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motivation

¥ Increase participation in online forums
Users expect a wide audience
Forum owners care about the traffic

v, Users influence each other
Users tend to post after others

¥, Goal
Maximize participants based on social influence




Influence Network in forums

#® Given an Influence network ¢ = (U, E,w) ,
directed, asymmetric and weighted

social ties, u=>v
the corresponding influence values, W, ,,

® Add a thread user 7 to incorporate the
influence from the original thread

=2>v: influence from the thread content

One t for a set of threads on a specific topic, e.g.,
one category




User Model Based on Influence

v, User posting model
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Problem Description

Allocate B threads to each user, e.g., in his sidebar

b

Usersvisit their suggested threads with a higher probability

b

Userspost in these threads with a higher probability

b

Their posts further influence more users to post

b

Increase the overall number of participants

How to allocate? To maximize the total #participants through

influence propagation.




Problem Formulation
v, Participation Maximization
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social welfare (participants)




Comparison With Related Problems

Focus on users who are likelyto  Consider FUTUREusers who will
post NOW be influenced to post

Influence Maximization ... L
: : Participation Maximization
(viral marketing)

Maximize participants in ONE Maximize TOTALparticipants in
specific threads ALLthreads




Thread Allocation Algorithms

® Random allocation - simple and fast
When all the consumers have the same utility function,

: 1 : :
achieve (1 - g) — approximation

Works for new threads
Not for threads with participants already, different utility functions

® Approximation algorithm (RPA)
1 . .
(1 — E) — approximation, Dobzinski and Schapira 2006

Assume the computation of utility function is done by an
oracle

Require > (mn)’ iterations, infeasible for a real forum




Thread Allocation Algorithms

% Our heuristic algorithm:

Thread Allocation based on Influence (TABI)
Symbols

EP; - Existing Participants in T;

I, - the set of v’s in-neighbors

0, - the set of v’s out-neighbors

&) - the original visit probability in kth time slot (discretize continuous time)
& - the boosted probability that v visits threads in v’s SideBar

® v is influenced/activated in a suggested thread j

6" (1 o l_[uEEPjﬁIv(l - wu,v))
® v influences others in (k+17)th time slot

6k+1 Zx € 0,\EP; Wy,x HuEEPjﬂIx(l o Wu,x)




Thread Allocation Algorithms

¥s » the additional inf Ainfvj that brought by displaying
thread T; to user v’s sidebar
(omitted visit pr which is same for all users)

Ainfv'= (1 — 1_[ (1 - Wu,v)) (1 + Z Wy x 1_[ (1 _ Wu,x))
X € Oy\EP; UEEP NIy

UEEP N,

\ } \ )
| |

v is activated vitself v O s -neighlbors who are activated

Algorithm 2 TABI

I: foreachv € U do
2:  foreachj e T do

p 3 m m Calculate Alnfs as Equation 2 -

14 Rank threads by Alnf7, in descending order |
15:  Select top B threads to display in v’s sidebar ‘|




Thread Allocation Algorithms

¥, Personalized recommendation

Topic sensitive early adoption based information flow --- TEABIF

Song X., Tseng, B. L., et al. Personalized recommendation driven
by information flow. In  SIGIRO06.

¥, Target at different goals:
Individual recommendation vs. overall participation
¥, Outcomes are comparable: #participants




Simulation based on User model

® Parameter Extraction (TripAdvisor)
@ Implicit Influence Network
Gy = (Up, Ez,w)

Keep edge u->v iff v follows u to post in at least N threads
(N=2)

EM-algorithm to learn edge weight w,, ,, (Gruhl and Guha 2004)
@ Visit Probabilities

Note Random, TEABIF and TABI don’t rely on visit probabilities

d,, drawn from empirical distribution
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