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Chinese Readability Assessment Based on Deep Neural Networks
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(1. School of Software and Microelectronics, Peking University. Beijing 102600, China;

2. School of Computer Science, Peking University, Beijing 100871, China)

Abstract: Readability assessment is to automatically determine the reading difficulty of a given document. Focusing

on Chinese readability assessment. this paper proposes a CNN + LSTM difficulty classification model with the vari-

able-length convolutional layer and block structure. Extensive experiments on school textbooks and a manual-con-

structed test set show that the proposed method achieves 75.4% accuracy on 5-level difficulty prediction, which is

superior to the existing models.
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RS ENEEESHANIHRLER

. HOR IR A N BRI i JEREN
e P | R | F, | Acc [Acc(A)| P | R | Fi | Acc |Acc(A)| Ace |Acc(A)
SVM 0.677 | 0.669 | 0.667 | 0.669 | 0.965 | 0.774 | 0.715 | 0.737 |0.715 | 0.965 | 0.687 | 0.965
TextCNN 0.663]0.63410.630|0.634| 0.921 |0.703]0.675]0.687 |0.675| 0.995 | 0.650 | 0.950
TextRNN 0.564 1 0.568 | 0.541|0.568 | 0.953 |0.677|0.655|0.665|0.655| 0.955 |0.602| 0.954
FastText 0.73610.71010.712]0.710 | 0.972 | 0.800|0.735]0.75510.735| 0.980 |0.720| 0.975
Transformer 0.667 1 0.656 | 0.651|0.656 | 0.953 |0.780(0.715]0.73210.715| 0.950 | 0.679| 0.952
BERT 0.702 | 0.685 | 0.683 | 0.685 | 0.981 | 0.728 | 0.705 | 0.709 | 0.705 | 0.995 |0.692 | 0.986
VBONN- BILSTM 0.735 | 0.719 | 0.721 | 0.719 | 0.984 | 0.814 | 0.755 | 0.782 | 0.755 | 0.965 |0.733 | 0.977
VBCNN+BILSTM+ Att 0.748 10.726 1 0.730 ] 0.726 | 0.978 |0.813|0.765|0.787 | 0.765| 0.980 |0.741| 0.979
VBONN+BILSTM+ Att+LS | 0.756 | 0.741 | 0.745 | 0.741 | 0.987 |0.819 | 0.775 | 0.793 | 0.775 | 0.995 | 0.754 | 0.990

K6 N\NDEEEERMIHER

o HOb R S N BRI i JEYEN
P | R | F\ | Acc |[AccCA)| P | R | Fi | Acc |Acc(A)| Ace |Acc(A)
SVM 0.51710.502|0.504 | 0.502 | 0.861 |0.526(0.495]0.504 |0.495| 0.880 |[0.499| 0.868
TextCNN 0.502 1 0.505 | 0.500 | 0.505| 0.839 | 0.505|0.445|0.461 |0.445| 0.840 |0.482| 0.839
TextRNN 0.53910.527 1 0.530|0.527 | 0.896 |0.545|0.515]0.527 |0.515| 0.870 |0.522| 0.886
FastText 0.571|0.558 | 0.552 | 0.558 | 0.886 | 0.585 | 0.520 | 0.527 | 0.520 | 0.890 | 0.544 | 0.888
Transformer 0.499 | 0.502 | 0.488 | 0.502 | 0.874 | 0.618 | 0.545 | 0.561 | 0.545 | 0.885 |0.518 | 0.878
BERT 0.484 | 0.476 | 0.475 | 0.476 | 0.826 | 0.496 | 0.475 | 0.480 | 0.475 | 0.905 | 0.476 | 0.857
VBCNN+BILSTM 0.562 1 0.55210.552]0.552 | 0.902 |0.651|0.590|0.615|0.590| 0.880 |0.567 | 0.894
VBCNN+BILSTM+ Att 0.558 10.558 | 0.555|0.558 | 0.899 | 0.643|0.585]0.604 |0.585| 0.895 [0.569 | 0.897
VBONN-+BILSTM+ Att+LS | 0.549 | 0.543 | 0.539 | 0.543 | 0.896 | 0.640 | 0.590 | 0.606 | 0.590 | 0.915 | 0.561 | 0.903

TE H 3 R s b AR SC e AR VBCNN +
BILSTM+ Att+ LS 78 % 4> 504 48 I 7 45 T4 b
B T A R L 7R O IR AR L IE A Rk F
T 0.741, 83t SVM B 7 A5 7 AN Tt 4E 1
ERZEHK 0.775, 8k SVM KA 6 N /r s, BT
AT T R EE S HHE . SVM BRI RS T8
TG T A RO, o TP ) e 2 O 4% A R - 38 A LA B
M BE, CNN, RNN, Transformer [ fig B A 0
SVM 432645, Ju DL RNN &R 22, i B4
JE AT PR 3R] ) B OF ¥ A9 FastText PEfig# i T
SVM., 7E KHMELIE R Ml 289 BERT A 1
5 SVM MR EM SR AL RS 17, RTEEANT
R BETF MR L B 1 T RRAE .

AR R RE VBCNN + BiLSTM A1 gt
HEH T SVM 43 2828 R 32 9 ) A 28 I 45 A AL

FEHO IR B LR IR B T 0,719, EH BR
I B IR B R AR T T 0,07, PR AR 4 -
Pk R BB R E— 8T 0,15, 7E AN T 4R
L EHERER T

(DR VANG =3 €/ IS R i €1 S N S B
Pt RE SO R, RV b AR SR R AR T B fE
PERE.

L2 418 422 1E B S mT L & TR, AS ] A T 3 B A T
BN B A R AE B R L FRATT A A
VBCNN + BiLSTM + Att + LS 75 #0b izt 48 F
N TR F 29k 3) T 0.987 F1 0,995 78 /\ 432
s b SRR IR R WA B T 0.9 247, XULEA, B
SRS 19 SCRE M T — A I 2R 5 — 2 1
MEJIE  {ELI: T 45 SR AR i 58 7E 5L SE bR 28 BT

Ty A AR SCR S T E A AR H Y
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VBCNN 0.722 0.690 0.710 0.517 0.540 0.526
BiLSTM-+ Att 0.612 0.770 0.673 0.508 0.575 0.534
VBCNN+ BILSTM+ Att 0.726 0.765 0.741 0.558 0.585 0.569
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3 0.647 0.759 0.698
4 0.609 0.651 0.629
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1 0.762 0.593 0.667
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