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Combination of Convolutional Recurrent Neural Network

for Relation Extraction

SONG Rui, CHEN Xin, HONG Yu, ZHANG Min
(School of Computer Science and Technology, Soochow University, Suzhou, Jiangsu 215006, China)

Abstract: Relation extraction is a challenging task in information extraction, which is used to transform unstructured
text into structured data. In recent years, deep learning models such as Convolutional Neural Network and Recur-
rent Neural Network have been widely used in relation extraction tasks and have achieved good results. To combine
the advantages of CNN to extract local features and RNN to model in time series dependence, this paper proposes a
convolutional recurrent neural network (CRNN) to extract phrase-level features and multi-granularity phrases for
relation instances. The model is divided into three layers. Firstly, multi-granularity local features are extracted for
the relation instance, and then the different granularity features are merged through the aggregation layer. Finally,
the overall information of the feature sequence is extracted by RNN. In addition, this paper also explores the gains
of various aggregation strategies for information fusion, and finds that the attention mechanism is the most promi-
nent for the fusion of different granularity features. The experimental results show that CRNN is superior to state of
the art CNN and RNN models with 86.52% of F, scores on the SemEval 2010 Task 8 dataset.

Keywords: relation extraction; convolutional neural network; recurrent neural network; aggregation strategy; atten-

tion mechanism
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FRIEA Y FAG T 2 M RAL, J AL 24
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28 AH SR
Position embed size 20 10~50
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GRU unit num 120 60~150
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LR LA L P S0 45 R AR SCAE SR R G0 1
fili b 45 A B HLH RS R s R T
Bil. STM #4445 S8 %, 78 OC 22 il B w4 b ik
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R4 RMERMRER
(LW RAR % . FLEARE T
Baseline Ours
HAH
P R F, P R F,
C-E 86. 80 94. 21 90. 35 94.79 94. 21 94.5
C-wW 79.03 83. 33 81.12 82.76 84.62 83.68
C-C 79. 26 89. 58 84.11 79.55 91. 15 84.95
E-D 84.54 91.78 88.01 88.06 93.49 90. 70
E-O 82.95 84. 88 83.91 86.13 91. 47 88.72
-A 70.19 72.44 71.29 76.54 79.49 77.99
M-C 81.97 85. 84 83. 86 78.81 90. 99 84. 46
M-T 80. 49 88.51 84. 31 84.41 95. 40 89. 57
P-P 76.39 77.06 76.72 82.23 86. 15 84.14
ALL 80. 18 85.29 82.63 83.69 89. 66 86.52
5] 2 Skype, a free software, allows a hookup % 5 CRNN 1 E 48 34733 b
of multiple computer users to join in an online con fer- (RREREW]%.F HAEFE
ence call without incurring any telephone costs. 2 LR Fi {8
<iF¥>. Skype J&—FH R IWEKM . R Z AT Feature-based | SVM 82.2
S P AT 2 i 3 2530, B 2 7 AR AT AT Multi-CNN 82.8
LGS N CR-CNN 84.1
1 hookup SDP-LSTM 83.7
SEMK 2 wusers RNN
X & Member-Collection BILSTMFATT 8.0
3.3.3 A HER RCNN BiLSTM+ CNN 79.5
SR A SCHE T M R R O A RN CNNTATTHLSTM 56-9

SCHE A CRNN LR AT XS L, 23001 02 -
O SVM.: Filt & £ Fh i) i ) s HE Z2 8 5%

FRAE
@ Multi-CNN: F| FH & R 5 FUZ i BURRTE +
e KAk

@ CR-CNN: A B AR CNN, 451 2% oF £ F
FH A 451 2% vR BSORE AR 38 SRR 2K 5

@ SDP-LSTM: FIH LSTM # A& 52 {4 [|] #9 5
FARAE BEA2 5

© BILSTM+ATT.: il & X ) 7 784 25 9 2% il
E=WILIN i F

® BILSTM+ CNN: 44 BiLSTM fil CNN,
Hrp BILSTM 7EH7,CNN £ )5 .

W 5 Fron A SOR 3200 89 ¢ &R il OB B 7y =
KAEFIH BT RAER 73 T CNN Ay 7 ik fin
T RNN W 5.

FE 5 AT LU H L M AL G 3k TR AE
2L R BT CNN FE T RNN BB, A SCHE i
CRNN R AE A SN FBRFAE 0945 B T, BeAs 1 1k
T =RER RO . A A SCE XS T BILSTM
1 CNN (1 55 — Rl 45 & J7 7% RCNNUS %005 i1
ok BILSTM Xt A8l 47 4 5 . 4K )5 ok 45 B2
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