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We propose a method of detecting the period in which a
burst of information diffusion took place from an
observed diffusion sequence data over a social network.
We assume a generic information diffusion model in
which time delay associated with the diffusion follows
the exponential distribution and the burst is directly
reflected to the changes in the time delay parameter of
the distribution. The proposed method detects the
change points by maximizing the likelihood of generating
the observed diffusion sequence. Through experimental
evaluations with the real Twitter data, we show that the
proposed method can detect the change points efficiently
and accurately, as well as present two interesting
discoveries that the beginning of a detected burst period
tends to contain massive homogeneous tweets on a
specific topic even if the observed diffusion sequence
consists of heterogeneous tweets, and that assuming the
information diffusion path is a line shape tree can give a
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good approximation of the maximum likelihood
estimator.
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Table 1 Major topics appearing among the first 10 tweets of the burst periods of the top 3 diffusion sequences in terms
of logarithm of likelihood ratio in case of J= 2.
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Fig.4 Comparison of bursts detected by use of line
shape tree setting and star shape tree setting for the
2nd ranked information diffusion sequences in Table 1.
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6. HHYIC

AT, Y= xRy T —7 EOFRRIROERIE
WEREI DS FE R AT 70 & DORERIFIZHED E WO ED T, Bl
L 72 TG MAEBCR AN 0> B X — 2 SR IR R N A U 5 X
ERHETOMEE R Lz BRRIIE, FBE LR S
& DGR IERERE] 2 BLE T DI DX T A — % RF| %
BT — 22k L ClREE T2 2 & T, RO OSSN &
LA RERMT 2 FEERE L. 512, Twitter |
BEFIEIR LY 4 — b= ICIRREEEA L, MR
ERIEITHEAS L A —TEICHANTIHEFE IR, oA
BRIBICHE S T U TVRIC R CIEF TR X < RBIED
BALRERHTED Z L2 ERMITR L. £, RO
PR T — 2 OfENT 28 L C, E LRSI N E S D EEREIC
B42Y 4 —RhEEATHNEE LTS, B LES—X MY
M OB I IXR—NE DY 4 — FBETHICEEND
EENCH D Z &, B I OEBEOIFRILBGEEE 2SR T & EAR
KV —CERREE A TR 5 2 & TRE X EBLAZR
HT&EDZ LER L. ZORRIE, FancfEc OEET &
oY 4 — bRV ERIH L, OB EEET 52 &<,
N—A MNIZIERR S NGRS T O MM 2 IR FIEDNRHE
TEDLILEEEWRLTCEBY, TOAHAMEEZRTHLOTHD.
SHOBEE L TE, TR ESENR s LEEFEO N~
2 MRHFEE ORBRE TN D.

(5]

AWFFETHWET — X TR KRS BilER KK, NTT R
ko EWFFERT B —ERKICE 250 TH Y, T OFINLEL
\VTER R WS R D/ NHABLR O h 2457, F7=, REF3E
VR R ZE A B &35 FAFFE(B) (No0.23700181) DAl % 5%
F7e.

(3@

[1] Yang, J. and Counts, S.: “Predicting the speed, scale,
and range of information diffusion in twitter”, in
ICWSM 2010 (2010).

[2] Bakshy, E., Hofman, J. M., Mason, W. A., and Watts, D.
J.: “Everyone's an influencer: Quantifying influence on
twitter”, in WSDM'11, pp.65-74 (2011).

[3] Guille, A. and Hacid, H.: “A predictive model for the
temporal dynamics of information diffusion in online
social networks”, in WWW'12, pp.1145-1152 (2012).

[4] Katz, L.: “A new status index derived from sociometric
analysis”, Sociometry, Vol.18, pp.39-43 (1953).

[5] Bonacichi, P “Power and centrality: A family of
measures”, Amer. J. Sociol., Vol.92, pp.1170-1182 (1987).

