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2.2.3 BERT     

BERT-NER  BERT     

, BERT    layer    

layer    .  
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< 2> BERT     

 

BERT     2   

. BERT-NER    BERT-

multilingual[7]  . BERT-NER+ 

 WIKI   BERT-multilingual  

    V100 32GB GPU  

 16 Batch size  100K    . 

 

3.    

3.1   

Bi-LSTM     BERT  

      

    .  

    95,786  257,387  

  ,    10,502 

 27,781     

 .   precision, recall, F1-Score

 , 15     , 

     . 

Bi-LSTM+Attention+CRF     

 300 ,   30 ,   

 15   345   

. LSTM  2   cell  100  

 multi-head attention  head  

 4  , dropout  0.5  

. Batch size  128   100 epochs  

.  

BERT-NER  BERT-NER+   V100 32GB 

GPU  Batch size  16   3 epochs  

. 

 

3.2   

< 1>    

moodel prrecision reecall F11-SScore 
Bi-LSTM-Attention-

CRF-Dic 
83.36 78.87 81.05 

BERT-NER 89.22 90.22 89.71 

 

< 1>   Bi-LSTM+Attention+CRF  

    81  F1-Score  

 BERT     

Multilingual   3 epochs  

 89.71  F1-Score  . 

 

< 2>   Bi-LSTM-Attention-CRF  BERT-NER 

 Bii-LLSTM-AAttention-CCRF BEERT-NNER 

TAG  F1--Score  F1--Score  

TOTAL 81.05 89.71 

AF 80.75 87.61 

AM 79.34 85.67 

CV 71.62 84.04 

DT 92.48 96.43 

EV 49.90 80.46 

FD 70.09 79.91 

LC 89.54 95.07 

MT 71.25 86.91 

OG 73.09 88.48 

PS 80.03 90.59 

PT 80.15 87.61 

QT 91.07 94.91 

TI 69.60 87.29 

TM 70.44 83.33 

TR 52.35 77.88 
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< 2>    Bi-LSTM-Attention-CRF  

BERT-NER  F1-Score .    

BERT-NER   . 

 

< 3>   BERT-NER  BERT-NER+ 

 BERT--NER  BEERT-NNER+  

TAG  F1--Score  F1--Sccore 

TOTAL 89.71 90.62 

AF 87.61 90.38 

AM 85.67 84.22 

CV 84.04 84.91 

DT 96.43 96.99 

EV 80.46 80.11 

FD 79.91 81.47 

LC 95.07 96.14 

MT 86.91 87.15 

OG 88.48 89.95 

PS 90.59 91.88 

PT 87.61 85.65 

QT 94.91 95.86 

TI 87.29 85.72 

TM 83.33 82.59 

TR 77.88 80.23 

 

< 3>    BERT-NER   
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