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Circular multi-stacked CNN-BILSTM for rumor
detection in social networks

Habib Izadkhah **, Associate Professor, Rashid Behzadidoost ?, Ph.D. Candidate
! Faculty of Mathematics, Statistics, and Computer Science, University of Tabriz, Tabriz, Iran, izadkhah@tabrizu.ac.ir

2 Faculty of Mathematics, Statistics, and Computer Science, University of Tabriz, Tabriz, Iran, r.behzadi@tabrizu.ac.ir

Abstract: Nowadays social networks have emerged as a popular platform for communication, entertainment, news and event updates,
and more. While social networks offer several benefits such as e-commerce and easy communication, the presence of rumors is a
significant drawback. Rumors can spread quickly to many users with minimal effort and lead to unpleasant social phenomena. In previous
works, researchers have proposed machine learning and deep learning approaches for automatic rumor detection. This paper proposes a
circular multi-layered CNN-BILSTM model for rumor detection in social networks. The model transforms the multi CNN-BILSTMs into a
convolutional matrix and then applies a circular state to the matrix. The model only uses the text of social network users and classifies it
as rumor or non-rumor. We tested the model on the two real public datasets PHEME and Liar. The model outperforms twelve state-of-
the-art models in terms of accuracy.

Keywords: Natural Language Processing; Deep Learning; Rumor Detection.

* Habib Izadkhah, izadkhah@tabrizu.ac.ir
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11.
12.
13.
14.

function Convolution_and_BILSTM _layers(embedding,
kernel_sizes, filters, pool_size, Istm_nodes)

convs =[]

for kernel_size in kernel_sizes

|_conv = create_conv1d_layer(filters=filters,
kernel_size=kernel_size, padding="'same’,
activation="relu’)(embedding)

|_pool = create_maxpoolld_layer(kernel_size)(l_conv)
convs.append(l_pool)

|_merge = concatenate(convs, axis=1)

|_cov = create_conv1d_layer(filters=filters, kernel_size=4,
activation="relu’)(l_merge)

|_pool = create_maxpoolld_layer(pool_size)(l_cov)
Istm_layer =
create_bidirectional_Istm_layer(Istm_nodes)(l_pool)
return Istm_layer

Nodes=64

input = create_input_layer(MAX_SEQ_LEN)
embedding_matrix =
create_matrix(EMBEDDING_DIM)(input)
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15. k1=[9,7,5,3]

16. f1 = Convolution_and_BILSTM _layers(embedding, k1, 128,
96, Nodes)

17. k2=[8,6,4,2]

18. f2 = Convolution_and_BILSTM _layers (embedding, k2, 256,
128, Nodes)

19. k3=[8,6,4,2]

20. f3 = Convolution_and_BILSTM _layers (embedding, k3, 64,
20, Nodes)

21. k4=[9,7,5,3]

22. f4 = Convolution_and_BILSTM _layers(embedding1, k4, 32,
10, Nodes)

23. a0, al, a2, a3, a4, a5 = create_add_layer ([(f1, 2), (f1, f3),
(f1, f4), (f2, f3), (2, f4), (f3, f4)])

24. c0,cl,c2, c3, c4, c5 =create_multiply_layers([(a5, a0), (cO,
al), (c1, a2), (c2, a3), (c3, a4), (c4, a5)])

25. merge0 = create_average_layer()([c0, c1, c2, c3, ¢4, c5])

26. mergel= create_normalization_layer()(merge0)

27. mergedOut = concatenate([mergel, bil, mergeQ])

28. mergedOut = create_flatten_layer()(mergel)

29. mergel=create_dense_layer(128,
activation="relu')(mergedOut)

30. mergel=create_dense_layer(2, activation="softmax’)(
mergel)

31. model = create_model([input], mergel)

32. model.compile(loss='sparse_categorical_crossentropy',
optimizer='adam’)
return model
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