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ft ൌ σሺWfሾhtെ1, xtሿ  bfሻ 

it ൌ σሺWiሾhtെ1, xtሿ  biሻ 

ct ൌ tanh ሺWc htെ1, xt  bcሻ 

Ct ൌ it ൈ Ct෩  ft ൈ Ctെ1 

Ot ൌ ሺW0ሾhtെ1, xtሿ  b0ሻ 

ht ൌ Ot ൈ tanhሺctሻ 

σ

xt
ct ct

ht

ℎ�⃗�ሬሬ ൌ ሼℎ1⃗ሬሬሬ , ℎ2⃗ሬሬሬ , . . . , ℎ�⃗�ሬሬ ሽ
ℎ𝑡⃖ሬሬ ൌ ሼℎ1⃖ሬሬሬ, ℎ2⃖ሬሬሬ, . . . , ℎ𝑡⃖ሬሬሽ

ℎ𝑡 ൌ ሾℎ�⃗�ሬሬ , ℎ𝑡⃖ሬሬሿ𝜖𝑅𝑚

ሺh1, h2, h3, . . . , htሻϵRtൈm

𝑃 ൌ ሺ𝑝1, 𝑝2, 𝑝3, . . . , 𝑝𝑛ሻϵRn∗k

𝑋 ൌ ሺ𝑥1, 𝑥2, . . . , 𝑥𝑛ሻ

Y ൌ ሺy1, y2, . . . , ynሻ

scoreሺX, Yሻ ൌ iൌ0
n Ayiെ1,yi  iൌ1

n Pi,yi∑∑ 

Ayiെ1,yi Pi,yi

PሺY|Xሻ

PሺY|Xሻ ൌ expሺscoreሺx,yሻሻ

y'∈Yx
expሺscoreሺx,y'ሻሻ∑



InሺpሺY|Xሻሻ ൌ scoreሺx, yሻ െ lnሺ y'∈Yx
scoreሺx, y'ሻ∑ ሻ 

y'

Y∗ ൌ
argmaxሺx, y'ሻ

y' ∈ Yx
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P ൌ The correct number of entities identified
The number of all entities identified

ൈ 100%


R ൌ The correct number of entities identified
The number of entities labeled

ൈ 100%


F1 ൌ 2PR
PR

ൈ 100%
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