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Claim: A ‘shooting spree’ is underway at a shopping mall
in Munich, Germany, a police spokesperson tells CNN.
[TRUE RUMOR BAG]

Support { Another attack in Germany, God bless the L
people hurt by these SAVAGES due to...
comment

But Obama just told me thing are not so bad.

support | We need to fight terrorism P
back, god bless the victims...

deny ' i ) ’
Not possible. Guns are illegal in Germany. ]’ il —'l

Claim: #Ferguson, MO is in protest after a cop kills an
unarmed black teen. [NON-RUMOR BAG]

},,

Malcolm x was a book that gave perspective
into the mind of a man in the # struggle and
how to overcome it ! # ladybizness

comment (* Only a master/slave mentality that says "you don't |~
run from me" can explain this death!

It has to be those damn Methodist.
They are always causing trouble.

.. this becoming to common ! ! ! let is see what
type of media coverage this gets. not cool ! !

comment

comment i@ o
_[ The 1st book i ever loved was malcolm x. # ladybizness }
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Claim: ac milan midfielder michael essien has been
diagnosed with ebola. get well soon Michael. [FALSE

RUMOR BAG]

—— comment

Glad to hear this is just a rumour. disgusting
whoever made this up. apologies to (@ and
for any offence caused.

= ————— comment
== ____"_“—ﬁ No he has not. | den

Claim: "store owner told (@ monday that there was a
theft, but said it was not michaelbrown; said it was

Even though his friend and witness to the
shooting has admitted to the cigarillo theft ?

deny

question

~_[ And the store owner and the pictures say it was
| not. why does someone who did not see it matter ?

| He seemed frightened

comment

Or maybe the police scared him into saying
it was michael brown in the first place ?

question

question
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ection Rumor Verification = Model Aggregation ?
Y [ A ha = GRU (wic}, hici-1. 6a)
h
- KT 8
Leaf nodes attention Br = exp(ha - )T ®)
(ecoe) Attention Skexp(ha-he )
e BiBBs B s
—> (00 0] =), PBe-pi, ©)
keU(I)
rggroup 9% 5 where U([{) represents the indicator set of the binary classifiers
with [] € [S, D, Q, C] as the target class, pf—' is the predicted stance
.— -I]]II- probability of the post from classifier k, therefore, p; ;» indicates the
probability that the post t; should be classified as stance [{. Thus,
the predicted probability distribution over all the stances can be
obtained, ie., p; = [pis. Pip. Pi.0. Picl-
Top-down TreeAttermon *' —. il ~
i / Iy =9" (P 4"):
—— k .k Lk Ak R T R
Lpin = ;Z{ ;yn *log gy + (1 —yy,) xlog(1-g,)  (11) U= \9n, 91, UF. YU |
i 1 if the target of classifier k is the same as y
N M " = (10)
0 others

Lagg = — Z Z YUmn *10g Gmn + (1 —ymp) *log(1 =g, ) (12)

n=1m=1
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Table 2: Statistics of the datasets for model testing.

Table 1: Statistics of rumor datasets for model training.

Statistics RumorEval2019-S SemEval8
Statistics Twitter15 Twitter16 PHEME # of claim 425 297

# of Non-rumor 100 (23.53%) —
# of claim 1,308 818 6,425 # of False-rumor 74 (17.41%) 62 (20.8%)
# of Non-rumor 374 (28.6%) 205(25.1%) 4,023 (62.6%) # of True-rumor 145 (34.12%) 137 (46.1%)
# of False-rumor 370 (28.3%) 207 (25.3%)  638(9.9%) # of Unverified-rumor 106 (24.94%) 98 (33.0%)
# of True-rumor 190 (14.5%) 205 (25.1%) 1,067 (16.6%)
# of Unverified-rumor | 374 (28.6%) 201 (24.5%) 697 (10.8%) fpaianipon o wonir s s

# posts of Deny 522 (7.77%) 334 (7.8%)
# tree nodes 68026 40867 383569 # posts of Question 531 (7.90%) 361 (8.5%)
# of Avg. posts/tree 52 50 6 # posts of Comment 4,345 (64.68%) 2,923 (68.6%)
# of Max. posts/tree 814 757 228 ———_ 6,718 4,263
# of Min. posts/tree 1 1 3 # Avg. posts/tree 16 14

# Max. posts/tree 249 228

# Min. posts/tree 2 3
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Table 3: Results on stance detection: our methods achieve p-value < 0.05 under t-test for Robustness consideration.

Dataset RumourEval2019-S SemEval8
Method | S D Q C | S D o) C
AUC MicF MacF | Fy F Fy F AUC MicF MacF | Fy Fq F F
Zero-Shot - 0.369 0.324 | 0.301 0.168 0342 0.486 - 0383 0344 | 0.278 0.162 0.480 0456
Pre-Rule - 0.605 0.478 | 0.657 0419 ——  — e 0.429 0.389 | 0.432 0.644 ——  —
C-GCN 0.633 0.629 0416 | 0.331 0.173 0429 0.730 0.610 0625 0411 | 0.327 0.161 0430 0.728
BrLSTM(W 0.71 0.66 042 0.460 0 0.391 0.758 0.676 0665 0401 0.493 0 0.381 0.730
BiGRU(V) 0.7 0.63 0.417 0.392 0.162 0.360 0.754 0660 0633 0416 | 0.460 0.168 0.328 0.708
MT-GRU(V) 0.714 0.636 0432 | 0.313 0.156 0506 0.748 0.669 0630 0413 | 0.498 0.116 0312 0.729
TD-IVﬂL(V) 0.712 0.65 0.432 0.438 0.156 0408 0.688 0.668 0626 0416 | 0473 0.127 0.463 0.602
BU-ML(V) 0.71 0.63 0431 | 0.485 0.166 0396 0.688 0.669 0.623 0415 | 0470 0.128 0460 0.602

