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{s1, s2, ..., sn}

S
E =

{e1, e2, ..., em} m

e ∈ E
qe = {q1, q2, ..., qk} k

qe ∈ Q

S
si li ∈ L = {B, I,O}
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qe
S
[CLS] [SEP ]

C ∈ R
n×d1

d1

n

L = {B, I,O}
C

P (L|C; θ) = softmax(C · V ) ∈ R
n×3
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θ
V ∈ R

d1×3

H ∈ R
n×d2

C
d2

hi ∈ H ci ∈ C

hi = [
−→
hi ;

←−
hi ]

−→
hi = LSTM(ci,

−→
h i− 1;

−→
θ )

←−
hi = LSTM(ci,

←−
h i− 1;

←−
θ )

−→
θ

←−
θ

Y
X

S

P (Y |X; θ) =
escore(X,Y )∑
Y ′ escore(X,Y ′)

score(X,Y ) =
n−1∑
i=0

Tryi,yi+1 +

n∑
i=1

Emyi

Tr
Tryi,yi+1

yi yi+1 Em
Emyi

yi i

Em = H · U ∈ R
n×3

U ∈ R
d2×3

Y ∗ = argmax(P (L|C; θ)) ∈ R
n×1

Y ∗ = argmax(score(X,Y ′)) ∈ R
n×1

The 33rd Conference on Computational Linguistics and Speech Processing (ROCLING 2021) 
Taoyuan, Taiwan, October 15-16, 2021. The Association for Computational Linguistics and Chinese Language Processing

21



5 × 10−5

The 33rd Conference on Computational Linguistics and Speech Processing (ROCLING 2021) 
Taoyuan, Taiwan, October 15-16, 2021. The Association for Computational Linguistics and Chinese Language Processing

22



y x
q(x)

y

The 33rd Conference on Computational Linguistics and Speech Processing (ROCLING 2021) 
Taoyuan, Taiwan, October 15-16, 2021. The Association for Computational Linguistics and Chinese Language Processing

23



The 33rd Conference on Computational Linguistics and Speech Processing (ROCLING 2021) 
Taoyuan, Taiwan, October 15-16, 2021. The Association for Computational Linguistics and Chinese Language Processing

24



The 33rd Conference on Computational Linguistics and Speech Processing (ROCLING 2021) 
Taoyuan, Taiwan, October 15-16, 2021. The Association for Computational Linguistics and Chinese Language Processing

25


