BRI NZZEE=1EBrutus AND Caesar
o ApERIRFEMMIIRANEHERBELL T :
« Brutus: 2, 4, 8, 16, 32, 64, 128

e Caesar: 1, 2, 3, 5, 8, 13, 21, 34

2—4—8—16~32—64 —{128| Brutus
11235813 21 {34 | Caesar
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24— 8—16—32—64 — 128 | Brutus
28 _
112135813 b 21 34 | Caesar
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INTERSECT(p1, p2)
answer «— ()
while p; # NIL and p, # NIL
do if doclD(p1) = doclD(p>)
then ADD(answer, doclD(p;))

p1 < next(py)

P — next(pz)
else if doc/D(p1) < doclD(p3)

then p; < next(p1)
else py «— next(p»)
return answer
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https://www.youtube.com/watch?v=XiBjWoXrtCc
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il A

- EMFEEIE LMERGEADDTOKEN(indexes, Zo, token)

1 Zy — MERGE(Zp, {token})
2 if|Zo|=n
3 then for i < 0 to o©
4 do if /; € indexes L EFE
5 then Z;, 1 — l\"IERGE(I,', Z,)
6 (Zi+1 is a temporary index on disk.)
7 indexes < indexes — {l;}
8 else [ — Z;  (Z; becomes the permanent index I;.)
9 indexes < indexes U {I;}

10 BREAK

11 Zo— 0

LOGARITHMICMERGE()

1 Zy— 0 (2 is the in-memory index.)

2 indexes « ()

3 while true

4 do LMERGEADDTOKEN(indexes, Zy, GETNEXTTOKEN())
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5190, Brutus AND NOT Caesar, q[{aJ2bI#?

- M, WTHERES (flan, 858ES) NR/RER, WITEE?
« {540, (Brutus OR Caesar) AND NOT (Antony OR Cleopatra)
© EORBEEELL NI BIN TR ?

ORI : WM AHEIHESR S 1 AYEER?
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* XIT{ERANDIEZHIE,

Brutus m——>[ 274 ] 8 16] 32] 64]128
Caesar m——>[ 1] 2] 3[ 5[8 [ 16] 21] 34
Calpurnia m——>13 [ 16
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Baimgrg tongxu@ustc.edu.cn
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o {540, 3ZZA “stanford university palo alto”
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« stanford university AND university palo AND palo alto
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AT, 1A T AT <be: 993427,
1:7,18,33,72, 86, 231;
1: 1, 2......; 2 2 ) b ° )
?1%, {iﬁ %E‘ | 2: 3, 149;
SOE2: ALEL ALE2 5 417,191,291, 430, 434;

...... > 5:363, 367, ...>
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<be: 993427,
1:7,18,33,72, 86, 231;

Which of docs 1,2,4.5
2: 3, 149; < could contain “to be
4. 17, 191, 291, 430, 434;

or not to be”?
5: 363, 367, ...>
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- to:

2:1,17, 74, 222, 551,
4:8, 16, 190, 429, 433,
7:13,23, 191; ...

- be:

1:17,19;

4:17, 191, 291, 430, 434;
5:14, 19, 101, ...
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“to be or not to be”
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 NFRAS: B ERS 22 E ARYfiletype:PDF
Vocabulary  Postings List

o WHRYBEM: fEEE "D.Manning” BIIHY yes (docs=1) > D1 (freq=1)

we (docs=2) > D1 (freq=1), D3 (freq=1)

eat (docs=1) > D3 (freq=3)
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Z2] 705,000 2455 (HAT 0.46 71)

" Moving Objects Databases - Fernuni Hagen

crystal.uta.edu » class_materials » Moving Object Databases EBook ~ &iF IR
The general idea of moving objects databases is that we would like to be able to repre- sent
moving entities in databases and ask queries about them. Moving ...

