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Multi-stage Influence Maximization
in Social Networks



How should we construct the batches?






THE BATCHGREEDY ALGORITHM

Conditional marginal benefit of an item s:

Ar(s| Ays) = iyv S(yisyuaun) — f(y.aus) \zzﬂ -

Expectation over Conditioning on
all realizations previous

within the batch observations




THE BATCHGREEDY ALGORITHM

BatchGreedy will greedily select the i-th element in the j-th batch

Si; =argmaxAs(s|{s14,.--,5i-1},¥YB)
seV

the j:, batch A



BATCHGREEDY VS. OPTIMAL BATCH
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Cost of BatchGreedy Cost of optimal batch policy



BATCHGREEDY VS. OPTIMAL BATCH
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Cost of BatchGreedy Cost of optimal batch policy



How many extra items will we select!?



BATCHGREEDY VS. SEQUENTIAL

Cost of BatchGreedy Cost of optimal sequential policy
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BATCHGREEDY VS. SEQUENTIAL
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Cost of BatchGreedy Cost of optimal sequential policy






EXPERIMENTAL RESULTS

12}

101

08

% Mistakes

<™ amazon 4

mechanical turk

—

10 20 30 40
Number of labels requested

50



-
N

'y
o

0
® X 8r .
® & random
[ w + = 6r /
® ° 3
<™ amazon 4r
mechanical “-'Llé
O 2 I
0

10 20 30 40 50
Number of labels requested



<™ amazon

mechanical turk

—

% Mistakes

-
N

[y
o

Y

sequential

10 20 30 40
Number of labels requested



121

101

% Mistakes

<™ amazon 4r

mechanical turk

2_

—

] KLR-BMAL

Y

random

sequential

10

20 30 40
Number of labels requested

50



<™ amazon

mechanical turk

—

% Mistakes

[y
o

12

Y

sequential
10-batch greedy

] KLR-BMAL

random

10 20 30 40
Number of labels requested

50



12

[y
o

KLR-BMAL |
random
Y

o

% Mistakes

mechanical turk

sequential
o . 10-batch greedy

10 20 30 40 50
Number of labels requested




12

[y
o

\ KLR-BMAL |
random

Y _

% Mistakes

mechanical turk

sequential

S — —

10-batch greedy
0 10 20 30 40 50
Number of labels requested

— N N
(&) o &)
! ! !

% item not covered

—
o
|

(9]
I

OO

200 400 600 800
Number of items selected



12

[y
o

\ KLR-BMAL |
random

Y _

% Mistakes

mechanical turk

sequential

A— —

10-batch greedy
0 10 20 30 40 50
Number of labels requested

N
(6)
|

N
o
Z
o
T
Q
Q
Q
o
=
<
@

% item not covered
o

107 . :
5_ \\~~~‘ -
0 1 1 -‘-‘ql -----

0 200 400 60 800

Number of items selected



12

[y
o

\ KLR-BMAL |
random

Y _

% Mistakes

mechanical turk

sequential

A— —

10-batch greedy
0 10 20 30 40 50
Number of labels requested

% item not covered

-
N e o

0 200 400 60 800
Number of items selected




12

[y
o

\ KLR-BMAL |
random

Y _

% Mistakes

mechanical turk

sequential

A— —

10-batch greedy
0 10 20 30 40 50
Number of labels requested

15+

% item not covered

- ~

0 200 400 600 800
Number of items selected




12

[y
o

\ KLR-BMAL |
random

Y _

% Mistakes

mechanical turk

sequential

A— —

10-batch greedy
0 10 20 30 40 50
Number of labels requested

15+

% item not covered

- ~

0 200 400 600 800
Number of items selected




Code Available

www.inf.ethz.ch/~chenyux/icmll3/bmal-src.zip

Thanks for your attention

Come to see our poster!



