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Figure 1: 3-layer Pseudo Global Social Media Network
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Table 1: Relations in the constructed heterogeneous graph
Edge | Description
Edges within Twitter/Weibo Layer

U X; —t> U X; User-to-User relation (reply/mention/comment)

Ux; Y HTXj User use HashTag (user message has HashTag)

HTx, S H Txg» HashTag-HashTag (HashTag co-occur in a message)
Edges between Twitter/Weibo and Wikipedia Layer

Ux = A User’s message content relevant to a Wikipedia article

HTx 5 A HashTag’s message content relevant to a Wikipedia arti-
cle

Ux E) Pc User’s message content relevant to a path Pc on the

Wikipedia category tree (part of the Wikipedia layer)

HTx S Pc HashTag’s message content relevant to a path P on the
Wikipedia category tree (part of the Wikipedia layer)

Edges within Wikipedia Layer

A; 5oa j Wikipedia article incoming/outgoing link
Abc Wikipedia article belongs to Wikipedia category
C; Le] ' Wikipedia category has Wikipedia category

For Ux and HT'x, X could be either W eibo or Twitter.
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Algorithm 1: G generation algorithm

set root vertex R = ’Main topic classifications’

vV ={R}

Q = {R} //temporary vertex queue

Viemp = 0 /ftemporary vertex set

Eiemp = O //temporary edge set

while nor empty Q do

for each C; € Q do
Children(C;) = {C;[(C; ¢ V) A (C; € Parents(C;)}
Etemp = Eremp U {(Ci 2 C;)|C; € Children(C;)}

10 Viemp = Viemp U Children(C;)

11 end

12 V=VUViemp; E=EUFEtemp; Q@ = Viemp

13 Viemp = 0; Eremp = 0

14 end

15 return Go =< V, E >

LT S I U7 I N

W% 22 Z B R K

N TRWIEES Twitter 2RI A S4ERGRZBRAE—E, A X THA
(User) Hif@ibr2s (Hashtag) H4E3E R IR 275 50 (Article) Z [EFHCHERITHE 7
% (ESA) :

ZLZ?(AZH fTBQ(A'ipj ) TUX)

A PC(A
L:|1 .|Ic:1( vl freq(Aipk ) TUX)

P(Ai|Ux) =

R T A SIS 25 R RERR, A SCE R T P FIE SRR S 5 4R | R R R AR
(Path) FHICHEITFH 72 (ESPA)

FE ESPA J5EH, H A LT P B AR S 4ERE R 20 2K R (Category) Z [AJAH
RAYERTH I

DD P(Ag|t)
Aj —)Ak l'_‘lAkECi

2ajec; X P(Aj[t) + (1 —A)- )

1

w(C;it) = o
J %

ZJE XA RN R AT IR Ak



w(Cilt)
ch Eseedsw(oj ‘t)

SERIA—1b)E, LA LR (Botton up) 3K H 7> 2B ARSI s AR S -
P(Cechita,|t)

h
i B Coni " '
i—Clehild, |C; = Cenitay,, Vj|

P(Cilt) = &

)5, LLETE TR (Top down) KRHAEZREEITZHAP GHEERE) 1
ZC’iEpathkP(cz"t)

Plpath|t) = |C; € pathy,|

e e il RS

2e3d ESPA JrikiFELIE, JBEAS FTORIE RS R 8 AR O Ao i A T2k 0 SRR AR
RN R RS . ASCEUOE X T WA RS & 2 R BRI AE -

> max (RW(P; ~ P}))

1<j<n

RW({Pcy } ~ {Pcy }) = m
RW (P; ~ P}) = RW(Pi(1y) ~ P1y))

RW (Pye)) ~ Pjyy)) = a- RW(Ciy ~ Pjyy) +
(1-a)- P(Oi(t+_1)|0i(t)) ‘ RW(Pi(Hi)) ~ P;‘(t-l—l)))
WMIES Twitter [ FI3E X HEH
J9T EING TRAE, AR 557 R Twitter Ei),

SCIRTFAGHT, A CSE1EH Google AP FITAT (T AR 2 BB A9 S0, 2 R B 1 ) 1)
T FREE S Twitter bRZEFEATIULHD, I IEFBLEA Twitter R 15, XA H LT
TRAEHEZZZA T ] 7 B R A R B “ Bl



SRR

BAm SRR A AR FH B 9256 B 2 A Twitter [ 2012.9.17 & 2012.9.23 iX — J& i}
EIfEHE, DLR4ERE A AL 2014 = A EdE, s S 3296945 S5 HETE B AT
20128826 4% Twitter 4 ..

SIS R T U0 R [ PGSMN 4%

Table 3: Statistics on the 3-layer heterogeneous graph

Graph 1: Weibo Layer (generated from 3,296,945 messages)
Node/Edge Number
Uw eibo 85.572
HTweibe 2,931
U eibo s Uw eibo 206,438
U'w eibe = HTWw eibo 41,896
HTw eive — HTw cibo 3.456

Graph 2: Wikipedia Layer
Mode/Edge MNumber
A 397,689
C 871,978
At oa 6,044,535
AL 1,044,002
ch o 1,229,833

Graph 3: Twitter Layer (generated from 20,128,826 messages)

Node/Edge Mumber
Ej‘rmit:er T97.869
HTrwitter 6,995
Urwitter —* Uwitter 1,396,296
UTwirter — HTTwitrer 384,474
‘I—ITTwitler _r::" lrfTTwil:ler 172,089
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Table 4: Experiment Result

Metrics MT A A-C A+A-C ESPM ALL
MRR 0.0146 0.1816 0.4780 0.4653 0.3428 0.4887*
Ps5 0.0187 0.0777 0.1222 0.1138 0.1668 0.1549
PIO 0.0174 0.0722 0.0785 0.0769 0.1164 0.1150
PIs 0.0160 0.0648 0.0707 0.0665 0.0962 0.0982
P20 0.0155 0.0595 0.0682 0.0675 0.0841 0.0897*
MAPIO 0.0031 0.0054 0.0117 0.0110 0.0125 0.0144*
MAP30 0.0038 0.0079 0.0146 0.0138 0.0152 0.0178*
MAPS0 0.0040 0.0095 0.0168 0.0160 0.0167 0.0198*
MAPI0O 0.0043 0.0127 0.0197 0.0194 0.0197 0.0231*
MAP 0.0056 0.0255 0.0308 0.0333 0.0299 0.0370*
NDCG10 0.0123 0.0419 0.0781 0.0748 0.0780 0.0961*
NDCG30 0.0137 0.0428 0.0662 0.0646 0.0605 0.0763*
NDCG50 0.0151 0.0497 0.0732 0.0734 0.0645 0.0820*
NDCG100 0.0191 0.0684 0.0866 0.0904 0.0810 0.0985*
NDCG 0.0518 0.1664 0.1657 0.1923 0.1557 0.2017*
* Significant p <0.01
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Figure 4: NDCG Comparison for Ranking Features
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