> ocation management and Moving Objects Databases - UIC CS
https://www.cs.uic.edu » presentation » mod-Presentation v EHEIHETR

Moving Objects Database Technology. Query/trigger examples: » During the past year, how
many times was bus#5 late by more than 10 minutes at station 20, ...
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« MM 2AZEEFEERS]?
- TEEEDTE (¥) , EEVER (NEFENBEREEEEmEE)
- B RERIBELAERE. BEINBATNE ZIEELIRE.
« XTFREMES, E4EIIRN:
o« [E4E1EREM/)N, STUUBEBRARTE, BAE
« NWTREHFCREFMS, E4EIRN:
« BVFTERNHETE, JLUESBARE
o RSB RHERRFT R BIRYE]




- FMERS| EEREE

5| EYE

- MIAEAEHERMNERATF, SEIERS|RIESE.
» LAReuters-RCVIIBRIEN, EUBAEE4AFER FHTEZEREL,

s -4 =]

N Y R 800,000
L RS SCRY IR 5650 H 200

M 3] I3 24 ¥ 400,000

BN KI5 6
(7 ARG NIRRT )

A KPS TR 4.5
(ARG AT S)

AR F )78 7.5
BIHEC A 2L 100, 000, 000



. REEAEESR: BRI

+ EIRTVSEI400KBIER T, ZFREMANG28FT, —HFE11.2MB
+ ERARREERK20FT, BINFRICRIESERMIEFEHER.

W XOESR fEREERD
FREIRE

K a 656,265
(K aachen 65
zulu 221

i SRR G




- ERFESERFERE

5| EqE

« AEREIMZEEKN20FT, BEEIRANZTEIRE
o« PERNXFERENEIHENLNFR
o« AR EFTHS E I8N F R
« B RFFREAERREEMZE
- BPEEOLE, (PASERI2NFHRIFEIREE (RABASCIHEZRD)
HRAIE, BMEMEXERILE, (AEEER KA AN FE

. E.g., Supercalifragilisticexpialidocious (ZFb8d, MELIE(EHI)

—a
i




- EgERIRGIR: SR MU ERE—FTH

5| EqE

« Dictionary-as-a-String, 18I [BJFHIEETE
o« IBMEF—MAIRYFEETRIET iR E HEnaIAIE R
« HAEET5E60%HAY1aEEZS(E]: (20-8)/20%100% = 60%

....systilesyzygeticsyzygialsyzygyszaibelyiteszczecinszomo. ...

CEAE  BHAERR E iR jl
gt - B R

400K x 8B = 3.2MB

29

“ | | $arFaER AN 3.2M
126 <:: —AMR%t: log,3.2M =
| | 22bits = 3bytes




* FIRiRJERIZE AKX

« BMAICFIRITEALNFT, TIARRCHI28

Bt mElFErET, SMNMams

EUR, TS AR SRS R A S

&ia, 1AIEEreIs=Fm

. PR EEAII400K*8=3.2M,

5| EqE

N\

M FTI
IIRESINFT
IRZ922bit~3BIRE A LARIC

8+4+4+3=19, 400KiAII—iL(NE7.6MB (FET1EIERTH11.2MB)



5| EqE

. Ei—f?“—ﬁézf IS ERE O HRZEINTE
A ﬂIJﬁJ(_ figE— s, REMEIREEE

* Eﬁggﬁﬂ‘l/\ FRTMEIKE.

- fa, I\§EJEI’J1§J¥7JK 4

... Tsystile9syzygeticsyzygialbsyzygy| | szaibelyite8szczecin9szomo. . ..

THEEE | EHIRE | Amest
Ll

. | | LR i R T4FH
44 - pEeE | <<F mwanke

126 | | L S




- H—PETE: BREFE (Blocking)

- ERFEEIIHE D EFEIRKE, JUTEESHNSTTX
- flan, ZRAGK/Nk=487

-« FRRRREMER, SMesTegEsFT, HFL2FD

- KRR FMEE, RFEEREES+4*1=T7F
e, JRICHEFESEIR LUH—EPE(EE]7.1IMB

C TG KEARS, TR —IRIE, AHATSEEARK?




- FRREFEER R ERIIA)RE

« KREFABEANER, TNEZDE
- (RiRiFHEPEMIIKEIIRIHER
R (EFRLEFEELL)
« MSEFLLEOREN :
o (1+2*2+4*3+4)/8=2.625/X




- FRREFEER R ERIIA)RE

5| EqE

- RAEREERE, —HERREERINET
- RAXKASMEKLI

o SRR /NK=4, FIYLLBRORED: (1+2*2+2*3+2*4+5)/8 = 35
- B, BEEKLET, SMERESEZ, BEER




- Z—HuE: BliggRES (Front Coding)

5| EqE

- 1ZAEA AR RNESLREIIC B, FEEE ATV
- ([FHRSHFERIERTBISER, WTERIO
+ SWFRCVUBKIETS, BRRmIEAILUS R EATTA97. IMBEZES5.9MB

8automata8automate9automatic10automation

—8a utnmat*r ce2¢ic3¢ion

%4 automat fautomathiy]
BN S

RAN— R B 745 88 IR 48 7 ¥



- BIHERFERIREFRTE

5| EqE

 BHERATENZ AT K T HEAS

- RETINFERETNAERZREFES—MEEER, JTHESHEID
» MR (ERAFHEECRFRTIEID, 8 NEHIDFEEI2bit
« SFRCVLERIEMS, S00KIMRELREZE/VEEI0g,800000~20 bits
- W AV 20bit s RF|REBANAEID?

