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Abstract: As a sub-task for combinatory categorical grammar (CCG) based parsing, categorical tagging can improve parsing efficiency
and accuracy. While traditional maximum entropy model solves this problem by designing meaningful feature templates, neural network
can extract features automatically based on distributed representations. This paper proposes a neural categorical tagging model with two
improvements. First, word embedding layer is extended with a part-of-speech embedding layer and a category embedding layer, which
facilitates learning their distributed representations jointly by the back-propagation algorithm. Secondly, a beam search is used in the
decoding to capture the dependencies among tags. These two improvements make the proposed model more accurate than the state-of-art
maximum entropy based tagger (up to 1%).
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Fig.2 Sequential decoding in neural categorical model, beginning at the last word ‘5~
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R 1 NZIERER SR

RN A E Y ERH W ECH I H
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3.1 HRBIPEREELES
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s A5 TR ACRL 0 U 0 A H 41k : https://github.com/fishiwhj/Neural-Category-Tagging-Model
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Table 2 Comparing the accuracies of several categorical tagging models

F 2 JUMBAL I bR e EE

DU 2 (%) IEAER 2 (%)
C&C 80.2 91.5
NLTK ME 75.35 85.28
L&S - 913
NCT(Point) 82.33 92.26
NCT(Beam) 82.52 92.51

FE% 2 1 NCT(Point) f 75 M 5 Y I ige AN 2% 18 b — AN 1] AR A R A, 45K B L&S JERAAR X B ImA T

T P % 2 FH TN S5 18 1] [ R T ) R R Y () i NCT(Beam) /& 7F b — MR SERE i AN SR8 R S5 B A,
MG R AT LA N JE W AR 25 K5 SO0 23 8k RE 2 A 7 B .
3.2 il

H TN T2 B PRI A0 R 2R P A A K 56 i, AT A T Al Y T 5« 3] P F 1 0 R S s T 25 1) 4 %)
R BE P S, L4 3.

Table 3 Comparison of NCT models with different pre-trainings: words, part-of-speeches and categories

R3O TN SR il PE SR 2R T 2TV W A AR TR A (1)

PUEHET R (%) P AL (%)
NCT(random) 81.53 91.52
NCT+PretW 82.15 92.12
NCT-+PretWP 82.19 922
NCT+PretWC 82.36 92.37
NCT+PretWPC 82.52 92.51

YEZR 3 W1 NCT(random) 3 7~ B LA 46 1 1 e W A v A5 R BT 46 4k 20 A1 T RS2 3804Eh 0,77 25 0.01 I IE A7
A NCT+PretW & B I N T 25 3m] i) £ )5 AR ASE 280, 042 PR TR R ik N ) i U B LW 43 44 2 Al NC T+PretWPC 2
FETA ] R S I A B TR SR AT R a2 S B AL AT TN G5 R L B N AT BUR LTINS
RN TR G ASE L 1 R PR B T AR R I 355 I8 A5 S e, T 2 1 R 9 8 1 (1 TR il S5 B T i, R W TN 4545
RN R R B T RN I LR R,
33 NAREFREENEIT

T FRATTH o3 A 2R s SR g il i) 1] e R e W B 50, A TR 4 B o a8 T RN R D (SR 59 . AR L R R R 4
AL, B 25 38 A 42 T 4 T il B PR R AE 3o 2 DT S R 56 2 3R 7R T DX 43 RO s A S, T SR A R ek vt S5 i
FRZ M TE I D BETUAR G A LB T S i

TEZR 4 LB TR 96 S0 CCG Bank, % H R/ @ 24 6. 77 LAFE 3l [ £ | 35 4 ) R0 5 v 48 2 2
A4 150,50 A1 100 R B I A E& 2R E H B 2, B B R s % 8 ) 1) R AE 2000008 22 A 1) 4 ol oK

Table 4 Comparison of the models with different embedding sizes

R4 AR AR YL B PERE A LA

i mhEd pleALE] T AE T 2 (%)
50 50 50 89.62

100 50 50 91.37

150 50 100 92.26

200 200 250 92.21
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34 FOX/DB9RZM0
H T FRAT A I 1 A b S, PR i IR RN R AR P S R AR KRR 5 A TR IR R BR
ZIN TR W), FRATT 1) 2 56 B0 4 O 95 S CCG Bank, [P 2 1 [n) ] 1 ) o 1 W o) 55 4 252 23 1) 24 150,50 A 100.
Table 5 Comparison of the models with different window sizes

RS OAFEFFEE FORAN T BRI RE R LS

i A P 0 JuIEHET R (%)
2 1 90.35
4 1 91.69
6 1 92.26
8 1 92.23

5 R AETVCFAMEE DR/ 6 JEMEE 1R/ 1 I 50 S 55 U, 18 0 Ak /N T 11 48 4 4 75 M BE T %
JR R AT g e, B TP AR 4 B e xS o 2 H PR E A L A Sk D TR A I K & 5T N e R S By
AR T .
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Table 6 Accuracies of categorical compositions using pre-trained embeddings
&6 TSR [n) B AR FOL 0 0 v 1 4

204 ) BB R (%) HEHETN R (%)
A B () 99.17 99.85
J& 1] 8 (<) 98.83 98.28
i 11 2 5 (>B) 98.67 99.63
Ji 115 4 (<B) 98.25 99.59
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