
Appendix

A Implementation Details

A.1 MI-LSTM

Our MI-LSTM (without peephole connection) in experiments has the follow formulation:

zt = tanh(αz �Wzxt �Uzht−1 + βz,1 �Uzht−1 + βz,2 �Wzxt + bz) block input
it = σ(αi �Wixt �Uiht−1 + βi,1 �Uiht−1 + βi,2 �Wixt + bi) input gate
ft = σ(αf �Wfxt �Ufht−1 + βf,1 �Ufht−1 + βf,2 �Wfxt + bf ) forget gate
ct = it � zt + ft � ct−1 cell state
ot = σ(αo �Woxt �Uoht−1 + βo,1 �Uoht−1 + βo,2 �Woxt + bo) output gate
ht = ot � tanh(ct) block output

where {α∗, β∗,1, β∗,2}∗=z,i,f,o are bias vectors, σ denotes the sigmoid function.

A.2 MI-GRU

Our MI-GRU in experiments has the follow formulation:

zt = σ(αz �Wzxt �Uzht−1 + βz,1 �Uzht−1 + βz,2 �Wzxt + bz) update gate
rt = σ(αr �Wrxt �Urht−1 + βr,1 �Urht−1 + βr,2 �Wrxt + br) reset gate

h̃t = tanh(αh �Whxt �Uh (rt � ht−1) + βh,1 �Uh (rt � ht−1) + βh,2 �Whxt + bh)

candidate activation
ht = (1−�zt)� ht−1 + zt � h̃t−1 hidden activation

where {α∗, β∗,1, β∗,2}∗=z,r,h are bias vectors, σ denotes the sigmoid function.
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