[6] Wasserman, S. and Faust, K.: Social network analysis,
Cambridge Univ. Press, Cambridge, UK (1994).

[7] Kempe, D., Kleinberg, J., and Tardos, E.: “Maximizing
the spread of influence through a social network”, in
KDD2003, pp.137-146 (2003).

[8] Kimura, M., Saito, K., Nakano, R., and Motoda, H.:
“Extracting Influential Nodes on a Social Network for
Information Diffusion”, Data Min. Knowl. Disc., Vol.20,
pp.70-97 (2010).

[9] Goldenberg, J., Libai, B., and Muller, E.: “Talk of the
network: A complex systems look at the underlying
process of word-of-mouth”, Market. Lett., Vol.12,

pp.211-223 (2001).

[10] Watts, D. J.: “A simple model of global cascades on
random networks”, PNAS, Vol.99, pp.5766-5771 (2002).

[11] Watts, D. J. and Dodds, P. S.: “Influence, networks,
and public opinion formation”, J. Consum. Res., Vol.34,
pp.441-458 (2007).

[12] Saito, K., Kimura, M., Ohara, K., and Motoda, H.:
“Learning Continuous-Time Information Diffusion
Model for Social Behavioral Data Analysis”, in ACML
2009, pp.322-337 (2009).

[13] Saito, K., Kimura, M., Ohara, K., and Motoda, H.:
“Selecting information diffusion models over social
networks for behavioral analysis”, in ECML PKDD 2010,
pp.180-195 (2010).

[14] Sadikov, E., Medina, M., Leskovec, J., and Garcia-
Molina, H.: “Correcting for missing data in information
cascades”, WSDM2011, pp.55-64 (2011).

KR FAI= Kouzou OHARA

1995 4E KBRS K22 B Je i T 22 Ze BHE L iR E 7.
1996 4% H AR EI R B RERIFE B DC2. 1997 4R KR K278
ERFEFTB T, FBhE AR T, 2009 4 X0 FILIFEREK
FEHTLENERT 7 ) a U —FRMESER. T~ =7,
R, fER Ry U — 7 SHTOMFFRICHES. 1 (T.5).
IEEE, AAAIL, HWAEEZES, EFEHREBEES, ANLNEE
Fagai.

i 1B Kazumi SAITO

1985 FEEK - BT - ORI YR, RFEAARBEEE ()
AfE. 1991 L 0 1ERA X U KRR BMIER. 2007 4 &
D, BRI RS G Az, s, SR > b
U — 7 HOMRICHES. EE (L9, FRuEYs, &
THHEE Y, AAMRER S, BASHECEESESE.
A+ E8h Masahiro KIMURA

1987 4EBROK « PR « $2R7R. 1989 4E[FI R K FBeH S 72 R 4
FHIELREE T, RFE, ARERFEF ) At =23
a=r— 3 VRN AR T, BUE, EAKRFEHL
FEEERER R, Sy VU B, T2~ A
=2 T ORI OMFZE L BEICHEE. M (HE).
AAKSES, BAGHEEYS, BAMRRREES, B
WBEEREREA.

JtH & Hiroshi MOTODA

1965 4EHUN « T« B N7, 1967 fERI R REBR R T4
HEE LR T . F4, B SZBYERTIC ALL. Rtk A SmrsemT,
ST DIMEET, =RV X —AgeET, FEREFIRAT 2% T 1995
HEIRAE. 1996 4E KPR F0E R LIS ey 27
LRV, mRHEERAT A 0B, 2006 AREARRNL L,
BE BAEXEZEREENR T VT 47 4 X
(AFOSR/AOARD) ®}Z@RY. KK K4 ZHH . KKK
FREER AT IR, H v AT AoikEr, E#H,
2, I BT AR AR T, MRl aikEs,
HRER, T—4~A =, faFy NU—7 T O3
It T

BERT—AR—RELMIE Vol.11, No.2
20124 10 A