TD-MIL(T15) | 0.706 0.668 0.427 | 0.339 0.173 0444 0.752 | 0.663 0.642 0418 | 0.330 0.174 0.420 0.750
TD-MIL(T16) | 0.713 0.665 0.436 | 0.350 0.182 0446 0.758 | 0.660 0.671 0421 | 0.334 0.173 0.422 0.754
TD-MIL(PHE) | 0.722 0.691 0434 | 0.344 0.179 0.467 0.767 || 0.669 0.651 0.426 | 0.335 0.175 0430 0.763

BU-MIL(T15) | 0.706 0.662 0.428 | 0.341 0.173 0436 0.756 | 0.661 0.638 0415 | 0.326 0.168 0.420 0.748
BU-MIL(T16) | 0.701 0.66 0.426 | 0.340 0.170 0438 0.749 || 0.659 0.637 0416 | 0.324 0.169 0419 0.753
BU-MIL(PHE) | 0.707 0.665 0432 | 0.344 0.174 0445 0.762 || 0.666 0.642 0.420 | 0.329 0.169 0.423 0.758
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Table 4: Results on Rumor Verification: our methods achieve p-value < 0.05 under t-test for Robustness consideration.

Dataset RumorEval2019-S SemEval8
Matksd | T F U N | i F U
AUC MicF MacF | F; Fy F AUC MicF MacF | Fy F F
GCAN 0.693 0.645 0.2535 | 0.249 0.31 0.113 0.339 0.688 0.645 0.255 | 0.241 0326 0.198
PPC 0.672 0.632 0.25 0.244 0.296 0.114 0.346 0.673 0.642 0.249 | 0.237 0.289 0.221
TD-RvNN 0.88 0.743 0.699 | 0.713 0.631 0.660 0.792 0.882 0.728 0.689 | 0.702 0.619 0.745
BU-RvNN 0.865 0.720 0.723 | 0.746 0.641 0.696 0.806 0.870 0.708 0.684 | 0.708 0.620 0.723
H-GCN 0.69 0534 0.418 | 0.712 0.180 0.371 0.409 0.675 0530 0413 | 0.355 0.16 0.724
MTL2 (V) 0.683 0.653 0.43 0.622 0.279 0352 (0.457 0.680 0.651 0.433 | 0.640 0.289 0.372
MT-GRU (V) 0.704 0.768 0.452 | 0462 0.298 0373 0.452 0.701 0.761 0428 | 0.639 0.254 0.391
TD-MIL (V} 0.685 0.678 0.45 0.667 0.329 0.376 0.428 0.680 0.621 0.436 | 0.650 0274 0384
BU-MIL (V} 0.682 0.679 0.448 | 0.668 0.326 0.373 0.428 0.680 0.645 0.427 0.631 0.292 0.360

TD-MIL (T15) | 0919 0.793 0.79 | 0.822 0.762 0716 0.818 || 0.913 0.771 0.730 | 0.679 0.689 0.823
TD-MIL (T16) | 0.914 0.792 0.764 | 0.796 0.740 0.719 0.812 || 0.899 0.785 0.725 | 0.668 0.682 0.825
TD-MIL (Phe) | 0.917 0.809 0.776 | 0.826 0.659 0.669 0.852 || 0.908 0.798 0.741 | 0.741 0.672 0.810

BU-MIL (T15) | 0.899 0.769 0.78 0.794 0.688 0.770 0.819 || 0.887 0.752 0.724 | 0.670 0.680 0.822
BU-MIL (T16) | 0.902 0.776 0.76 0.780 0.664 0.780 0.810 || 0.893 0.756 0.721 | 0.663 0.676 0.826
BU-MIL (Phe) | 0.904 0.776 0.763 | 0.793 0.666 0.770 0.833 || 0.902 0763 0.729 | 0.728 0.649 0.809
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Table 5: Ablation Study Results

Rumor Result

Stance Result

Method AUC MicF MacF || AUC MicF MacF
MIL-a 0.892 0.759 0.736 || 0.672 0.643 0.43
TD-MIL-b | 0.912 0.802 0.746 || 0.701 0.658 0.426
TD-MIL-c | 0.903 0.805 0.738 || 0.696 0.653 0.42
BU-MIL-b | 0.901 0.752 0.743 || 0.698 0.647 0.419
BU-MIL-c | 0.903 0.749 0.742 || 0.687 0.645 0.419
TD-MIL 0917 0.809 0.776 || 0.722 0.691 0.434
BU-MIL 0.904 0.776 0.763 || 0.707 0.665 0.432
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(a) RumorEval2019-5 (b) SemEval8

Figure 5: Average Attention Score for Binary Classifiers
from Eq. 8). RumorEval2019-S dataset has 16 binary classi-
fiers and SemEval8 dataset has 12 binary classifiers.



ATAI

%@\ Chongging University E Ejm @ .
. ‘? ; Advanced Technique of
.” of Technology @m Artificial Intelligence

P |
by ' _ | i1z '
0.17 2 ] 7 0.13 0.39

(a) True rumor case (b) False rumor case

Figure 4: Case Study for Tree Attention Mechanism.
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