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Named Entity Recognition in Field of Ancient Chinese Based on Lattice LSTM
CUI Dan-dan, L1U Xiu-lei, CHEN Ruo-yu, LIU Xu-hong, LI Zhen and QI Lin

Computer School, Beijing Information Science and Technology University, Beijing 100192, China
Abstract Investigated the named entity recognition problem of ancient Chinese literature based on the Complete Collection of
Four Treasuries dataset. Proposed an algorithm for named entity recognition of ancient Chinese literature based on the Lattice
LSTM model. This method combines both character sequence information and word sequence information as input to the model.
Using jiayan word segmentation tool,word2vec is used to train character and word level embedding of ancient Chinese as input to
the Lattice LSTM model, which improves the performance of named entity recognition based on ancient Chineseliterature. Based
on the Lattice LSTM model and pre-trained character and word level embedding of ancient Chinese, the performance of named en-
tity recognition based on ancient Chinese literature is improved. Compared with the traditional Bi-LSTM-CRF model.its F1 score
is improved by about 3. 95%.
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Table 1 Different methods of NER

Work Input representation Context encoder Tag decoder Fl-score/%
[13] LSTM(charerter) LSTM CRF 84.52%
[14] LSTM(character) , Word2vec(word) LSTM CRF 86. 26
[15] LSTM(character) , Glove(word) LSTM CRF 91.07
[16] LSTM(character) , GloVe(word) LSTM Semi-CRF 91. 38
[17] LSTM(character) s SENNA(word) LSTM CRF 90. 94
[18] LSTM(character) , SENNA (word) LSTM Softmax 91.48
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Fig. 2 Architecture of Lattice LSTM model
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Table 2 jiayan word segmentation result
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Table 3 Data volume of entity categories
SR W% & L DiR- 3
A% 20042 4259 3375
W4 26300 6035 6985
YR 4 325 30 54
ER 4% 7116 1834 1184

LR KM 53783 12158 11598
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Table 4 Influence of datasize on performance of model

CHAL: 20)
Data size Precision Recall F1-score
20 75.45 71.96 73.66
40 74.16 76.00 75.07
60 82.85 83.53 83.19
80 84.19 82.94 83.56
100 85.34 83.64 84.48

%53 52y, BILSTM-CRF #1 Lattice LSTM 4 & L8 2 5k
HAWE 55 HLE82% 3 CRF BiAISR A L-BFGS %4 1 iy #6
BEF R HL, L, IENAL R R o, 1, I8 B 3k 19 fe K
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Table 5 Optimal hyperparameters for deep learning models

5 H AL BILSTM-CRF Lattice LSTM

char emb size FmEEE - 300

wordembsize R -& 34 300 300

LSTM layer LSTM E # 2 1

LSTM hidden e 9 2 TG % 200 200

learning rate 3R 0.001 0.015
dropout EFHF 0.5 0.5
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Table 6 Comparison of model performance
(A2 %)
A i 1 & Precision Recall Fl-score
CRF — 99.17 79.99 87.98
EDSCICE
BILSTM-CRF 82.25 84. 81 83.51
o (ieba 43D ’ ’
BLSTMCRF  © X PFE ol g3es seds
(jiayan 4 17)
Latice LSTM P TE g0 50 8673 g8.43

(jiayan 4 1d)
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