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Background :

Background and Motivation

Social network :  a role in the diffusion of the information(Fig.1).

Application : recommend system(Fig.2), viral transmission,…

Fig.1 Fig.2
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Message pass : 

From a node to another via edges (mostly)

Through the influence of external sources.

Background and Motivation

External influence

Background :
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Motivation

Background and Motivation

Study the process of information diffusion

From a node to another via edges (mostly)

Through the influence of external sources.
Model (target)
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Motivation

Background and Motivation

Advertisement
(External exposures)

Recommend
(Internal

Exposures)

Buy balabala
(infection)

How to 
infect  ? How to 

infect  ?

friends
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Detail : 

Background and Motivation

Your friends buy 
same kind of pads.

Advertising

Intensity of 
advertising

Your ability of resisting temptation

Key points:
External Influence and Infected Neighbors both develop 

exposures.
A node is infected with different probability according to 

the number of exposures.
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Proposed Model(Exposures)

Model

Internal Exposures (introduce a function):

Hazard function : describe a distribution of the length of time it 
takes for an event to occur.

N(t): the number of people with infection at t.  

M(t): the number of people with no infected at t.

i
j

( )
( )

( )

N t
h t

M t
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Proposed Model(Exposures)

Model

: internal hazard function

:function of the frequency with which nodes check-

up on each other.

t : the amount of time that has passed since node i was 

infected.

i
j
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Proposed Model(Exposures)

Model

Excepted number of internal exposures:

Node i has received by t :

where    is the infection time of node j
i
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Proposed Model(Exposures)

Model
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Proposed Model(Exposures)

Model

External exposures:

: the source various in intensity over time

called event profile.

The probability :

( receive n external exposures within           )T t
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Proposed Model(Exposures)

Model

The probability :

( receive n external exposures within           )

where (average)

Exposures = internal exposures + external exposures

T t
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Proposed Model(Exposures)

Model
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Proposed Model(infection)

Model

Exposure curve:

Some properties：

No exposure , no infection.

Only one max infection rate.

Two factors: 

• Measure of how infectious a contagion.

• Measure of the contagion’s enduring relevancy.

How to define the exposure curve ?
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Proposed Model(infection)

Model

Exposure curve:

• Measure of how infectious a contagion-----

• Measure of the contagion’s enduring relevancy-----
1

2
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Construct the probability functions : 

Idea : The probability of how long time between node  i
influenced(    ) and have infected (t).

Proposed Model(from exposures to infections)

Model

i

( )

exp( ; )iP n t
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Finish model, any questions?
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Infer parameters

Model

Given : 

Network

The infection times for each node

Infer parameters :

Event profile 

Parameters of         :      ,     .

Idea :

when the exposures curve is known.

infer the event profile 

when the event profile is known

infer the exposures curve  

( )x
1 2

( )x
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Assume : given 

: the number of nodes with uninfected at t.

Model

Infer parameters (           )

…

Get from 
data
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Assume : given

Idea : fix    , solve for a     according to maximizes log-likelihood. 

Model

Infer parameters (        -- ,     )( )x 1 2

2 1
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Infer parameters

Infer        through max 
log-likelihood

( )x

Infer              through 
and  ( )x
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Synthetic data (             )

Experiments

int ( )t t 

Given (a), infer (b)-(e)
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Synthetic data (             )int

1
( )t

t
 

Given (f), infer (g)-(j)
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Real data (Twitter)

Experiments
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Real data (Twitter)

Experiments
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Real data

Experiments
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Infer the shape of influence functions.

Capture the external influence.

More accurate description of the real network diffusion 

process
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