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ABSTRACT

Two remarkable problems of recent online social network are information overflow and information overload. Since the mid-1990s,
many researches to overcome these issues have been conducted with information recommender systems and context awareness based
personalization techniques, the importance of trust or relationship between users to discover influential information has been increasing as
recent online social networks become huge. But almost researches have not regarded trust or relationship in real world while reflecting
them in online world. In this paper, we present a novel method how to discover influential and spreadable information that is highly
personalized to a user. This valuable information is extracted from an information set that consists of lots of information user missed in

the past, and we assumes important information is likely to exist in this set.
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Table 1. Description and Mathematical Definition of each Variable of TIR

Variables Description Definition
T[RM Degree of social afflr}lty with person j in real See Equation (5)
k world(call, sms, email).
How closely communicate with person j in case . oy
COINT . that each communication type is a Call, SMS, COINT; = ATL ;X Fy X D, X COEiFFMRTI”
Y E-mail. And it's an abbreviation of
Communication Intensity. 0= COINT; =1
|the recent time; j—the first time, |
ATL. =
. . Y RT[i y
A time @ffgrencg between the. recent o 0< AT]U ~1
AT communication time and the first communication ) o .
ij time with a person j. It's an abbreviation of RTI; is an abbreviation of Reference Time Interval on node j.
Active Time Interval. It means time difference between current time and the first time
of communication with j
RTIL; = |the firsttime,; — the currenttime,
P How many a user communicate with a person 7, £, i Z Comm; j
Y it is a total sum of all communication behaviors. Comm,; means an event of Call or SMS or Email with j
How long a user have spoken upon the telephone, = Eca”ij *
D, j it is a total sum of talking time with a person j. k
It can be only applied to a type of ‘Call’. k denotes k-th call among all calls with j
F 2
» o " E CUT— COTy,
Standard deviation of communication with person fr
o 7, it depends on communication time. z:] E‘j (CUT cor; ij(k)
&) Equation on the right side is same as the Oij= a
definition of standard deviation. K
CUT : Current Time
COT : Communication Time
|C’ UT— RET, j|
It plays a role to know recency of communication MR T[ﬁ = T» 0 < MRT 1,7 <1
MRTI; with a person j, that is, how recent they interact C Y
with themselves. UT : Current Time )
RET;; : Recent communication Time with j
ffici ] MRTI, it sh INT
COEFF Coe. icient rel atfad to MR L it S| ows’ pO COEFF=e¢
varies exponentially according to MRTL
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Table 2. Description and Mathematical Definition of Each Variable of TIR

Variables

Description

Definition

TIO.

ij

Degree of node ¢'s Activeness in spreading node
7's information.

see equation (8)

Passivity;;

Degree of node ¢'s Passivity in spreading node
7's information. It depends on relationship with a
spreader and it is an abbreviation of Passivity.

see equation (8)

Rejection rate. It indicates how many pieces of

E [nf()sprcad,/

Pij information were rejected by node ¢ among all ;= 1—7 = 1— (”)E# , 0=y, 7 <1
pieces of information node j delivered to node 7. e nf 0ij
i,j)EE
Weight value of edge e = (3, j), which depends
. - 05
w,, on variables of COINT, ATI, F, MRTI, o. It w,. = COINT,, = ATL, X F,.x J 0<w,
g reflects how long, how frequently, how recently \J J J Y copFRMETL \J
communicate with node 7.
Acceptance Rate. It indicates how many pieces of
Tij information were accepted by node 7 among all T;=1l=¢;, 0=7,;<1
pieces of information node j delivered to node %.
Info, In foij means information received from node j. No mathematical definition.
Inf Ospread;; In fospr qq. Means information spread by node 4. Just regard them as information itself.
MRTI, All edges directly connected to node i. V(i j, k) EE
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Table 3. Summary of Results on SR Evaluation

Result 1 Result 2
P TidalTrust | IP+TidalTrust TIR TIO rireTio | N O(’;fue)fed (rejf(f i‘j o)
13.13% 13.74% 15.43% 14.06% 1598% 16.25% 11.83% 35.79%
312%P 1(vs IP), 251%P I (vs TidalTrust), 0.82%P {(vs IP+TidalTrust) 23.96%
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Fig. 7. Performance Comparison between Individual and Combined Techniques
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