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Abstract: We built a 30,000 sentences binary Chinese Treebank which is base on Chinese syntactic theory proposed by Zhu DeXi
and Lu JianMin, and we think that binary structure is more suitable for Chinese syntactic analysis and can make parsing simpler and
extensible. A binary tree of each sentence in our corpus is a full binary tree and represented by Huffman coding for simplicity. The
parsing can be accomplished by recursively splitting a input sequence into two subsequence, so sequential labeler can be utilized.
According to the characteristics of our parsing, we proposed a sequential labeling model(RNN-Interval, abbr RNN-INT) based on
RNN(recurrent neural network) tagging the intervals between words. In experiments on our corpus, we compared our model
RNN-INT with primary RNN, LSTM and CRF models, and employed the mx2 cross-validated sequential t-test for comparison of the
different models. The experiment results show that RNN-INT achieves the best performance when setting the RNN size of windows
as 1 under two performance measures with constituency F1 and sentence accuracy. Some outperformance are very significant under
mx2 cross-validated sequential t-test. Finally, the RNN-INT model achieved 71.25% for constituent F value and 43% sentence
accuracy on our given testing dataset.
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0 1 2 3 4 5 6 7

4 RERILE AN R B R 2 R ) DR A R

5 B P B A A IR R

BF1 ) R

EfEpNGN 0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
CRF_LR 51.12 | 55.73 | 58.15 | 62.13 | 64.01 | 64.65 | 64.65 | 64.60 | 13.93 | 18.15 | 27.37 | 33.88 i 36.25 | 37.04 | 36.83 | 36.79
CRF_BEO 5451 | 65.03 | 66.87 | 66.70 | 66.38 | 66.15 | 66.07 | 65.98 | 18.98 | 33.15 | 36.03 : 3584 i 3549 : 3516 | 3526 @ 3510
RNN 54.59 | 59.02 | 64.57 | 66.23 | 66.70 | 66.66 | 66.45 | 66.39 | 2162 | 27.85 | 3490 | 36.08 | 36.45 | 36.19 i 3574 i 3556
RNN_bi 62.96 | 66.60 | 66.73 | 66.38 | 66.06 | 65.95 | 65.86 | 65.80 | 3261 | 37.53 | 37.17 | 36.79 | 36.22 | 36.06 i 36.08 i 3577
RNN_vtb 56.13 | 59.40 | 65.29 | 67.10 | 67.34 | 67.45 | 67.27 | 67.02 | 2481 | 29.12 | 3657 | 38.04 i 37.97 | 37.78 | 37.63 | 37.22
RNN_bi_vtb | 64.41 | 6659 | 67.84 | 67.69 | 68.02 | 67.47 | 66.98 | 66.83 | 34.61 i 37.63 : 3855 : 38.38 | 3859 | 37.95 | 37.42 | 37.17
LSTM 41.75 | 59.44 | 64.64 | 66.10 | 66.04 | 66.08 | 66.21 | 65.64 | 3.72 | 2857 | 3530 : 3644 i 36.20 | 36.18 | 36.20 @ 3559
LSTM_bi 63.07 | 66.50 | 66.58 | 66.68 | 66.17 | 66.08 | 65.74 | 65.65 | 3271 | 37.53 | 37.12 | 37.28 | 3645 | 3621 | 3579 | 3571
LSTM_vtb | 57.32 | 59.58 | 6551 | 67.07 | 67.30 | 67.30 | 66.99 | 66.56 | 26.12 : 29.29 | 36.66 : 37.99 : 37.87 | 37.72 | 37.17 | 36.96
LSTM_bi_vtb | 6458 | 67.53 | 68.14 | 67.53 | 67.77 | 67.30 | 67.27 | 67.00 | 34.85 | 38.74 | 38.98 | 3835 | 3836 : 37.80 | 37.69 : 37.31
RNN_INT 66.03 | 68.93 | 67.94 | 67.40 | 67.22 | 67.02 | 66.82 | 66.72 | 3578 | 39.88 | 37.87 | 36.88 i 36.59 | 36.21 | 3582 : 3556
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B, HREA I AE m=3 I K305t B3, DEsar
£ m=6 A4 & 3F. RNN-INT 5 RNN bi vtb Al
LSTM bi vtb (A IEREZ, BIfEE m=6 B AR
=, HZERERTZMGTHE n=4, 5, 6 B &%
A, WOHEEN o S ERR, MEILP R
S

F 6 RNN-INT 5 HAh AR HE ) 108 p—{E 3K

PP B IER %

MODEL diff£sv p diff£sv p
CRF_BEO 4.2740.19 3. 48E-06%* 2.84£0.41 1. 02E-03x
CRF_LR 2.06+0.28 8. 40E-04x 3.85%0.29 4. 94E-05%*
RNN 2.2240.33 1. 11E-03sk 3.43+£0.61 2. 46E-03xk
RNN_bi 2.2040.31 9. 22E-04%x 2.71£0.45 1. 96E-03xx*
RNN_vtb 1.5940. 33 5. 01E-03%k 1.91£0. 28 1. 11E-03%x
RNN_bi vtb 0.91+£0. 40 5. T9E-02 1.30£0.57 5. 58E-02
LST™ 2.7240.40 1. 16E-03%x 3.68+0. 37 1. 94E-04s%x
LSTM_bi 2.25+0.67 1. 83E-02% 2.60£0.51 3. 88E-03xk
LSTM vtb 1.6240.35 5. T8E-03*x 2.16£0.28 6. 67E-04x
LSTM bi vtb 0.79£0. 20 1. 04E-02% 0.8940.43 6. 91E-02
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AL, ERFAEAER) 1 % TR ) RNN-INT FE7,
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TERCZ I RNN-INT #5780 |, 6 LA TR BE WL E 0]
R E fE Ros a i, AEIENNREA LR, W
TR WMATENRE (6000 A)) 1557 Kk

F1AE N T1. 252%, P48 A) IE 6 R 145 5N 42. 998%.

R T RNN-INT AN B W AR E AR MR A 5 R

1 2 3 4 5 6 T

HeF1 70.94 70.91 71.43 71.43 71.65 | 71.15 71.252

) IET R 42.8 42.7 43.6 42.78 43.03 43.08 42.998

5.2 1H45MA) (out of domain) ERYSELENTEE

R 5 BRETMAEM S TIEI T CRF
T3, — AT e B D R A 1K S T VA AE IR AN ] 1 Ab B
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R A LE 00D Al IND B2 FF 483t 1 45
%8 00D L gk 3
HFl A B

CRF-LR 63.872+£0.412 31.112%0.514
RNN-INT 66.21410. 234 35.29340. 639
F 9 IND RfsE R
HF1 BAIE =R
CRF-LR | 70.087+0.303 41.26240. 404

RNN-INT 71.830+0. 453 44, 740£0. 600
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