Brutus n——>[2 14 | 816 32] 64/128

Caesar n——>[1] 2] 3[ 5[8 [16] 21] 34
Calpurnia m———>[13 116




5| EqE

- RARP-EIFESMENEAN, HeeAEoabRERINFIN,

- Zipf B HE5E | SN ASEIRS 1/i BIELY
« B—MFRAAT: EFE—MEm , ESE (Frequency) BIHERR (Rank)
FBRERFRFAAEE— N ER

+ Ci*i=K, CRANESENR (HEE i)  KAR—EH

. |

Tips: Zipf TEER Zipf £ 1949 FH— AKX T AXEVAIRIMEARENBFELRLR, EPRSAETRIFIFEEASSE
=7, WRASFHMABURSFIERIEHR, BEARRTFRS, MEIRRTSNATUR, AJLUSR—SRREHL. X
NERBEEKNERTAREERES.



5| EYE

. ZipfER ZFETSIIRURT.

18000000

NBA Facebook 'Likes'
16000000 -
14000000
12000000
10000000
8000000
WS Facebook 'Likes'
6000000 -
- ‘ wZipfs Law
4000000 )
2000000 - ;
o 4 I'.Illllluu- ..............
2R 58858 L g8 H EEN B8 L8 HBESS S
CEEE Rt IR E NI N N LD
S OMEBE=TZZ  SfEmgL  EFREYNEER
= E .g
=



- BIHEREFENARMERF K

5| EqE

- AIABERERER, RE X TEHERFENARTEK
» hydrochlorofluorocarbonsiXfa) I a] gk B _EF A NS4 HIL—IR
* XF310g,800000~20 bits>KICRIX—EHEICR, AILUBEEXK
+ ThelXMHAI (NRRKBIENEREMER) AIREESANEE< T
o FUXFMER, KF20bitsIERARE T
- 1bitHIRTAT (eg., 01 —ERXEEERE) RIANEE




- HIEME: RAEIEENMEID

« —EARREE: BIEREEY AT DAY E
. {50, ATComputerfEEIHERTANE RN 33,47,154,159,202...
+ WNERKRAEIEFAE, 1Z3RAIB09: 33,14,107,543...

- HRER: {AZHEIEFHEZEER T/ \T20bits

encoding postings list

THE doclDs 283042 283043 283044 283045

gaps 1 1 1
COMPUTER doclDs 283047 283154 283159 283202
— 8PS 107 S 43
ARACHNOCENTRIC doclDs 252000 500100

gaps 252000 248100



- Bit—2: TEKERID

5| EqE

&l

o FANNEK: XMF—NEREG, BRRPHNMEREFIEERTE
- KRR FEMNAESNF RIS NEERS
s XFE—NIERKERD, XA ERREEREINIX—R
» AJERERBIVENZREUIT
- FoFEG, FoECLbitF/IRESR
- WNERG<128, MIRRE—(FELLNIAL + TA T HFIIRISHET

« WNSRG>=128, NUSCXHEMTRITAIRES, ARREMERE RS LHT
i3, Re—1FT (8bit) RYFELRAINL, HAttFToiESR{/90.

A\l




- FIHERTFE: TERERLD

B KERASHISLA

- f5lan, SRYZHHI/9101,
AN_EFELE{7 /910000101

o 21457TRY"HFIN
1101/0001100/0110001,

AR 31 F15.,

« TBEEFAFHEE, I%
FOEENEF ERYE
e LA EE S A,

B N I

e 5 214577
VB %fi% 00000110 10000101 00001101
10111000 00001100

10110001

{BIHFR 5| LA —2E 8 715 B A7 i

000001101011100010000101000011010000110010110001

% — AN RIS (5) , VBLRAL
MR T — %A T4




7k A
- IR ERS KRR
- {BHFERS|

- BHEREE. BHHSR. IISES
- R, BHERNT R

- R5|EE
- R5|E4E

tongxu@ustc.edu.cn
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