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A Appendix

A.1 Reproducibility of the paper

We implement experiments on GTX 1080Ti. The
main hyperparameters include audio hidden dimen-
sion, video hidden dimension, text hidden dimen-
sion, audio dropout rate, video dropout rate, text
dropout rate, learning rate, weight decay, rank1
and rank2. Grid search is employed to find the
appropriate combination of parameters. For each
method, we randomly try 2000 combinations, since
the model is small and the running time is short as
shown in Table 1. The feature extraction method
and the division of training and test sets follow
(Zadeh et al., 2018). If the paper is accepted,
we promise to open the source code and the best-
performing hyperparameters.

Table 1: The model size and execution time of our
methods.

Method Size(MB) | Time(s)
TFN 1163 19.3
LMF 627 11.7

FT-LMF 1097 17.9

Dual-LMF 721 13.0

A.2 Derivations for Eqns. 5 and 6 in the
paper
W,i -V can be rewritten as:

R M ‘ M
> QWidmr| - | Q) vm
r=1m=1 m=1

132 : . M
where “-” denotes linear operation for &), _; vm.

Since Y°F | Q@M (W), and @, vy, have
the same size RHnj\f:l dm  we can rewrite the linear
operation as the combination of element-wise mul-
tiplication and summation. The two formations are
equivalent.

R M M
WiV =303 | @i e @
r=1 "m=1 m=1
R Mo M
|5 | @i @
r=1 m=1 m=1
' )
where @M (Wi)m.r 0 @M_, vy, can be rewrit-
ten as another formation, ®nj\f:1 {(W,’l)mr o vm] )

The equivalence can be proven by element-wise
comparison:

Proposition 1.

M ' M M .
@ Wik & @)t = @ | Whhr o]
m=1 m=1 m=1 (3)
Proof.
M ' M
[ ®(W}lz)m,r 0 ® ”m]
m=1 m=1 C1,C2,..,CM

M M
m:l C1,C2,...,CM C1,C2,..,CM

m=1

Wml,r] {(Wm | o wna

M

)1 © vl} 0..0 [(W,ZL)MT o UM:|

C1 CM

— ® [(Wh)m,,n o vm}

m=1 C1,C2,...,C\[
“)
where ¢y, ca, ..., car(em € [1,2,...,d,,]) denotes
the index of the elements in high-order tensor. []

Wfl -V can be rewritten as follows:

R M
Wi VZ; Zg[(Wh)mrovm}

where ®%:1 [(W}’l)mT o ’Um:| can be rewritten

. M ;
as another formation, Am:l [(Wé);rvm] The
equivalence can be proven as follows:

Proposition 2.

) né (W ot = Al VDo,

m=1
(6)
Proof.
M
A|:(Wh mrvm:| AZ|:Wh mrovm:|
m=1
(7N
Following the simple transformation like (a +
b)(c + d) = ac + ad + bec + bd, we can

easily transform Ai\n/[:l > [(Wi)mr o vm] to

o (UM)C]W

{[[Wh ] o e oo { [ Wne] o Ow e
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100 ; . 150
S RM_, [(Wé)m 0 vm} . These two formations .
101 = ’
102 are equal, just with different operation orders. The 152
103 former utilizes summation(} ) first, while the later 153
104 uses multiplication((X)) between different elements 154
105 first. ] 1o
106 Therefore, we obtain the final formation of 156
107 W,ﬁffz 157
108 158
M
109 .. . 159
% _ i\ T
110 Wy -V = Z A [(Wh)mm”m] ) 160
r=1m=1
111 161
112 A.3 Derivations for Eqn. 17 in the paper 162
113 W] - H; can be rewritten as: 163
114 164
115 Ry M R M 165
116 j j i\T 166
Wi = | S0 Q0| 3 @[ WE0
117 ro—lm—=1 ri=lm=1
118 ©)) 168
119 similar to Eqns. 2, 5, and 8, we obtain the final 169
120 formation of W}, - Hj, 170
121 171
122 Wi H 172
123 k 173
RN g > 174
124 j
2 ST Y Y | @0 e @OTDET]
Lro=1r1=1"m=1 m=1
126 "Ry Ri M - 176
J 177
RO 91D 99 B < [<wk>m,m (U 1]
128 Lro=1r1=1m=1 ] 178
129 R1 M 7 179
j i\T
130 - Z Z Z ® [(Wk)mﬂ”z © [(Wh)mme]] 180
131 ro=1r1=1 m=1 181
132 Ry Ri M , 182
J
133 =>> A [ Wi ) (Wk)m,m] 183
134 rz=lr=1m=1 184
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